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PREFACE

This report on the floods of April 1952 in basins of the upper 
Mississippi River and Red River of the North was prepared by 
the United States Geological Survey, Water Resources Division, 
C. G. Paulsen, chief, under the general direction of J. V. B. 
Wells, chief, Surface Water Branch.

Basic records of discharge in the area covered by this report 
were collected in cooperation with the States of Illinois, Iowa, 
Minnesota, Missouri, North Dakota, and Wisconsin, and agencies 
of the Federal government.

The discharge records contained in this report were collected 
and compiled under the direction of the district engineers in the 
States as follows: Illinois, J. H. Morgan; Iowa, V. R. Bennion; 
Minnesota, P. R. Speer, succeeded by L. R. Sawyer; Missouri, 
H. C. Bolon; North Dakota, H. M. Erskine; and Wisconsin, F. C. 
Christopherson. The data were assembled and the report pre 
pared in the special reports office, Lincoln, Nebr., R. E. Oltman, 
engineer in charge.
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FLOODS OF 1952

FLOODS OF 1952 IN THE BASINS OF THE UPPER 
MISSISSIPPI RIVER AND RED RIVER OF THE NORTH

ABSTRACT

The flood of April 1952 on the Mississippi River between the Minnesota and 
Des Moines Rivers established many record-high stages. In the Minnesota Riv 
er basin, the floods of April 1952 exceeded those of 1951 in many locations but 
generally were smaller than those of 1881. The timing of flows on the Missis 
sippi and Minnesota Rivers was favorable for the highest possible peak flow at 
and downstream from St. Paul. Below the Wisconsin River, the 1951 and 1952 
floods on the Mississippi River were of approximately equal size.

The experiences gained in fighting the flood of 1951 proved valuable in pre 
venting much flood damage in 1952. Because the floods generally moved slowly, 
few lives were lost, and there was ample time for construction of emergency 
levees. Many urban areas flooded in 1951 were not damaged by floods of equal 
or greater size in 1952. The total flood damage in the Mississippi River basin 
above Keokuk, Iowa, was estimated by the Corps of Engineers to be $19,376,000.

Snow surveys made during mid-March did not show conclusively that major 
floods were to be expected. The snow surveys showed small areas of high water 
content at the headwaters of both the Mississippi and Minnesota Rivers and above- 
normal snow cover over most of the upper Mississippi River basin. Heavy snow 
fall occurred over most of Minnesota, especially in the southern part, on March 
22-23, 1952. Cold weather delayed the breakup until a period when more rapid 
melt was probable. These factors definitely set the stage for the floods. A 
rapid rise in temperature at the end of March and early April started the melt 
ing of the snow. Because the topsoil had been frozen when wet during the pre 
ceding fall, very little of the snowmelt was absorbed by the ground. Runoff in 
southeastern Minnesota occurred earliest and with greatest rapidity; the Root 
River crested at Rushford on March 31. Runoff in the Minnesota River basin 
occurred later and at a slower rate.

Floods on the Red River of the North and its tributaries above Fargo occurred 
during April 1952 and were due to the same factors that caused flooding in the 
Minnesota River basin. Because the snow cover was light in the drainage basin 
north of (below) Fargo, flooding was serious for only that part of the basin at 
and upstream from Fargo. The 1952 flood on Red River of the North at Fargo 
was the greatest since 1897, and flood damage for the basin was heaviest in the 
urban area of Fargo-Moorhead.

The 1952 floods in the upper Mississippi basin occurred 1 year after the 
greatest floods known in the area since 1881. The 1952 stages and discharges 
on the Mississippi River from St. Paul to the Wisconsin River slightly exceeded 
those of 1951; below the Wisconsin River, the stages and discharges of the 2 
years were about equal. The similarity in the hydrographs of the 1951 and 1952 
floods along the Mississippi River between McGregor and Keokuk, Iowa, is in 
teresting and revealing. Forecasts of the 1952 flood events were accurate and 
timely.owing to the experience gained in 1951.

The flood crests on the upper Mississippi and the Missouri Rivers nearly co 
incided at St. Louis. Because the Missouri crest reached St. Louis about 2 days 
before the Mississippi crest, the peak discharge at St. Louis was not exceptional.
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INTRODUCTION

The floods of March-April 1952 in the basins of the Red River 
of the North and upper Mississippi River were greater than pre 
vious floods at many locations. The floods were the result of 
several factors: high ground-water levels and correspondingly 
high base streamflow at the time of breakup, heavy snow cover 
available for melt, nonabsorptive topsoil at breakup, and delay of 
the breakup until conditions were favorable for rapid melting. 
In the area around the southeast corner of Minnesota, snov 
started to melt, ice broke in the streams, and flooding began on 
the last days of March, and with time the melting of snow pro 
gressed northward and westward. Thus, the breakup reached a 
peak in the tributaries at the head of the Red River of the North 
about 10 days later. The floodwaters did not crest at St. Louis, 
Mo., until April 30; the period intervening between breakup and 
exit of the flood from the area was spent in battling the flood at 
one river town after another. Figures 36 and 37 are maps out 
lining the area covered by this report and showing areas of inten 
sive flooding during March and April 1952, respectively.

NEBRASKA

  . Lincoln 0

KANSAS

L_ L-   - L
 I

Figure 36. --Map showing outline of area covered by this report.
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Area in which major floods occurred \ 

Major drainage divide

Figure 37.--Map showing areas of intensive flooding during 
March and April 1952*.
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The flooding began when the ice on the Kickapoo, Root, and 
La Crosse Rivers and similar adjacent small tributaries of the 
Mississippi broke up in late March. The Minnesota River and its 
tributaries began a less rapid rise about the same time; the Blue 
Earth, Cottonwood, Redwood, Yellow Medicine, and other small 
streams began forming ice jams and started flooding on March 31. 
The main stems of the Minnesota and Mississippi Rivers soon 
began rising as a result of the influx of floodwaters from the 
tributaries. Figure 38 shows, schematically, the passage of 
floodwaters from the tributaries of the Mississippi River into the 
main stem during the period April 1-20. The rise from melt to 
crest of flood was slow and late in the season in the basin of the 
Red River of the North, as compared with the rise in the head 
waters of the Minnesota River. Because of the high water content 
of the snow, the highest peak rates of runoff occurred in the head 
water areas of the Minnesota River and the Red River of the North. 
Serious flooding ended about April 21 along the Red River of the 
North. On the Mississippi the passage of the flood crest at St. 
Louis on April 30 ended many days of suspense for residents of 
leveed towns along the Mississippi in the reach of river between 
Dubuque and Keokuk, Iowa.

The United States Geological Survey was able to continue to 
collect records of flows by routine procedures at almost all gag 
ing stations during the flood period. At a few locations, engineers 
could not reach the gaging station because of impassable roads. 
Indirect methods of determining the peak discharge were used for 
such gaging stations and also at miscellaneous sites where gag 
ing stations are not operated. Shortly after the floods had re 
ceded, an engineer was assigned to the work of collecting statis 
tical data on damages, making maps of flooded areas, and pre 
paring local accounts of the floods for this report.

This report supplements the records for gaging stations in the 
flooded area that are regularly published in the annual reports of 
the Geological Survey that deal with surface-water supply. It 
contains more detailed records of stages and discharges for the 
flood period than are published in the annual reports. A few rec 
ords for the 1951 flood at main-stream gaging stations are in 
cluded for comparative purposes. A compilation of flood damage 
estimates submitted by Federal agencies and municipalities, 
maps of major flooded urban areas, profiles of main streams, 
and a history of outstanding previous floods are included in the 
report. The report is intended to be of special value to the plan 
ning engineer by furnishing the detailed information on hydro- 
graphs necessary to flood-routing studies, by furnishing data on 
the crest stages, and by furnishing data on unit rates of runoff 
from ungaged areas.
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Figure 38.--Schematic diagram showing passage of flood- 
waters from tributary streams into Mississippi River 
from April 1 to 20, 1952.
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GENERAL FEATURES OF THE FLOOD

Antecedent Conditions

The autumn of 1951 in the flood area was characterized by 
generally cold, wet weather. During October 1951 precipitation 
averaged 2. 25 inches throughout Minnesota, as compared with 
the normal average of 1.86 inches for the State; Minnesota State 
wide average precipitation for November 1951 was 1.21 inches, 
as compared with the normal average of 1. 18 inches (based on 
years 1891-1947) . October 1951 was somewhat colder than nor 
mal, and November 1951 was much colder than normal. The 
combination of cold and moisture resulted in the topsoil being in 
a frozen, impervious condition at the start of winter.

The spring floods of 1951 in the upper Mississippi River basin 
were, in general, the largest since 1881. After the floods, ground- 
water levels and base streamflow remained at a high level and 
were well above normal at the start of the winter of 1952. The 
fall and winter issues (November 1951 to March 1952) of Water 
Resources Review, published by the U. S. Geological Survey, 
stressed the high runoff potential of the antecedent ground-water 
levels and base streamflow. Several gaging stations in Minnesota 
recorded abnormally high winter flows, even though ice cover on 
the streams remained intact. Unusually heavy flows on the Mis 
sissippi River at Minneapolis during December 1951 created a 
minor flood situation at the municipal docks when the first cold 
weather brought ice jams. The antecedent streamflow conditions 
were favorable for high spring runoff all over the upper Missis 
sippi River basin.

The winter of 1951-52 in the flooded area was characterized 
by above-average precipitation and slightly lower-than-average 
temperatures. Thus, except for a warm and slightly dry Febru 
ary, the weather of the winter of 1951-52 favored the accumula 
tion of a heavy snow cover, which remained until rapid melting 
began.
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Data from a snow survey made by the Corps of Engineers dur- 
: ngthe period March 10-19 were incorporated with measurements 

< f snow depth and water equivalent at regular U. S. Weather Bu 
reau stations, and a map was prepared by the Weather Bureau 
T/hich showed water equivalent of snow, reproduced as figure 39. 
r"he map, based on data taken before the heavy storm of March 
22-23, does not show the true runoff potential that existed at the 
time of the breakup.

Rapid snowmelt began in northern Iowa and southern Minnesota 
en March 28, and the bulk of the snow cover was gone from Iowa 
rnd the southeastern corner of Minnesota by March 31. As an 
example of the rapidity of the melt, near Houston, Minn., the 
Foot River rose from a discharge of 918 cfs on March 28 to a 
f-eak discharge of 37,000 cfs at 7 a.m. on April 1. The thaw of 
late March did not extend over the entire area of the floods. Per 
haps because of flatter land slopes, melting north and west of 
Minneapolis was unimportant until April 7 or 8, after an interval 
cf colder weather following the initial snowmelt of March 28-30. 
F :.gure 40 shows the rapidity of warmup of late March and the 
fluctuation of maximum and minimum daily temperatures from 
r?cember 1, 1951, to April 15, 1952.

Description of the Floods

The floods of 1952 in the basins of the upper Mississippi River 
a^d Red River of the North resulted from high antecedent base 
s^reamflow and high antecedent water tables, nearly impervious 
^onditionof the topsoil because of the cold, wet fall of 1951, heavy 
 mow cover, and delay of snowmelt until warmer weather pro 
duced rapid runoff. The water equivalent of snow on ground as 
^liown on figure 39 featured two centers of high runoff potential, 
Tie in headwaters of the Minnesota River and the other in head 
waters of the Mississippi River. The heavy snowfall of March 22- 
23 increased the runoff potential all over Minnesota, but espe 
cially in the southeast corner. The area subjected to flooding 
i iring the rapid spring breakup is shown on figure 37.

The Kickapoo, Root, La Crosse, Trempealeau, Upper Iowa, 
v*d many other Mississippi River tributaries in the general vi- 
rnity of the lowa-Minnesota-Wisconsin common corner crested 
'uring the period March 31-April 1. Flooding occurred in this 
'cgion first because of the steep slopes and because of the higher 
emperatures at lower latitudes. The floods on Root River and 
"'-empealeau River were associated with large ice jams and were 
I^ highest in recent years. At the close of March, flooding was 
:cneral on all tributaries of the Mississippi River between Can- 
^'~*i and Wisconsin Rivers.
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Water content, in incnes.of snow 
on ground

Map prepared by US. Weather Bureau 
from following base data:

1 Snow surveys made by Corps of Engineers 
March 10-19,1952

2 Water equivalent measurements made at 
first order Weather Bureau stations

3 Snow depths at cooperative stations 
converted to water equivalent

25 0 75 Miles

Figure 39.--Map showing water equivalent of snow on the grounc 
in basins of the upper Mississippi River and Red River of the 
North, March 20, 1952.
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-40
I 10 20 31 10 20 3t 10 20 29 10 20 31 10 15

DECEMBER JANUARY FEBRUARY MARCH APRIL

Figure 40.--Graph showing daily range in temperature at 
four weather stations in Minnesota and North Dakota 
between December 1, 1951, and April 15, 1952.
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The residential area of Soldiers Grove, Wis., was almost 
completely flooded by the Kickapoo River on April 1. Hardest 
hit communities in the Root River valley of Minnesota were Rush- 
ford and Houston. At Rushford an emergency sandbag dike was 
constructed along U. S. Highway 16, but this effort was futile, 
because the dike collapsed during the evening of March 31. More 
than half of Rushford was inundated at the time of flood crest and 
50 families were forced out of their homes. The flood inundated 
from one-third to one-half of Houston, located about 12 miles 
downstream from Rushford. Efforts to construct emergency lev 
ees at Houston were abandoned March 31. Flooding in the Root 
River valley stopped all through-highway traffic on U. S. High 
way 16, isolating the towns of Peterson and Whalan for a few 
days. Rail traffic on the branch line of the Chicago, Milwaukee, 
St. Paul & Pacific Railroad from La Crosse, Wis., to Spring 
Valley, Minn., was stopped for several days until the washouts 
caused by the Root River were repaired. Portions of the pave 
ment on U. S. Highway 52 south of Chatfield, Minn., were ripped 
up by fast-flowing floodwaters of the Root River.

Farther west, in central-southern Minnesota, the breakup, 
although occurring more slowly, was causing the melt waters to 
move towards the Minnesota River (main stem) . Ice on the Blu« 
Earth River broke and the peak discharge passed into the Minne 
sota River on March 30. Near New Ulm, Minn., the Cottonwood 
River began overflowing its banks, and at Marshall, Minn., th<* 
Redwood River rose 3 feet in 18 hours on April 1. Although th« 
ice cover on the Minnesota River at Mankato rose several feet, 
the ice remained intact for several days.

The rise in the Minnesota River at Mankato was watched with 
considerable apprehension because of the heavy flood damage 
caused by the Minnesota River in 1951. After the 1951 flood, lev 
ees were constructed to protect North Mankato from a repetition 
of flooding. On April 2, at a river stage of about 20. 5 feet, th« 
A Street pumphouse of Mankato was isolated by water.

In southern Minnesota the breakup on streams continued dur 
ing the period April 2-5, but at a slower rate than that during 
March 3-April 1 because of colder weather. Serious flooding was 
developing along the Cottonwood, Little Cottonwood, and Redwood 
Rivers; large bodies of water, covering many square miles, 
flowed slowly toward the streams. About 50 homes in Springfield 
were flooded by the Cottonwood River. City crews used dynamite 
to blast ice jams on the Redwood River at Marshall. (The area 
flooded at Marshall is shown in figure 41.) The residents cf 
Montevideo, according to an article in the Montevideo American, 
realized that a serious flood threat existed because of the very 
heavy snow in the drainage area of the Minnesota River above th« 
city. The Minnesota River rose in its lower reaches,, as flood- 
waters poured in from the Blue Earth River and smaller tributaries
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Figure 41. --Map of area flooded at Marshall, Minn., during
April 1952.

of the Minnesota River; the river stood about 3 feet below flood 
s^age at Savage on April 3. Similarly, the Mississippi River rose 
in response to the peak floods on its tributaries--parts of Petti-
  one Island near La Crosse, Wis., were submerged and homes
-ad to be abandoned.

By April 5 the Cottonwood and Redwood Rivers had crested at 
lostream points, and the cities of Springfield and Marshall could 
}?gin cleanup operations. The Minnesota River fell slightly at 
"'ankato, indicating that the local flood crests had passed down- 
Vream and that the big upstream flood had not yet arrived. Al- 
:l~ough the weather continued colder than average on April 6, the 
r^eakup continued; discharges on the headwaters and small tribu- 
:rries of the upper Red River and the Minnesota River moved to 
ward alltime-high levels. Mapleton, N. Dak., was flooded on 
ipril 6 when an ice jam dammed the Maple River.
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On April 7 the Weather Bureau office at Fargo, N. Dak., fore 
cast that the Red River crest would be about 34 feet at Fargo. On 
April 8 the Weather Bureau office at Minneapolis forecast crest 
stages of 15 feet at St. Paul and 3 feet above flood level at Aitken, 
Minn., for the Mississippi River on April 14. City, county, and 
Red Cross officials meeting at Moorhead, Minn., on April 8 is 
sued a warning to 150 families in that city to move out of their 
homes before the expected Red River flood materialized.

April 7 and 8 were warm days and most of the remaining snow 
melted. The period of rapid final melting was one of high floods 
on the tributaries, but the main stems of the Minnesota, Red, and 
Mississippi Rivers were just beginning extensive overflows. On 
April 8 flooding of low-lying residential areas along the Missis 
sippi River at South St. Paul and along the Minnesota River at 
Chaska began, and a crew at the Eagle Roller Mills at New Ulm 
was busy constructing emergency flood walls in an attempt to 
keep the Minnesota River out of the mill. On the same day the 
Redwood River partly wrecked the city pumphouse at Redwood 
Falls, and the Minnesota River at Montevideo flooded 46 families 
from their homes.

On April 9 a good analysis of the total volume and distribution 
of floodwaters throughout the flooded area could be made, be 
cause at that time many of the tributaries had receded far below 
the flood crest and most of the water was in the main channels of 
the Minnesota, Mississippi, or Red Rivers; the U. S. Weather 
Bureau office at Minneapolis revised the crest forecast to IT- 
17. 5 feet for the Mississippi River at St. Paul to come on Apri 
12 or 13. On the same day, the Mississippi River flooded many 
homes in the vicinity of the St. Paul airport and in other low- 
lying residential areas; the Minneapolis-St. Paul sewage-treatment 
plant was closed because of high water in the Mississippi River; 
the Minnesota River flooded more than 100 homes at Chaska (see 
fig. 42) and forced a shutdown of the New Ulm sewage-treatment 
plant; a 20-foot section of the dike at North Mankato slumped, but 
the weak spot was repaired rapidly without leakage; part of Daw- 
son, Minn., was flooded by the Lac qui Parle River; the sorth 
end of town and the railroad yards of Montevideo were flooded 
(see fig. 43); and at Wahpeton, N. Dak., some basements were 
flooded by the Red River of the North.

Forecasts issued by the U. S. Weather Bureau as of April 10 
were as follows:
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Stream and place stage Date

Red River of the North at Fargo-------- 34 Apr. 16
Mississippi River at Hastings---------- 17.4 Apr. 12-13
Mississippi River at Red Wing--------- 16 Apr. 13
Mississippi River at Reads Landing ---- 14. 5 Apr. 14
Mississippi River at Winona----------- 16.5 Apr. 16
Mississippi River at Prairie du Chien -- 19 Apr. 20
Mississippi River at Dubuque---------- 20 Apr. 18
Mississippi River at Clinton----------- 18.5 Apr. 20
Mississippi River at Rock Island------- 16.5 Apr. 21
Mississippi River at Muscatine -------- 19 Apr. 21

The Minnesota River at Mankato was forecast to crest at a 25- 
foot stage. The forecasts issued by the U. S. Weather Bureau 
vere generally well heeded and normally resulted in movement 
f f families from areas in danger of flooding.

Major flooding on April 10 occurred along the upper main stem 
] ^innesota River and in the headwater areas of the Red River of 
the North. The Buffalo and Wild Rice Rivers of North Dakota, 
rnd the Mustinka and Rabbit Rivers of Minnesota were all at near- 
record-breaking discharges; all resembled elongate lakes when 
viewed from the air. The relatively flat country drained by these 
headwater tributaries of the Red River is traversed by many 
c'-ainage ditches; when the snowdrifts blocking these ditches sud- 
c'^nly gave way to the water ponded over adjoining fields, a large 
surge was added to tributary flow. The level of floodwaters in 
Mustinka River became so high on April 9-10 that overflow into 
Fabbit River occurred. This overflow was estimated to be a few 
thousand cubic feet per second at the peak of the flood.

This was the situation elsewhere on April 10: at St. Paul 
more than 50 people of the Holman Airport and Lily Dale areas 
h=id abandoned their homes, and the upper levee area was under 
threat of flooding; at Delano, Minn., the surging Crow River had 
forced 34 families from their homes; along the Minnesota River, 
Montevideo had the worst flood in its history; the concrete floor 
of Eagle Roller Mills gave way at New Ulm; U. S. Highway 14
   'as damaged by wave action where it crosses the Minnesota Val 
ley; residents of West Mankato were advised to move; a flood 
o-nergency was declared at Mankato; homes in all three lowland
 x'ards were now surrounded by water at Chaska; U. S. Highway 
1*79 was closed at the valley crossing at Shakopee, and the river
 "as now 21 feet above normal winter level. (Fig. 44 shows the 
p!ooded area at Granite Falls, Minn.)
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Figure 43.--Map of area flooded at Montevideo, Minn., during
April 1952.
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Figure 44. --Map of area flooded at Granite Falls, Minn., during
April 1952.

By April 11 the flood situation along the Mississippi River was 
becoming serious. Navigation was closed because high river 
levels had stopped operation of swing-bridge machinery at Has 
tings and Winona, Minn. Almost all the families living on Wis 
consin Island in the Mississippi River at Red Wing, Minn., had 
moved out. Downstream at Davenport, Iowa, residences of Har 
bor Road area were flooded. At St. Paul, Northwest Airlines Co. 
started to build emergency dikes around the hangars at Holman 
Airport. The flood situation along the Minnesota River changed 
slowly on April 11; the crest moved closer to New Ulm. At Far 
go, N. Dak., floodwater of the Red River of the North entered the 
basement of St. John's Hospital, and plans were made for moving 
about 115 patients. Downstream on Red River, three families 
moved from the Lincoln Drive area of Grand Forks because of 
flooding.

Critical points in the flood area on April 12 were: the area 
protected by upper levee road dike in St. Paul, where all families 
were warned to move; Holman Airport, St. Paul, where runways
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vere under water; South St. Paul, where strong efforts were 
nade to raise the railroad embankment separating stockyards 
'romthe Mississippi River; LaCrosse, where mechanized equip 
ment was employed to construct an emergency levee on Caledonia 
Street north from the plant of the Electric Auto-Lite Co. towards 
Dnalaska; and Chaska, where one-fourth of the town was flooded 
md 300 people moved from the flood area. The Navy training 
center on Navy Island at St. Paul and the steam-generating plant 
>f Ford Motor Co. at the left end of lock and dam 1 were flooded 
md closed on April 12. The location of the several flooded areas 
.n St. Paul is shown on figure 45.

As the crest of the Mississippi flood approached St. Paul, con- 
iitions became more and more critical, as important transporta- 
:ion facilities were closed or impeded by the flood and as more 
'amilies were flooded from their homes. On April 13, according 
:o the St. Paul Dispatch, 2,000 citizens of St. Paul were estimated 
:o be homeless because of floods; by April 14, the estimate was 
raised to 5, 000 people; and on April 16, 1, 500 families were es- 
imated to be homeless. The Chicago, Milwaukee, St. Paul and 
Pacific Railroad main-line tracks leading into the Union Depot at 
>t. Paul from the west were overtopped on April 13, and it was 
>nly by emergency raising of one track about 2 feet between 
Hhestnut and Eagle Streets that traffic was maintained. The pas 
senger trains of the Chicago Great Western Railway coming into 
5t. Paul were stopped and unloaded in South St. Paul from April 
14 to 17 because of submerged tracks between State Street and 
:he lift bridge across the Mississippi River. Tracks going east 
rrom the St. Paul Union Depot were partly submerged, but traffic 
was maintained through use of steam locomotives. Kellogg Bou- 
.evard, one of St. Paul's main traffic arteries, was closed for a 
.ength of two blocks by floodwaters at the Broadway crossing. 
Because so many Sunday sightseers interrupted essential traffic 
md because of the danger of stalling passenger-car engines in 
;he ponds south of the bridges, both the Wabasha and Robert Street 
aridges were closed to passenger-car traffic for about a week 
luring the most severe period of the flood at St. Paul. Flood- 
waters at lock and dam 1 (Twin City) rose high enough to flow 
aver the tops of the lock walls for a few days. The flood crest 
reached St. Paul on April 16 and remained steady all that day; 
recession followed without secondary rises, and by April 19 the 
Robert Street and Wabasha Street bridges were reopened.

Just downstream from St. Paul, the industrial city of South 
St.Paul won a costly battle to prevent flooding of the Union Stock 
yards. The stockyard management wisely placed an embargo on 
shipments to the yards beginning on April 13, and the shutdown 
enabled complete concentration on fighting the flood. Many anx 
ious moments were experienced during the dike battle, the worst 
coming on Sunday, April 13, when high, wind-driven waves bat 
tered against the dike. An entire hill was used to build the dike.
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The flood protection proved so effective that the stockyards were 
reopened for business on April 20.

The Mississippi flood passed downstream from St. Paul to 
Winona without causing much distress or damage. U. S. High 
way 10 was closed by floodwaters immediately west of Prescott, 
Wis., for a short time. No flooding of consequence occurred at 
Hastings or Red Wing, Minn., except on Wisconsin Island across 
channel from Red Wing. One residence suffered minor damage 
at Lake City, Minn., and U. S. Highway 61 was closed for a few 
days, owing to high water on Lake Pepin (fig. 46). At Wabasha, 
Minn., the sewage-treatment plant was forced to close, and the 
highway connecting Wabasha with Nelson, Wis., was closed for 
several days.

The U. S. Weather Bureau issued revised flood-crest predic 
tions on April 14 as follows:

Crest Date of 
Stream and place stage crest

Red River of the North at Fargo------------ 35-36 Apr. 17
Mississippi River at Hastings-------------- 21.5 Apr. 17
Mississippi River at Red Wing------------- 18.5 Apr. 18
Mississippi River at Reads Landing -------- 16.0 Apr. 18
Mississippi River at Winona--------------- 18.2 Apr. 20
Mississippi River at La Crosse------------ 16.0 Apr. 21
Mississippi River at Lansing -------------- 18.8 Apr. 23
Mississippi River at Prairie du Chien ------ 22.6 Apr. 24
Mississippi River at Clinton--------------- 22.2 Apr. 27
Mississippi River at Davenport ------------ 20.0 Apr. 28
Mississippi River at Muscatine ------------ 22.8 Apr. 29

The construction of emergency levees at Winona began on 
April 12. Figure 47 shows a map of the city of Winona and the 
location of the six separate emergency-levee structures built 
along the west, north, and east fringes of the city. The levee 
built on the Chicago and North Western Railway right-of-way 
proved to be a trouble spot whenever strong northerly winds 
whipped up waves on the broad expanse of the Mississippi River 
upstream (fig. 48) . Erosion by waves was finally prevented by 
surfacing the dike with plastic building-paper, anchored by snow- 
fence weighted with sandbags. Emergency4evee construction kept 
ahead of the river's threat; by April 15 more than 15, 000 feet of 
such structure had been completed. On April 16 the Weather Bu 
reau lowered the crest forecast to 17. 8 feet for April 19, and on 
April 18 the forecast date was moved to April 20. None of the 
emergency levees at Winona were overtopped or breached, but 
seepage through them created a problem. Lake Winona rose to
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an 8.38-foot stage on April 18 as a result of seepage and local 
inflow. The actual crest of the flood came at Winona on April 20 
at a stage of 17.9 feet, and recession followed without a single 
failure in the city levee system. The major flooding in the Winona 
area occurred April 13 when the Prairie Island road dike was 
breached and the municipal airport was flooded. Figure 47 also 
shows the size of area in Winona that would have been flooded at 
time of crest if the emergency levees had not been built.

The next major urban area downstream, La Crosse, Wis., be 
gan emergency levee construction prior to April 12. The largest 
emergency levee unit was the one stretching from the plant of the 
Electric Auto-Lite Co. to Onalaska built on top of an abandoned 
railroad embankment. Figure 49 shows the map of La Crosse 
with locations of emergency dikes, flooded areas, and seeped 
areas. Pettibone Island, across the main channel of the Missis 
sippi River from La Crosse, was completely flooded, and only by 
building emergency sandbag levees on each side of U. S. High 
way 16 could interstate highway traffic be maintained. Seepage 
through the levees became the most serious problem in the flood 
battle at La Crosse; it was solved by installing big pumps to 
pump water from sewer manholes and discharge it over the lev 
ees back into the river. The crest forecast for La Crosse was 
lowered by the Weather Bureau on April 16 to 15.6-15.8 feet for 
April 21, and again on April 17 to 15.2-15.3 feet for April 20, 
and raised on April 18 to 15.3-15.4 feet for April 20 or 21. The 
final forecast issued on April 19 predicted a crest of 15.4 feet 
on April 20. The actual crest of 15.33 feet came late April 19 
and held for several hours on April 20. The effort to save parts 
of La Crosse from flooding was considered successful (figs. 49 
and 50), although seepage flooded some areas that were suppos 
edly safe behind dikes (the wide area through which La Crosse 
River flows is a slough, and normally floods at high stages of 
either the Mississippi or La Crosse Rivers) .

Prairie du Chien, Wis., a city with a long history, was the 
next downstream urban area below La Crosse to be flooded. As 
of April 14, 30 families in the fourth ward were flooded from 
their homes. On April 15, Mayor Harvey of Prairie du Chien 
proclaimed that an emergency existed. By April 17 the Chicago, 
Milwaukee, St. Paul & Pacific Railroad pontoon bridge from 
Prairie du Chien, Wis., to Marquette, Iowa, was inoperative be 
cause of the swift current. By April 20 almost 1, 000 people of 
Prairie du Chien's fourth ward were homeless. The interstate 
bridge from Prairie du Chien to the Iowa side was closed a day 
before flood crest when the approach on the Wisconsin end be 
came submerged too deeply for the transit of passenger cars. 
The crest of the flood came on April 22 at a stage of 21.0 feet, 
which was the highest river stage since 1826 and 4 inches higher 
than the 1951 level. Figure 51 shows the extent of flooding at 
Prairie du Chien (note the main business and residential sections
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Figure 49.--Map of area flooded at LaCrosse, Wis., 
during April 1952.
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Figure 51.--Map of area flooded at Prairie du Chien, Wis., 
during April 1952.
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are on higher ground and were not flooded). At the time of crest, 
one-fourth of the city was inundated. On April 30, 8 days after 
arrival of the crest and with the Mississippi River receded 2.2 
feet from crest stage, the fourth ward was still inundated. Bac 
teriological examinations of floodwaters in Prairie du Chien's 
fourth ward showed very high pollution; the B-coli index of some 
samples taken near the crest stage were found to be 10,000. Nor 
mally, if the B-coli index exceeds 1,000, the water is considered 
unfit for swimming.

Dubuque, Iowa, 60 miles downstream from Prairie du Chien, 
was the next major community along the Mississippi to be flooded. 
This city was described by a newspaper in a neighboring city as 
"the dikeless city." There was some emergency levee building at 
Dubuque, although it could not have been very effective. More 
than 100 Dubuque families were forced from their homes by April 
17. The Dubuque packingplant was forced to close on April 19. 
At the time of crest at Dubuque on April 24 several residential 
and industrial blocks were inundated as shown on figure 52. One 
of the highway bridges crossing the Mississippi at Dubuque was 
closed for a few days near flood crest because of flooded approach.

Sabula, Iowa, is a small community on an island in the Mis 
sissippi River about 10 miles upstream from Clinton, Iowa. Here 
a lengthy battle to keep the levees intact and built above the river 
was finally won when the crest passed on April 24; the biggest 
threats were sandboils and the waves caused by strong north 
winds. National Guard troops were on levee-maintenance duty 
here and proved instrumental in preventing collapse of the levees.

The next downriver, urban area to be flooded was Clinton, 
Iowa, and Fulton, 111., where floodwaters began entering parts of 
Clinton on April 17. A state of emergency was declared for Clin 
ton, and Fulton on April 19. Fulton was partly flooded at the time 
of crest, and U. S. Highway 30 crossing the Mississippi here was 
closed for a few days because the highway east of Fulton was in 
undated for a short stretch when Cattail Slough dike failed. The 
extent of flooded area in Clinton at the time of crest is shown on 
figure 53. An epic, privately financed battle against the Missis 
sippi was won at the Climax Engine Works of Clinton.

The great industrial area formed by Davenport and Bettendorf, 
Iowa, and Moline and Rock Island, 111., was the site of a long 
battle against the river starting early on April 14 when the first 
prediction of high stage (20 feet on April 28) for the four cities 
was made by the Weather Bureau. The following emergency mea 
sures were taken:

1) plans for evacuation of flood victims and for construction 
of levees were made at a joint meeting of Corps of Engineers
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Figure 52.--Map of area flooded at Dubuque, Iowa, during
April 1952.



GENERAL FEATURES OF THE FLOOD 331

JPweLimit of flooding 

1000 o 3000 Feet

Figure 53. --Map of area flooded at Clinton, Iowa, during April
1952.

personnel, Red Cross officials, and city and county offic 
ials from both sides of the river.

2) sandbag dikes were begun along top of river bank in Rock 
Island.
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3) a new levee was begun parallel to the old at Davenport.

The Corps of Engineers raised all roller gates in the Rock Island 
dam (no. 15) on April 18 so the dam would create no backwater. 
At Davenport, Iowa, where a new levee was constructed inboard 
from the old, the old levee was overtopped on April 19. At one 
of Davenport's new housing areas, Garden addition, homeowners 
organized as volunteer dike watchmen, each member patrolling 
in his turn. A sandbag ring was built around each sewer manhole 
in Garden addition to prevent reverse flow from flooding (see 
fig. 54) . Part of Rock Island's industrial west end was flooded 
on April 24 (fig. 55) . The River Drive at Moline was flooded on 
April 25. The railway yards at Davenport were partly flooded 
starting with April 24, and departure of all but a few passenger 
trains were cancelled until recession of the flood. The flood 
crest passed the cities on April 28. Figures 56 and 57 show views 
in the area. '

Muscatine, Iowa, and vicinity was the last large urban area 
downstream to be flooded. Figure 58 shows that flooding was 
confined to a narrow strip along the waterfront and to the lower 
end of Mad Creek valley. Figure 59 shows flood conditions along 
the railway tracks at Muscatine. At the Drury drainage district, 
across the river from Muscatine, a very interesting battle was 
won against the river. Instead of raising the levees by adding 
earth and sandbags, a wall of timber flashboards weighted down 
by sandbags was built on top of the existing levee. This method 
apparently was not as costly as the usual method of trying to build 
levees higher. The city of Muscatine built up 12 miles of protec 
tive levee and, helped by the Iowa National Guard, successfully 
fought the flood, although sandboils and wave action were major 
sources of trouble. Troops were withdrawn May 1.

Below the Des Moines River a preliminary flood crest that 
passed down the Mississippi a few days before the main crest 
was due to heavy local rains in southeast Iowa. The main crest 
passed St. Louis on April 30.

The flood on Red River of the North became serious at Fargo, 
N. Dak., and Moorhead, Minn., on April 12, and all patients were 
evacuated from St. John's Hospital. By April 13, more than 60 
homes in these cities were flooded. The river rose with unusual 
rapidity. On April 14 the level was halfway up on first-floor 
windows of St. John's Hospital. Work on an emergency levee 
around the Veterans' Administration Hospital north of Fargo was 
startedon April 14. As of the same day, the RedCross estimated 
that more than 2,000 residents of the two cities were temporarily 
homeless, and the Weather Bureau's prediction of a crest of 35- 
36 feet for Fargo and Moorhead, made 2 days earlier, proved 
accurate. The Red River Valley was designated as a national
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Figure 58.--Map of area flooded at Muscatine, Iowa, during
April 1952.
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disaster area on April 19. Figures 60 and 61 show the flooded 
area at Fargo, N. Dak., and Moorhead, Minn. Flooding down 
river from this locality was of no consequence.

Many lessons in flood fighting were learned during the April 
floods of the upper Mississippi Valley, and they are summarized 
here for those interested in that phase of floods. In the con 
struction and use of emergency levees, certain devices proved 
successful.

Wave erosion can most easily be prevented by a revetment of 
waterproof building-paper held flat against the outer face of the 
levee and anchored by snowfence weighted down with sandbags.

Waves may be partly damped by a few rows of snowfence held 
to long piling and properly spaced some distance away from the 
levee face.

Timber flashboards, anchored by sandbags or by other means 
(fig. 62), may often be erected at less expense than conventional 
dirt and sandbag levees. Local conditions in regard to the labor 
available and the distance that earth and sandbags have to be car 
ried are the determining factors.

Newly placed emergency levees are generally made of rather 
unsuitable earth and thus are very pervious. Leaks in such lev 
ees, where subjected to great pressure, were most readily pre 
vented by counterloading on the inboard levee slope either with 
sandbag layers (at Sabula, Iowa) or by snowfence laid flat and 
weighted down with sandbags (at Muscatine, Iowa) .

Many troubles were met in maintaining the levees and in han 
dling the water and sewage that accumulated behind them. At 
some locations, muskrats and other rodents, forced from their 
normal habitat, burrowed into the levees and increased the pos 
sibility of leakage or failure. (The rodent burrow is also a seri 
ous problem in the maintenance of permanent levees.) At many 
of the cities protected by levees no provision had been made for 
the tide-gate type of shutoff on sewer outfalls or culvert drains. 
When the flood rose above the sewer outfall by such an amount 
that the hydrostatic head came above manhole entrances, flood- 
water and sewage flowed into the protected area behind .the levee. 
The common measure to prevent such a flow is to build a ring- 
shaped levee of sandbags around the manhole. The seepage 
through the levee and leakage from the sewer system must be 
drained by pumping, or eventually flooding will occur just as cer 
tainly as if the levee were to fail. A safeguard would be to con 
nect all sewers to one outfall trunk emptying by a permanently 
installed pump discharging over the levee.
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Figure 60.--Map of area flooded at Fargo, N. Dak., during
April 1952.
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Figure 61.--Map of area flooded at Moorhead, Minn., during
April 1952.
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In the protection of private property, many novel ideas were 
tried and proved to be satisfactory. Several homeowners, warned 
in advance of flooding, after first disconnecting all utility lines, 
raised their houses above the flood level by jacking and ^supported 
them on concrete-block piers. This method was successful in 
slack water. In other homes the owners saved furniture from 
flooding by suspending them from hooks placed in the ceilings. 
The windows and doors of concrete or masonry buildings may be 
sealed with temporary masonry barricades to prevent flooding-- 
this method proved successful at several factory buildings in 
flooded Iowa communities (fig. 63). The owners of buildings that 
are to be barricaded and kept dry by pumping should provide for 
relief of pressure under the basement floor slab and possibly be 
hind the basement walls. Usually a number of seep holes punched 
through the floor will prevent the buildup of pressure strong 
enough to burst the floor.

Sanitation became a major problem throughout most of the 
flooded area because of failure of the normal sewage disposal 
systems, submergence of wells, flooding of dumps, and break 
down of garbage collection. At Clinton, Iowa, farsighted city 
employees put Warfarin, a new ratpoison, around the periphery 
of the city dump as soon as it was certain the dump would be 
flooded. As a result of this precaution, Clinton had no influx of 
rats during the flood. Because many very large cities were dump 
ing untreated sewage into the Mississippi (for example, Minne 
apolis and St. Paul during shutdown of treatment plant), the pol 
lution count became dangerously high. The natural factors tend 
ing to purify the stream had little effect because of the low 
temperature of the water. Additional chlorine dosage became 
the general rule at all water-treatment plants. This was espe 
cially true at the cities where well fields were flooded. Garbage 
collection became a problem in the parts of cities ringed by pro 
tective levees when floodwaters completely surrounded the area. 
Perhaps storage of garbage temporarily in a container of suffi 
cient capacity, installed at each home before the area is cut off 
from the rest of the city, is the solution to this problem.

Transportation in all the flooded areas was completely stopped 
or severely curtailed by the floodwaters. Rail traffic along the 
Minnesota River was completely stopped for several days by sub 
mergence of right-of-way or by washouts. The main lines of the 
Chicago, Milwaukee, St. Paul & Pacific Railroad and the Chicago, 
Burlington & Quincy Railroad parallel the Mississippi River for 
more than 100 miles between St. Paul and Chicago. Surprisingly, 
the river stage did not rise high enough at any place to interrupt 
rail travel on this stretch of main line, although diesel locomo 
tives had to be replaced by steam locomotives. The latter can 
travel on submerged rails until the water quenches their fires, 
whereas diesel engines stall in a relatively shallow cover of water
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on the rails because of short circuits in electrical systems. All 
rail traffic paralleling the river between Clinton and Davenport, 
Iowa, was stopped for a few days by track submergence. Many 
of the railroad bridges across the Mississippi were inoperative 
during the flood or were partly damaged. At Hastings, Minn., a 
large part of the wooden shear fence at the swing pier of the 
bridge of the Chicago, Milwaukee, St. Paul & Pacific Railroad 
was carried away; pontoon bridges of this railroad at Reads Land 
ing and Prairie du Chien, Wis., were not usable for many days; 
the swing span of the Chicago and North Western Railway at Wi- 
nona, Minn., was partly submerged and inoperative for several 
days, while a train of sand-filled gondolas was parked on it to 
help stabilize the bridge.

Highway travel both parallel to and across the Mississippi and 
Minnesota Rivers was frequently interrupted. U. S. Highway 61, 
the main traffic artery for travel along the Mississippi River be 
tween St. Paul and La Crosse, Wis., was submerged for a short 
stretch just north of Lake City, Minn., and partly flooded be 
tween La Crosse and La Crescent, Wis. Traffic was never com 
pletely halted, however; detours were provided around the Lake 
City area and the traffic forded the water near LaCrosse. Travel 
from Minneapolis to Mankato, Minn., along U. S. Highway 169, 
which parallels the Minnesota River, was stopped for many days 
by the floodwater. Many Minnesota highways were washed out or 
overtopped by tributary floods. Highway travel, owing to its in 
herent greater flexibility, was not hampered as much by floods 
as rail traffic. Many airports were submerged by the Mississippi 
flood; at St. Paul, the shops of Northwest Airlines were operated 
during the flood behind a sandbag wall, although the airfield was 
submerged; atWinona, Minn., when the Prairie Island dike broke, 
flooding stopped all air operations. All river transport was 
stopped because unloading facilities generally were submerged 
and because swing bridges were inoperative.

The flood evoked considerable discussion locally of the pos 
sible effect, either directly or indirectly, on the flood stage of 
the Government locks and dams. The gates of each dam were 
lifted above water long before the river reached flood stage so 
that the river flowed unimpeded through the dam. The dams con 
trolled by the St. Paul and Rock Island districts, Corps of Engi 
neers, and operated during the flood are listed below (dam 1 is a 
powerplant structure with overfall spillway) .

Location

Hastings, Minn------ 
Red Wing, Minn-----

Dam 
no.

3
A

Date all gates 
open

Anr- 1 1t\ \Ji . J. J.

Apr. 10
Ar»v 19

Date operation of 
gates resumed

A .-.v. 9fJ

Apr. 27
Any 9R
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Location

Whitman, Minn- -----
Winona, Minn ------- 
Lamoille, Minn ----- 
La Crosse, Wis-----
Genoa, Wis ---------
Lynxville, Wis ------ 
Guttenberg, Iowa
Dubuque, Iowa ------
Bellevue, Iowa ------
Fulton, 111--   -   - 
Le Claire, lowa----- 
Rock Island, 111 ----- 
Muscatine, lowa----- 
New Boston, 111 ----- 
Burlington, lowa^----

Canton, Mo --------- 
Quincy, 111----------

Dam 
no.

5
R A«j.r\

6
7

10 
11
1 9

1 ?L O

14 
15 
16 
17 
18
1 r&

9n£t\J

91£t L 

99

Date all gates 
open

f\ \JL * J. ^t 

Any 1 ^

Apr. 13 
Apr. 14
.rl[JI . 1 O

f\ fJL . J. \J

Apr. 15
f\ yi . *
.n pi . o

f\ yl . i

Apr. 19 
Apr. 18 
Apr. 2 
Mar. 11 
Apr. 7

(Keokuk Power 
Dam)
Mar. 11
.ft. pi . J.

Date operation of 
gates resumed

Apr. 22
Ar»y 9R

Apr. 25 
Apr. 25
A i-w" 9fi

Any 9 1

Apr. 30
May 8i/

iviajr j. u

May 12 
May 3 
May 8 
May 17 
May 22 
May 13

May 30i/

May 20
TV/To IT 1 R

The amount of backwater caused by the dam structures when 
all gates are open is probably small--at many of the dams the 
river at crest flowed across the top of lock walls and land walls 
with very little velocity.

The American Red Cross and units of the National Guard were 
active throughout the flood area. The Red Cross performed its 
traditional function of furnishing emergency assistance and tem 
porary housing plus rehabilitation grants for homeowners having 
no reserve or credit. Several National Guard units from Iowa, 
Wisconsin, Illinois, and Minnesota performed guard duty, emer 
gency levee construction duty, and rescue work throughout the 
specific areas assigned to them. At many places the Guardsmen 
maintained emergency levees that would undoubtedly have col 
lapsed if they had been maintained only by local volunteers. Camp 
McCoy, Wis., supplied so many Regular Army units for flood 
fighting in the upper Mississippi and Missouri valleys that the 
camp appeared deserted during the middle of April.

The Mississippi River flood, compared with floods in other 
major drainage areas, was slow-moving and not productive of 
high-velocity currents. Therefore, aside from wave action, ero 
sion by the floodwaters was of minor consequence. Aside from 
submergence, there was very little actual demolition of buildings 
by the floodwaters. The sediment load transported by the river
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was of the fine-particle size and was not heavily concentrated. 
Because of slow velocities, flood-protection measures were more 
successful than in most floods. In general, almost every com 
munity that undertook a well-directed fight to dike the river out 
was successful in doing so. Although residents of one ward in 
one river city feared that the dikes would cause the river to rise 
to higher stages than otherwise, the attitude towards diking was 
generally favorable.

FLOOD DAMAGES

The April 1952 floods in the basins of the upper Mississippi 
and Red River of the North caused damages that appear moderate 
in extent when compared with damages caused by previous floods 
of approximately the same magnitude. Flood damage was mini 
mized by the construction of emergency levees and by prompt in 
dividual action to protect private property. Total dollar damages 
in the flood area were estimated by the Corps of Engineers to be 
$19,376,000. In addition to the total cost of direct flood damages 
plus indirect costs due to the flood, there were those intangible 
losses resulting from decreased valuation of homes after the 
flooding and from the business firms and factories that failed to 
reopen or moved to another city.

Shortly after recession of the floods, trained workers of the 
Corps of Engineers began compiling statistics on flood damage. 
The data collected by personnel of the St. Paul district are shown 
in table 1. Those collected by the Rock Island district are shown 
in table 2.

Table 1.--Estimated flood damages in St. Paul district of the 
upper Mississippi River basin

[Furnished by Corps of Engineers]

Type of damage

Highway- ------   -____---____--__-___-_____-

Navigation pro jec ts --------------------------
Flood control projects -----------------------
Navigation interests -------------------------
Miscellaneous ------------------------------

Cost of damage

<fcfi 774 nnn<pu, i i", uuu
R4.K nnncl^t J, UUU

532,000 
1 Q7Q nnn

755,000
40,000

190,000
150,000

$10, 965,000
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Table 2,--Estimated flood damages in Rock Island district of the 
upper Mississippi River basin

[Furnished by Corps of Engineers]

Type of damage

\J L Uctil ctl ccto

Levee and/or drainage 
districts --------------

X\ til ct 1 dl cdo

Railroads and highways- --

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

Cost of damage

Direct

$1,051, 145

1,582,250 
804,800 

23, 100

$3,461,295

Indirect

$3, 792,625

1,056,880 
50,285 
50, 105

$4, 949, 895

Total

$4, 843, 770

2,639, 130 
855,085 
73,205

$8,411, 190

The American Red Cross was busy in the flooded area from 
the start of flooding, setting up emergency shelters, furnishing 
emergency food to flood refugees, feeding volunteer levee work 
ers, and furnishing rehabilitation funds to those who had no sav 
ings or could not borrow. Table 3 shows the statistics (furnished 
through courtesy of T. F. Desmond, director, Disaster Services, 
American Red Cross) collected by the American Red Cross.

An engineer of the U. S. Geological Survey visited each major 
flooded city in the area shortly after complete recession of the 
floods to gather information about damages to municipal property 
and equipment and to private property, and to compare the 1952 
flood with previous floods. This work in no way duplicated the 
detailed work on damage statistics collected by the Corps of En 
gineers--the data collected by the Geological Survey covers only 
a few specific points. The information collected at flooded cities 
in the Red River of the North basin follows:

Breckenridge, Minn.

Information furnished by: H. E. Andreson, city clerk
Extent of flooding: Memorial Park, Park addition
Number of families evacuated: 2
Emergency dike construction: saved 6 homes, 1 greenhouse
Utilities affected: none
Estimated cost: cleanup after flood, $1,000.

Fargo, N. Dak.

Information furnished by: W. P. Tarbell, city engineer 
Extent of flooding: (see fig. 60) 
Number of homes flooded: 175
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Utilities affected: sewage-treatment plant inoperative because
floodwater backed over trunk outlets. 

Estimated cost: $687,000 (total damage, figures from U. S.
Weather Bureau) .

Moorhead, Minn.

Information furnished by: Geo. T. Anderson, city engineer 
Extent of flooding: (see fig. 61)
Number of homes flooded: about 130 in about 30 city blocks 
Utilities affected: sewage-treatment plant inoperative.' Some 

sewage-lift stations suffered damage.

Wahpeton, N. Dak.

Information furnished by: H. T. Hintgen, city auditor 
Extent of flooding: no streets flooded; some basements

flooded, owing to backup through sewers. 
Number of homes flooded: about 10 house basements 
Utilities affected: sewage-lift stations inoperative when river

above 7-foot stage. 
Estimated cost: private cleanup and pumping out house

basements, $2, 000.

Cities that were damaged by the Minnesota River and tribu 
taries follow:

Carver, Minn.

Information furnished by: Everett Holt, village clerk 
Extent of flooding: (see fig. 64) 
Number of homes flooded: between 25 and 30 
Utilities affected: none
Estimated cost: "private property might have been damaged 

$25, 000; public property might have been damaged $15,000."

Chaska, Minn.

Information furnished by: L. A. Hartmann, mayor
Extent of flooding: (see fig. 42)
Number of homes flooded: about 150
Utilities affected: natural gas and electric power completely

shut off on 157 homes, but 28 additional homes partly
disabled. 

Estimated cost:
damage to public property, '$3, 500
damage to private property, $440, 000
damage to gas company property, $8, 000
damage to telephone company property, $2,000.
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Limit of flooding

4OO 0 i i i i i i

Figure 64. --Map of area flooded at Carver, Minn., during
April 1952.

Granite Falls, Minn.

Information furnished by: Orvil Johnson, city manager
Extent of flooding: (see fig. 44)
Utilities affected: sewage-treatment plant inoperative for

3 weeks beginning April 9. Powerplant output materially
reduced by flood. 

Estimated cost:
public property, $4, 000
private property, $5,000 to $10,000.
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Henderson, Minn.

Information furnished by: Fred Bender, mayor 
Number of homes flooded: about 20 homes had water in

basements
Utilities affected: none 
Estimated cost: public property, $1,000

private property, $2,000.

Madison, Minn.

Information furnished by: Roy Granander, city clerk 
Extent of flooding: about 4 blocks in southwest corner were

inundated
Utilities affected: none 
Estimated cost: practically no damage.

Mankato, Minn.

Information furnished by: R. R. Fleming, assistant city
engineer 

Extent of flooding: high school athletic field and adjacent
area (see fig. 65) 

Number of homes flooded: about 2
Utilities affected: considerable pumping required on sewers 
Estimated cost:

public property, $1,000
private property, $1,000
preparation for and pumping of sewage and seepage, $30,000

Marshall, Minn.

Information furnished by: A. J. Bladholm, city engineer
Extent of flooding: (see fig. 41)
Number of homes flooded: about 50
Utilities affected: none
Estimated cost: public property, $52,050, of which $2, 495

was spent for preventive measures 
private property, $150,000.

Montevideo, Minn.

Information furnished by: Roy E. Rodeberg, city engineer
Extent of flooding: (see fig. 43)
Number of homes flooded: 70 to 80
Utilities affected: sewage-treatment plant inoperative

April 9-16
Estimated cost: public property, $10,000 

private property: 
homes, $75,000 
business places, $100, 000.
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North Mankato, Mlnn.

Information furnished by: Frank Magnuson, city engineer 
Extent of flooding: only small area flooded (see fig. 65) 
Number of homes flooded: 4 
Utilities affected: none 
Estimated cost:

public property, none
private property, $500
cost of pumping during flood, $6, 650.

A unique method of paying for the cost of strengthening and 
raising the dike was tried here. The Mankato Free Press issue 
of April 21 described the North Mankato plan as a solicitation by 
volunteers to raise $20 per home. The April 23 issue of the 
same newspaper reported $47, 345 had been collected or pledged 
($14,775.30 in cash; pledges to be paid in 4 months), of which 
about $24, 000 came from 4, 792 individual homeowners and the 
rest from business places. Only $40,000 was needed to pay for 
raising the dike; the excess money collected was to be used in 
buying pumps for future use. Perhaps the volunteer collection 
was a big success because of the residents' recollections of the 
1951 flood when no dikes protected North Mankato and damage 
was very high.

New Ulm, Minn.

Corps of Engineers' survey reported total of $21, 000. 

Redwood Falls, Minn.

Information furnished by: George Stocking, city engineer 
Extent of flooding: water and sewage-treatment plants 
Number of homes flooded: none
Utilities affected: water supply interrupted and emergency 

supply was used April 5-9 when filter building was 
smashed by ice jam.

sewage-treatment plant flooded
forebay of hydroelectric plant damaged 

Estimated cost: public property, $21,500
private property, none.

Shako pee, Minn.

Information furnished by: F. A. Dircks, village clerk 
Extent of flooding: baseball-football field and adjacent area 
Number of homes flooded: 2 
Utilities affected: none 
Estimated cost: public property, $2, 000 

private property, $5,000.
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St. Peter, Minn.

Information furnished by: Charles Dahlgren
Extent of flooding: no flooding in subdivided part of city;

some open land flooded 
Number of homes flooded: 1 (unoccupied) 
Utilities affected: one well shut down just before flood;

pollution index high 
Estimated cost: public property, $300.

Flood damage statistics furnished the U. S. Geological Survey 
for the Mississippi River at and downstream from St. Paul fol 
low in downstream order.

St. Paul, Minn.

Information furnished by: George Shepard, city engineer
(under date of June 13, 1952) 

Extent of flooding: (see fig. 45) 
Number of homes flooded: about 1, 500 
Utilities affected:

sewage-treatment plant inoperative April 9 to May 1 (could 
have been reoperated,starting April 26,if electric motors 
had been operative)

scoured sewer siphon across Mississippi River 
Estimated cost: 

public property:
sewage-treatment plant---------------- $40,000
scoured sewer siphon ----------------- 25,000
damaged wall on Warner Road at Sibley

Street --    ------    ----    -____--- 8,000
shear fences ------------------------- 250,000
maintenance and cleanup--------------- 80, OOP

Total------    --------    --    --- $403,000

private property:
$3, 160, 000 (prepared statement released Oct. 8, 1952)

total public and private damage divided among flooded 
districts as follows:

upper levee, including James Avenue and Eagle
Street areas, 17 percent

East Kellogg and Broadway area, 7 percent 
west side, 58 percent 
other areas, 18 percent

South St. Paul, Minn.

Information furnished by: Donald Blaisdell, city engineer 
Extent of flooding: very little; emergency dike construction 

prevented flooding of stockyards
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Utilities affected: none, all sewage pumped by industries
Estimated cost:

public property, $50, 000 (damage to sewers) 
private property, no damage, but cost of emergency 

diking estimated at $500, 000.

Hastings, Minn.

Information furnished by: Grant W. Johnson, city clerk 
Extent of flooding: portion of city east of Vermilion River 
Number of homes flooded: 3 or 4 
Utilities affected: none 
Estimated cost: public property, $400 

private property, $1,400.

Red Wing, Minn.

Information furnished by J. F. Enz, city engineer
Extent of flooding: all areas between C. M. St. P. & P. RR.

tracks and river; Wisconsin Island 
Number of homes flooded: 30 
Utilities affected: none 
Estimated cost: public property, $1,200

private property, $2,800.

Lake City, Minn.

Information furnished by: G. V. Erickson, city clerk 
Extent of flooding: city park 
Number of homes flooded: 1
Utilities affected: city well abandoned by order of Health 

Department after flooding
two sewage-lift stations inoperative 

Estimated cost:
public property, $22,000 (includes $21,000 for new well)
private property, $2, 700.

Wabasha, Minn.

Information furnished by: H. J. Eggenberger, city clerk
Extent of flooding: about 200 basements
Utilities affected: sewage-treatment plant bypassed; river

overtopped sewer manholes causing backing into basements 
Estimated cost: $27, 000 (from Corps of Engineers) .

Winona, Minn.

Information furnished by: W. O. Cribbs, city engineer 
Extent of flooding: (see fig. 47)
Utilities affected: sewage-treatment plant inoperative 

April 11-28
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Estimated cost: (figures compiled by Winona Association of
Commerce) 

private property:
industrial and commercial firms, $167, 682
Red Cross aid to families, $4, 530 

public property:
Prairie Island dike road, $100, 000
sanitary sewers, $20, 000
municipal airport, $3, 500
cost of emergency dikes, $120, 000.

La Crosse, Wis.

Information furnished by: Z. A. Gorder, city engineer 
Extent of flooding: (see fig. 49) 
Number of homes flooded: 130
Utilities affected: sewage had to be pumped over dikes 
Estimated cost: total, La Crosse and vicinity, $331, 500 (from 

Corps of Engineers).

Prairie du Chien, Wis.

Information furnished by: W. F. Reidchardt, director of
Public Works

Extent of flooding: (see fig. 51) 
Number of homes flooded: about 50 
Estimated cost: total, $330,000 (from Corps of Engineers) .

Dubuque, Iowa

Information furnished by: K. J. Cullen, city engineer 
Extent of flooding: (see fig. 52) 
Utilities affected: severe damage to sewer system 
Estimated cost: public property, $38,750 

private property, $1,088,955.

East Dubuque, 111.

Information furnished by: Gus Groff, mayor 
Extent of flooding: about one-fourth of city inundated 
Estimated cost: public property, $5, 000 

private property, $2,000.

Clinton, Iowa

Information furnished by: Benton R. Anderson, city engineer 
Extent of flooding: (see fig. 53) 
Number of homes flooded: about 4, 000 basements 
Utilities affected: none
Estimated cost: public property, $70, 000; private property, 

$1, 800, 000 (includes $1 million loss of business) .
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Moline, 111.

Information furnished by: Alien Hallberg, city engineer
Extent of flooding: (see fig. 55)
Number of homes flooded: 4 private, and most of 16-family

housing project 
Utilities affected: none.

Davenport, Iowa

Information furnished by: E. D. Stapp, city engineer 
Extent of flooding: Le Claire Park and waterfront area

downstream 
Utilities affected: sewage-treatment plant inoperative

April 3 to May 22.

Rock Island, 111.

Information furnished by: James R. Palmer, city engineer
Extent of flooding: (see fig. 55)
Utilities affected: none
Estimated cost: public property, $6,000.

Muscatine, Iowa

Information furnished by: Harvey G. Alibee, attorney,
Muscatine Levee Improvement Commission 

Extent of flooding: (see fig. 58) 
Utilities affected: none 
Estimated cost: $455, 825 (furnished by R. L. Sweany,

executive secretary, Muscatine Chamber of Commerce) .

The U. S. Weather Bureau collected information on flood dam 
ages at the major cities along the Mississippi and St. Croix Riv 
ers. Also of interest are the damages estimated to have been 
prevented as a result of emergency measures based on flood 
forecasts. The estimated damages and prevented damages that 
were tabulated for the Mississippi and St. Croix Rivers by the 
River Forecast Center, U. S. Weather Bureau, LaCrosse, Wis., 
follow:

Total Prevented 
City damage damage

Stillwater, Minn-------------     - $10,000 $5,000
RedWing, Minn              48,000 12,000
Lake City and Wabasha, Minn------- 8, 500 5, 000
Winona, Minn                - 428,000 750,000
LaCrosse, Wis                532,500 575,000
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Total Prevented 
City damage damage

De Soto, Wis--             --    - $5,000 $10,000
Lansing, Iowa---------------------- 6,500 10,000
Prairie du C Men, Wis-       ---    - 268,500 50,000
Lynxville, Wis        -      ---- 1,000 10,000

National Guard units in several states of the flooded area were 
called out for guard duty and for emergency levee construction. 
The statistics on the flood operations of these organizations are 
as follows:

Iowa (data furnished by Adjutant General's office)

Number of units ordered to duty: 17
Number of National Guard personnel engaged: 900
Operational cost (pay, subsistence, medical supplies,

purchase of equipment, transportation, and
maintenance): $87, 096. 79

Wisconsin (data supplied by Adjutant General's office)

Number of National Guard personnel engaged: 12 (on
rescue duty with DUKWS at La Crosse) 

Equipment loaned: 900 canvas cots

Minnesota (data durnished by Adjutant General's office)

Number of units ordered to duty: 5
Number of National Guard personnel engaged: 400
Operational cost: $8, 217. 89

North Dakota

Number of units ordered to duty: 2
Number of National Guard personnel engaged: 34
Operational cost: $2, 572. 55

Damage to the highway systems of the flooded area was se 
vere. Pavements and embankments were partly or totally eroded 
at many stream crossings. The commonest damage to road 
crossings of major valleys was erosion of the downstream road 
shoulder, caused by free-falling water of high velocity going 
through a complete or partial hydraulic jump. Figure 66 shows 
the erosion to shoulder of road that occurred on U. S. Highway 
212 about 5 miles south of Madison, Minn., during April. Over 
flow or submergence of the road embankment was not necessary 
to incur severe erosion; many road embankments were severely
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eroded by wave action although the ponded water never reached 
the road surface. Statistics on road damages in North Dakota 
and Minnesota in the area covered by this report, as furnished 
by the St. Paul office of the U. S. Bureau of Public Roads, are 
shown in table 4.

The cost figures listed in this section on damages have been 
compiled from actual expenditures for rehabilitation and relief, 
from estimates of restoration or replacement costs, and from 
estimates of the loss of revenue or trade due to the flood. The 
latter item, being intangible, is difficult to evaluate accurately. 
The effects of a severe flood may last many more months than 
has usually been assumed to be true. According to experience 
in the flooded Kansas City industrial area in 1951, the full loss 
in industry and trade in a flooded area can't be evaluated for 
many months after the flood because many industries are slow to 
reopen or make definite plans to move elsewhere. Because flood 
damage to industry was either prevented by emergency diking or 
reduced to a minimum in the basins of the upper Mississippi Riv 
er and Red River of the North, only a very small number of in 
dustries will probably relocate elsewhere.

.Table 4. Highway damages during April 1952 In Minnesota and North Dakota In the 
basins of the Red River of the North and upper Mississippi River

State and county

Minnesota: 
Altkln                

Blue Earth and Nlcollet   

Slbley                      _    

Qtrfl f f-

North Dakota:

Total            

Federal aid system

Primary

$6,042.00 
11,945.96 

112.20 
55,999.62 
2,464.13 
7,683.91 

14,814.09 
8,030.43 

11,494.70 
3,866.05 

157.85 
3,783.04 

239.42

1,062.82 
583.44

21,164.84 
73.24 

2,082.99

4,OOO.OO 
118.03 

7,543.23

4,135.64 
2,811.35 
5,160.67

$175,369.65

Secondary

$5,000.00 
3,306.74

300,000.00

9,339.00

1,688.95 
16,909.14 

382.08 
232.87 

4,100.00 
333 . 21

21.12 
4,000.00

I JOO.OO 
2,500.00 

13,920.00 
352.44

2,993.03 
2,764.64 

35,983.74

$405,826.96

County and 
township 
system

$5,850.00

301.19

7,000.00

79,000.00

4,000.00

5,800.00 
8,000.00 
7,298.93

21,?OO. r C

30,000.00

21,410.00

11,700.00 
2,000.00

$203,560.12

Total

$5,000.00 
3,306.74 
5,850.00 

306,042.00 
12,247.15 
9,451.20 

55,999.62 
2,464.13 
7,683.91 
14,814.09 
8,030.43 

13,183.65 
27,775.19 

539.93 
4,015.91 

83,339.42 
333 . 21 

4,000.00 
1,083.94 

10,383.44 
8,000.00 
28,463.77 

73.24 
2,082.99 

23,200.00 
2,500.00 

17,920.00 
470.47 

7,543.23 
30,000.00 
7,128.67 
5,575.99 
62,554.41

11,700.00 
2,000.00

$784,756.73
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MEASUREMENT OF FLOOD DISCHARGES

The procedure followed in collecting the basic records of flow 
at Geological Survey gaging stations has been described in detail 
in many publications (for example, Water-Supply Paper 888) and 
will not be outlined here. At most of the gaging stations for which 
records are included in this report, the peak discharges were de 
fined by standard procedures; but at a very few gaging stations 
which were inaccessible during the flood and at miscellaneous 
ungaged points, the peak discharge had to be computed from slope- 
area or contracted-opening pbseryations. Fairly detailed infor 
mation about these methods, as used by the Geological Survey for 
previous floods, is given in Water-Supply Papers 773-E, 796-G, 
798, 799, 800, 816, 843, and 888,

STAGES AND DISCHARGES AT STREAM-GAGING STATIONS 

Explanation of Data

At each stream-gaging station operated by the Geological Sur 
vey, basic data is collected as follows: discharge measurements, 
usually by current meter but occasionally by indirect computa 
tion procedures; records of stage by regularly timed observations 
on a nonrecording gage or from the continuous trace of a water- 
stage recorder; and general information useful in computing the 
records of stage and discharge measurements. Stream-gaging 
stations in basins of the upper Mississippi River and Red River 
of the North are usually located at or very near a highway bridge 
from which the observations of flow are made. Rating tables are 
prepared from the record of stage and discharge observations to 
show the discharge at indicated stage.

The information on the following pages for each gaging station 
for which records are published in this report is: a station de 
scription, a table of mean daily discharge for the 3-month period 
from March 1 to May 31, 1952, and a table of stage and discharge 
at selected intervals of a day during a part of the period when 
daily discharge would not give a sufficiently accurate definition 
of the flood hydrograph. For some gaging stations, the latter 
table has proved unnecessary and has been omitted.

The station description gives information about the type, lo 
cation, and datum of the gage; the drainage area above the gage; 
the type and completeness of the stage record; the method used 
to define the rating applicable during the flood period; maximum
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stage and discharge during the period March to May 1952 and for 
the period of record before March 1952; historical stages when 
available; and miscellaneous remarks helpful to a better under 
standing of the record.

Daily discharges for the period March 1-May 31, 1952, are 
tabulated below the station description. This period covers the 
floods throughout the area and gives adequate definition of ante 
cedent conditions and of the recession. Runoff volumes are ex 
pressed in depth in inches over the drainage area and in acre- 
feet.

A table following the tabulation of mean daily discharge gives 
the stages and discharges at selected times of day for each sta 
tion where the information is necessary for accurate definition 
of the flood hydrograph. The interval selected for momentary 
stage and discharge information is that considered necessary for 
complete definition without inclusion of unnecessary data. (Stand 
ard time is used throughout.) The length of the period used for 
presentation of momentary stage-discharge information has been 
determined by the hydrograph shape; as soon as the flow has re 
ceded to the point where mean daily discharges offer sufficient 
definition, the tabulation is terminated.

Automatic gage recordings are given when available, other 
wise stages scaled from a graph constructed through manual ob 
servations and high-water marks have been used. Departures 
from this general procedure are noted in the paragraph on gage- 
height record.

Records are presented in a downstream order beginning with 
the gage farthest upstream on the main stem, or farthest up 
stream on a tributary, if the gage is upstream from a main-stem 
gage. Where a tributary enters the main stem at a point between 
the locations of two main-stem gages, all the gages on that tribu 
tary are listed, in the same downstream order, between the two 
main-stem gages.

Only records for streams on which floods occurred or for 
those adjacent streams for which records are necessary for com 
pletion of flood-routing studies appear in this report.
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Red R iver of the North Main Stem

Otter Tail River near Detroit Lakes, Minn.

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

Drainage area. --270 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 167 cfs 9 a. m. Apr. 21 (gage height, 4. 16 ft).

1937 to February 1952: Daily discharge, 368 cfs June 26, 1943; gage height recorded, 5. 76 ft 
Mar. 23, 1939 (backwater from ice) .

Remarks. --Flow regulated by several lakes above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

56
59
58
58
64
68
60
56
54
55

April

53
54
56
56
58
62
73
85
81
86

May

152
154
156
154
148
148
144
144
141
139

Day

11
12
13
14
15
16
17
18
19
20

March

54
54
48
49
52
52
52
52
52
53

April

88
94

100
106
109
113
117
119
123
125

May

137
135
133
129
125
119
113
108
100

97

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

53
51
55
55
53
52
48
39
46
52
55

53.7
3,300
0.23

April

141
139
139
137
137
139
144
150
152
152

106
6,320
0.44

May

93
90
85
80
75
73
73
67
65
64
62

113
6,950
0.48
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Pelican River basin 

Pelican River near Fergus Falls, Minn.

Location. --Lat 46°20 I 10". long 96°07'00", in NEi sec. 17, T. 133 N.. R. 43 W., on right down 
stream wing wall of bridge, 3 miles northwest of Fergus Falls, and 7^ miles upstream from 
mouth.

Drainage area. --482 sq mi.
Gage-height record. --Staff gage read once daily. Graph drawn on basis of once-daily readings 

Apr. 9-18.
Discharge record.  Stage-discharge relation defined by current-meter measurements below 240 cfs 

and extended to peak stage; affected by ice Mar. 1 to Apr. 14.
Maxima. --March-May 1952: Discharge, 388 cfs 12 p. Ol. Apr. 14 (gage height, 3.61 ft, from graph 

based on gage readings); gage height observed, 4, 85 ft 11 a. m. Apr. 9 (backwater from ice) . 
1909-12, 1942 to February 1952: Discharge observed, 756 cfs Mar. 29. 1943; gage height 

observed, 5. 60 ft Mar. 28, 1950.
Beigsfkg. --FitiW regulated by natural storage in lakes above station.

._.,... . Mean disfeharge^ in Ctibic feet i

bay

I
jji
3
4
5
6
7
8
9

10

March

35
94
96
96
96
96
96
95
34
93

.Afirit

140
iso
ise
168
116
196
go7
227
250
£80

May

174
168
165
163
159
155
151
150
is 1
155

pay
11
12
IS
14
IB
10
11
18
19
20

March

94
95
96
38

loo
loo
101
101
log
100

MoritJliy mean discharge'; in cubic feet per sece 
Rundffj iil acre-fee1!     i - , 1 1 , *   . , ,

April
310
530
350
368
372
342
278
241
226
214

3e r second, 1952

May

1S6
156
161
1S1
151
150
143
147
147
ISO

Day

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

Rutfloff, in inches .......... j .. ,.i j ......... ,_ t . .....................

March

99
98
97
96
96
97
99

101
106
115
127

99.0

0.24

April

222
214
210
206
198
190
185
183
179
177

231 
13,770

0.54

May

151
150
148
145
147
139
145
142
142
138
132

151 
9,270
0.36

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

Hour

g
N
6

ia
If

is
NIS

.&£ Discharge

April 1
4..6J3
4.70
4,79
4. si

April 8

4!&4
April 9

4!e4

Hour

6

6
it

$
ft
s

is?
,_

fa?*gw Discharge

April 16
4,03
4.78
4, 6g
4,51

Apfil 11
4.40
4,32
4.26
4,21

Hour

N
12

N
12

6
N
3

12

Slht Discharge

April 12
4.14
4.11

April 13
4.08
3.99

April 14
3.87
3.74
3.67
3.61 388

Hour

N
12

N
12

N
12

N
12

heteht

1952

Discharge

April 15
3.53
3.48

371
360

April 16
3.42
3.28

346
316

April 17
3.07
2.97

Apr
2.91
2.87

272
252

 11 18
240
232
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Red River of the North Main Stem 

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

Location. --Lat 46°13'45", long 96 O07'00", inSWjsec. 20, T. 132 N., R. 43 W., on left bank 500 
ft downstream from Dayton Hollow Dam, 5 miles downstream from Pelican River, and 5 miles 
southwest of city of Fergus Falls. Datum of gage is 1, 069. 95 ft above mean sea level, adjust 
ment of 1912 (levels by Corps of Engineers) .

Drainage area. --1,810 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima.--March-May 1953; Discharge, 1, 040 cfs 12 p. m. Apr. 10 (gage height, 3.91ft).

1930 to February 1952: Discharge, 1,370 cfs June 10, 1947 (gage height, 4.81 ft, backwater 
from aquatic vegetation),

Remarks.  Flow completely regulated by powerplants above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

493
453
499
459
490
461
451
451
451
452

April

546
591
587
568
549
591
716
984
920
963

May

810
815
779
774
789
789
784
800
615
805

Day

11
12
13
14
15
16
17
18
19
20

March

462
469
466
467
478
467
510
522
526
526

April

986
930
890
950
977
950
887
846
800
789

May

810
815
835
835
846
872
867
872
867
856

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

521
467
499
516
478
474
495
531
542
535
539

489
30,050

0.31

April
815
774
764
774
769
754
749
739
719
744

787
46,850

0.49

May

867
872
872
841
820
810
861
800
794
769
759

823
50,580

0.52

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

Hour

3
6
9
N
3
6
9

12

6
N

Gage 
height Discharge

April 7
3.03
3.04
3.05
3.06
3.19
3.56
3.85
3.84

591
596
601
$06
669
856

1,010
1.000

April 8
3.77
3.74

966
950

Hour

6
7

12

6
N
6

12

6
N
6

12

Gage 
height

3,82
3,90
3.85

Discharge

993
1,04O
1,010

April 9
3,74
3,56
3,62
3,76

950
856
887
961

April 10
3,75
3,67
3.80
3.91

956
913
982

1,040

Hour

6
N
6

12

6
N
6

12

6
7

Gage 
height Discharge

April 11
3.87
3.75
3.76
3.78

1,020
956
961
971

April 12
3,72
3.67
3.69
3.68

940
913
924
919

April 13
3,64
3,63

888
893

Hour

7:30
N
6

12

6
N
6
7

7:30
12

heflht D^charge

3.56 856
3.56 856
3.64 898
3.70 929

April 14
3.72 940
3.71 934
3.75 956
3.76 961
3.83 998
3.83 998
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Bois de Sioux River basin 

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

Location.--Lat 45°53'25", long 96°21'30", inSWsSWjsec. 17, T. 128 N., R. 45 W., near right 
bank on upstream side of highway bridge, 0. 2 mile upstream from West Branch Mustinka River, 
6 miles southwest of Charlesville, and 7. 8 miles northeast of Wheaton. Datum of gage is 
990.00 ft above mean sea level, adjustment of 1912 (levels by Corps of Engineers) .

Gage-height record. --Graph drawn on basis of twice-daily staff-gage readings Apr. 7-19. Average 
of twice-daily gage readings for all other periods except Apr. 6 when no readings were obtained.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 320 
cfs and extended to peak stage on basis of slope-area determination. Stage-discharge relation 
affected by ice Apr. 7, 8. Shifting-control method used Apr. 10-18. Discharge estimated for 
Apr. 6. No flow Mar. 1 to Apr. 5.

Maxima.--March-May 1952: Discharge, 1, 550 cfs 8 a. m. Apr. 9 (gage height, 14.19ft), from 
rating curve extended above 320 cfs as explained above.

1943 to February 1952: Daily discharge, 500 cfs Apr. 7, 1951; gage height observed, 13.28ft 
Apr. 5, 1951 (backwater from ice) .

Remarks. --Flow is diversion of Mustinka River.

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

10
262
810

1,320
806

May
140
136
131
128
117
112
107
102
99
94

Day

11
12
13
14
15
16
17
18
19
20

March April

645
565
496
440
395
355
330
311
288
266

May
87
79
75
72
68
62
57
52
49
46

Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

253
247
242
226
213
198
181
166
156
149

18,510

May

48
40
29
37
41
24
22
24
24
24
24
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Mustinka ditch below West Branch Mustinka River, near Charlesville, Minn.

Location. --Lat 45°53'20". long 96°21'45", in SE^SE^ sec. 18, T. 128 N., R. 45 W., on left bank
at downstream side of highway bridge over West Branch Mustinka River, 40 ft downstream from
inlet to Mustinka ditch, 6 miles southwest of Charlesville, and 7. 7 miles northeast of Wheaton.
Datum of gage is 990. 00 ft above mean sea level, adjustment of 1912 (levels by Corps of Engineers). 

Gage-height record.  Graph drawn on basis of once- or twice-daily staff-gage readings Apr. 6-8,
12-18, and on basis of readings on adjacent days and peak stage determined from floodmarks
Apr. 9-11. Average of twice-daily readings used Apr. 1-5, Apr. 19 to May 31. 

Discharge record. --Stage-discharge relation defined by current-meter measurements below 270 cfs
and extended to peak stage. Stage-discharge relation affected by ice Apr. 6-8. No flow Mar. 1
to Apr. 5, May 26-31. 

Maxima.--March-May 1952: Discharge, 997 cfs about 9 a. m. Apr. 9 (gage height, 13.73ft, from
floodmark), from rating curve extended above 270 cfs.

1943 to February 1952: Daily discharge, 580 cfs Apr. 12, 1947; gage height, 13. 57 ft (from
floodmark), discharge not determined, during period Apr. 1-5, 1943. 

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

Mean discharge, in cubic leet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

0
0
0
0
0
5

50
300
960
851

May

66
62
54
50
44
38
33
30
27
23

Day

11
12
13
14
15
16
17
18
19
20

March April

756
677
588
456
340
262
257
262
230
202

May
19
16
14
12
10
7.7
5.6
4.2
3.0
2.2

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0
0

April

191
184
180
164
149
134
114

97
86
77

252
15,020

May

2.2
1.1

.4

.6

.6
0
0
0
0
0
0

17.0
1,040

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

Gage 
height Discharge

April 6
4.38
4.50
4.61
5.14

April 7
5.96
6.56
7.03
7.89

April 8
9.39

10.76

Hour

6
12

6
9
N
6

12

6
N
6

12

Gage 
height
12.16
13.15

Discharge

880
April 9

13.66
13.73
13.68
13.56
13.39

983
997
987
962
928

April 10
13.18
12.93
12.82
12.71

886
838
817
796

Hour

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 11
12.50
12.27

757
716

April 12
12.04
11.85

675
642

April 13
11.55
11.12

593
526

April 14
10.60
10.10

453
392

Hour

N
12

N
12

N
12

6
N
6

12

Gage 
height Discharge

April 15
9.59
9.02

339
288

April 16
8.61
8.53

255
249

April 17
8.58
8.82

253
272

April 18
8.93
8.73
8.54
8.38

280
264
250
239
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West Branch Mustinka River below Mustinka ditch, near Charlesville, Minn.

Location.  Lat 45°53'20", long 96°21'45", in SE^E^ sec. 18, T. 128 N., R. 45 W., on left bank 
at downstream side of highway bridge, 40 ft downstream from Mustinka ditch diversion, 1-3/4 
miles upstream from mouth, 6 miles southwest of Charlesville, and 7. 7 miles northeast of 
Wheaton. Datum of gage is 990. 00 ft above mean sea level, adjustment of 1912 (levels by Corps 
of Engineers).

Gage-height record.  Graph drawn on basis of once- or twice-daily staff-gage readings Apr. 6-8, 
12-18, and on basis of readings on adjacent days and peak stage determined from floodmarks 
Apr. 9-11. Average of twice-daily gage readings used Apr. 1-5, Apr. 19 to May 31.

Discharge record.  Stage-discharge relation defined by current-meter measurements below 1,200 
cfs and extended to peak stage on basis of slope-area determination. Stage-discharge relation 
affected by ice Apr. 4-8. No flow Mar. 1 to Apr. 3.

Maxima. --March-May 1952: Discharge, 13,700 cfs about 9 a.m. Apr. 9 (gage height, 13.73 ft. 
from floodmark), from rating curve extended above 1, 200 cfs as explained above.

1943 to February 1952: Discharge, 2, 800 cfs Apr. 7, 1951; maximum gage height, 13. 57ft 
(from floodmark), discharge not determined, sometime during period Apr. 1-5, 1943.

Remarks.  Flow is diverted to Mustinka ditch at medium and high stages to relieve flood condi 
tions in West Branch Mustinka River basin. Diverted flow is discharged into Mustinka River 
6.4 miles upstream from gaging station on Mustinka River above Wheaton.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March April
0
0
0
5

25
60

280
1,550

11,900
7,910

May
385
372
350
337
318
296
279
270
259
243

Day

11
12
13
14
15
16
17
18
19
20

March April
5,520
3,990
2,800
1,740
1,210

958
942
962
862
781

  May
229
216
205
196
187
174
163
153
144
138

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

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

March

0
0

April
751
733
721
673
632
588
530
481
445
419

1,582
94,150

May
138
127
116
120
120

98
88
83
78
77
79

195
11,980

-

Hour

6
N
6

12

6
N
6

12

6
N

Gage
height Discharge

April 6
4.38
4.50
4.61
5.14

April 7
5.96
6.56
7.03
7.89

April 8
9.39

10.76

Hour

6
12

6
9
N
6

12

6
N
6

12

Gage 
height
12.16
13.15

Discharge

8,690
April 9

13.66
13.73
13.68
13.56
13.39

12,800
13,700
13,100
11,800
10,400

April 10
13.18
12.93
12.82
12.71

8,880
7,460
6,910
6,400

Hour

N
12

N
12

N
12

N
12

N

Gage 
height Discharge

April 11
12.50
12.27

5,510
4,660

April 12
12.04
11.85

3,940
3,430

April 13
11.55
11.12

2,800
2,180

April 14
10.60
10.10

1,690
1,380

April 15
9.59 1,210

Hour

12

N
12

N
12

6
N
6

12

Gage
height

9.02

Discharge

1,040
April 16

8.61
8.53

938
918

April 17
8.58
8.82

930
990

April 18
8.93
8.73
8.54
8.38

1,020
968
920
886
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Mustinka River above Wheaton, Minn.

Location. --Lat 45°49'15", long 96°29'25", on line between sec. 7 and 8, T. 127 N., R. 46 W.,
near left bank on upstream side of bridge on U. S. Highway 75, 1 mile upstream from Chicago,
Milwaukee, St. Paul & Pacific Railroad bridge, 1. 2 mii.es north of railroad depot in Wheaton,
and 8 miles upstream from mouth. Datum of gage is 977. 30 ft above mean sea level, datum of
1929 (levels by Minnesota Highway Department). 

Drainage area. --834 sq mi. 
Gage-height record. --Graph drawn on basis of once-daily wire-weight gage readings Mar. 30 to

Apr. 3 and on basis of twice-daily readings Apr. 4-29. Once-daily wire-weight gage readings
Mar. 1-29 and average of twice-daily readings Apr. 30 to May 31. 

Discharge record.  Stage-discharge relation defined by current-meter measurements below 7,100
cfs and extended to peak stage on basis of contracted opening determination. Stage-discharge
relation affected by ice Mar. 2 to Apr. 7. 

Maxima. March-May 1952: Discharge, 7, 320 cfs about 6 a. m. Apr. 10 (gage height, 16. 56 ft,
from graph based on gage readings).

1917, 1919-24, 1931 to February 1952: Daily discharge, 3, 000 cfs Apr. 8, 1951; gage height
observed, 15. 57 ft Apr. 7, 1951 (backwater from ice).

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

Remarks. --During high stages some flow diverts into Rabbit Creek basin.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
0.9

.9

.9

.9

.9

.9

.9
1.0
1.0
1.1

April

3
5
8

14
SO

200
550

1,460
5,910
7,160

May

534
488
448
404
377
355
339
322
313
306

Day
11
12
13
14
15
16
17
18
19
20

March
1.1
1.2
1.2
1.2
1.2
1.2
1.3
1.4
1.5
1.6

April
5,370
4,530
4,060
3,310
2,720
2,360
1,980
1,720
1,620
1,440

May
296
275
257
237
212
186
164
148
138
130

Day-

21
22
23
24
25
26
27
28
29
30
31

March
1.6
1.7
1.8
1.9
1.9
1.9
1.8
1.8
1.8
2.0
2.4

85
0.002

April
1,290
1,140
1,030

942
880
790
678
618
577
555

1,767

2.36

May
124
118
110
103

96
89
81
77
78
81
82

225

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

6
N
6

12

6
N
6

12

6
N

heSht Discharge

March 30
2.07
2.19
2.34
2.54

March 31
2.72
2.87
2.96
3.01

April 1
3.07
3.20
3.39
3.61

April 2
3.85
4.05
4.20
4.36

April 3
4.50
4.63
4.77
4.90

April 4
5.04
5.30
5.78
6.02

April 5
6.19
6.24

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
6.35
6.70

Discharge

April 6
7.17
7.70
8.36
9.05

April 7
9.60
9.95

10.25
10.70 1,000

April 8
11.42
12.31
13.44
14.49

1,140
1,340
1,640
2,420

April 9
15.49
16.20
16.44
16.53

4,740
6,800
7,240
7,300

April 10
16.56
16.52
16.30
16.12

7,320
7,300
7,100
6,560

April 11
15.83
15.66
15.55
15.47

5,710
5,220
4,910
4,690

Hour

N
12

N
12

N
12

N
12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N

Gage 
height Discharge

April 12
15.42
15.34

4,550
4,330

April 13
15.25
15.12

4,080
3,740

April 14
14.94
14.79

3,280
2,930

April 15
14.67
14.57

2,700
2,540

April 16
14.53
14.45
14.36
14.29

2,480
2,360
2,260
2,180

April 17
14.23
14.15
13.84
13.72

2,120
2,040
1,810
1,750

April 18
13.67
13.64
13.61
13.57

1,730
1,720
1,700
1,690

April 19
13.40
13.11

1,630
1,540

April 20
12.76 1,520

Hour

12

N
12

N
12

N
12

N
12

N
12

6
N
6

12

6
N
6

12

N
12

N
12

Gage 
height
12.43

Discharge

1,370
April 21

12.10
11.75

1,290
1,220

April 22
11.41
11.09

1,140
1,080

April 23
10.87
10.61

1,030
982

April 24
10.40
10.17

942
901

April 25
10.07
9.90

883
852

April 26
9.80
9.59
9.27
9.16

834
796
743
726

April 27
9.06
8.81
8.62
8.57

710
673
647
640

April 28
8.43
8.21

621
592

April 29
8.09
7.98

577
563
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Lake Traverse near White Rock, S. Dak.

Location. --Lat 45°51'45". long 96°34'25", inSW^SWjsec. 27, T. 128 N., R. 47 W., at White 
Rock Dam at outlet of Mud Lake, 4 miles south of White Rock, and 5 miles northwest of Wheaton, 
Minn.

Maxima..--March-May 1952: Contents, 245, 615 acre-ft Apr. 27, 28.
1940 to February 1952: Contents observed, 212, 000 acre-ft Apr. 21, 1943.

Remarks. --Figures of contents represent daily averages of combined storage in Lake Traverse and 
Mud Lake. During periods of low stages the two lakes are separated by a stop log barrier in 
spillway of dam at outlet of Lake Traverse; during high stages stop logs are removed. Storage 
began in May 1942. Available capacity for flood control, 137, 000 acre-ft. Record of contents 
furnished by Corps of Engineers.

Daily contents, in acre-feet, 1952

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

March

112,581
112,544
112,507
112,470
112,433
112,396
112,359
112,322
112,285
112,243
112,136
112,029
111,922
111,815
111,708

April

112,000
112,400
112,730
113,000
114,350
114,500
116,570
128,540
137,025
141,000
157,000
179,220
183,000
192,000
200,000

May

242,960
241,820
239,540
237,260
235,664
233,384
231,560
229,736
228,140
225,526
223,625
222,500
221,375
218,246
216,875

Day

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

Monthly change
in contents

March

111,601
111,494
111,387
111,280
111,173
111,166
111,159
111,152
111,145
111,148
111,126
111,104
111,082
111,060
111,036
111,010

-1,645

April

213,500
216,000
218,000
221,000
224,000
227,000
236,120
233,000
236,000
238,500
241,000
245,615
245,615
244,000
242,960

+131,950

May

214,625
213,050
210,800
209,000
206,750
204,950
202,780
200,630
199,125
196,975
195,900
193,750
192,030
190,525
188,375
186,225

-56,735

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

Location. --Lat 45°51'45", long 96°34'25", inSW^3W?sec. 27, T. 128 N., R. 47 W., on left bank 
just downstream from Big Slough outlet, 300 ft downstream from White Rock Dam, 4 miles south 
of White Rock, S. Dak., and 5 miles northwest of Wheaton, Minn. Datum of gage is 959. 89 ft 
above mean sea level, adjustment of 1912 (levels by Corps of Engineers) .

Drainage area. --1, 160 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. 19.
Maxima. --March-May 1952: Discharge, 1,080 cfs 4:30 p. m. May 5, 12:30 p.m. and 2 p.m. May 11 

(gage height, 9. 29 ft).
1941 to February 1952: Discharge observed, 1, 120 cfs May 24, 1943 (gage height, 8. 95 ft); 

gage height, 9. 34 ft Apr. 7, 1951 (backwater from ice).
Remarks. --Flow, except for small inflow from Big Slough, completely regulated by Lake Traverse- 

Bois de Sioux Flood Control and Water Conservation Project (available capacity for flood control, 
137,000 acre-ft).

Mean discharge, in ctibic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

12
12
13
13
13
15
17
19
21
29

April

135
143
150
155
164
168
172
175
178
180

May

1,010
1,040
1,040
1,040
1,050
1,030
1,030
1,030
1,040
1,040

Day

11
12
13
14
15
16
17
18
19
20

March

32
32
34
40
42
46
49
53
57
63

April

182
180
170
155
140
125
110

96
81
76

May

1,040
1,010
1,010
1,020
1,010
1,010
1,000
1,000
1,000
1,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

68
74
81
88
95

100
107
110
118
123
130

0.05

April

72
62
51
44

220
795
839
894
924
962

0.25

May

973
951
948
948
945
945
982
993
968
965
985

1.00
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Red River of the North Main Stem 

Red River of the North at Wahpeton, N. Dak.

Location. --Lat 46°15'55", long 96°35'40", in NE, sec. 8, T. 132 N., R. 47 W., on left bank in 
Wahpeton, 800 ft downstream from confluence of Bois de Sioux and Otter Tail Rivers, and at 
mile 548. 6. Datum of gage is 942. 97 ft above mean sea level, datum of 1929.

Drainage area.  4,010 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. 8.
Maxima.--March-May 1952: Discharge, 7, 130 cfs 9 a. m. Apr. 12 (gage height, 14.99ft).

1942 to February 1952: Discharge, 6, 090 cfs Apr. 7, 1951; gage height, 14. 75 ft Apr. 2, 
1943, from floodmark (backwater from ice) .

Maximum stage known, 17.0 ft in spring of 1897.
Remarks. --Flow regulated by several powerplants and many controlled lakes and ponds, of which 

Lake Traverse (the largest) has 137,000 acre-ft capacity available for flood control.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

440
480
440
460
420
460
450
450
450
450

April

590
610
630
680
740
840

1,280
3,780
5,600
6,170

May

1,840
1,880
1,940
1,940
1,900
1,900
1,890
1,890
1,880
1,860

Day

11
12
13
14
15
16
17
18
19
20

March

430
450
450
420
420
420
430
470
490
510

April

6,770
7,100
7,000
6,710
6,480
6,080
5,530
4,960
4,190
3,100

May

1,880
1,870
1,860
1,880
1,900
1,900
1,880
1,900
1,890
1,900

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

520
510
460
470
500
500
490
500
510
520
550

28,800
0.13

April

2,070
1,610
1,430
1,240
1,120
1,340
1,730
1,810
1,830
1,820

188,100
0.88

May

1,920
1,900
1,870
1,860
1,860
1,840
1,820
1,820
1,850
1,840
1,810

1,876

0.54

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
6

12

6
N

Gage 
height Discharge

April 1
5.55
5.64

590
610

April 2
5.63
5.64

610
610

April 3
5.66
5.70

630
650

April 4
5.73
5.81

680
720

April 5
5.86
5.98

740
770

April 6
5.98
6.01
6.38
6.63

780
790
900

1,000
April 7

6.60
6.78

1,000
1,100

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
7.50
8.65

Discharge

1,400
2,200

April 8
9.92

11.32
12.50
13.12

3,000
3,800
4,600
5,200

April 9
13.15
13.28
13.77
13.95

5,380
5,480
5,920
6,080

April 10
13.77
13.94
14.24
14.42

5,920
6,080
6,360
6,540

April 11
14.50
14.63
14.81
14.92

6,620
6,750
6,930
7,050

Hour

9
N

12

N
12

N
12

N
12

N
12

N
12

N
12

N

Gage
height Discharge

April 1Z
14.99
14.98
14.95

7,130
7,120
7,080

April 13
14.89
14.75

7,020
6,870

April 14
14.59
14.42

6,710
6,540

April 15
14.38
14.24

6,500
6,360

April 16
13.95
13.64

6,080
5,810

April 17
13.32
13.00

5,520
5,260

April 18
12.64
12.17

4,970
4,630

April 19
11.55 4,200

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height
10.85

Discharge

3,740
April 20

9.77
8.66

3,090
2,480

April 21
7.81
7.28

2,020
1,750

April 22
6.99
6.79

1,600
1,500

April 23
6.65
6.43

1,440
1,330

April 24
6.23
6.05

1,240
1,160

April 25
5.96
5.87

1,120
1,080

April 26
6.40
7.02

1,320
1,620
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Wild Rice River basin 

Wild Rice River near Mantador, N. Dak.

Location.--Lat 46°10'20", long 97°00'35", on Si east line of sec. 12. T. 131 N., R. 51 W., on
downstream side of highway bridge, 1-j miles west of Mantador. Datum of gage is 997. 78 ft
above mean sea level, datum of 1929 (Corps of Engineers benchmark) . 

Drainage area. --1, 340 sq mi, approximately. 
Gage-height record. --Graph based on two or more daily wire-weight gage readings Apr. 7 to

May 1, one daily reading May 2-17. 
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by

ice Apr. 1-11. No flow Apr. 1-6. Gage readings discontinued May 18.
Maxima.--April-May 1952: Discharge, 2, 220 cfs 10 a. m. Apr. 12 (gage height, 10.74ft). 

1944 to March 1952: Discharge, 938 cfs Mar. 20, 1945 (gage height, 9.57 ft) . 
Flood in spring of 1943 reached a stage of about 12.8 ft, from floodmarks. 

Remarks. --Some regulation by Fish and Wildlife Service wildfowl refuges, of which Lake Tewauken
is the largest.

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

150
530
600
670

May

510
461
418
385
347
319
296
280
262
248

Day

11
12
13
14
15
16
17
18
19
20

March April

1,230
1,950
1,400
1,240
1,240
1,180
1,200
1,270
1,230
1,180

May

229
207
186
166
142
124
109
_
-
_

Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

1,210
1,180
1,200
1,120
1,040

956
864
748
651
570

820
48,810

0.68

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

12

6
N
6

12

6
N
6

12

6
10

N
6

12

Gage 
height Discharge

April 7
7.34
7.88
8.32
8.54

5
100
300
400

April 8
8.35
9.20
9.75
9.50

400
550
660
600

April 9
9.23
9.40
9.65
9.55

550
580
650
650

April 10
9.30
9.29
9.42
9.76

630
640
700
800

April 11
10.08
9.90

10.10
10.43

1,000
1,200
1,420
1,810

April 12
10.63
10.74
10.72
10.45
10.25

2,070
2,220
2,190
1,840
1,590

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

6
N
6

12

N

Gage 
height Discharge

April 13
10.04
9.99

1,350
1,300

April 14"
9.91
9.91

1,220
1,220

April 15
9.95
9.90

1,260
1,210

April 16"
9.86
9.85

1,170
1,160

April 17
9.89
9.95

1,200
1,260

April 18"
9.97
9.96

1,280
1,270

April 19
9.93
9.87

1,240
1,180

April 20
9.86
9.90

1,170
1,210

April 2l"
9.93
9.91
9.87
9.86

1,240
1,220
1,180
1,170

April 22
9.86 1,170

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height

9.90

Discharge

1,210
April 23

9.89
9.86

1,200
1,170

April 24
9.80
9.76

Apr
9.70
9.63

1,120
1,090

il 25
1,040

984
April 26

9.60
9.54

960
918

April 27
9.46
9.37

864
808

April 28
9.24
9.10

744
695

April 29
8.93
8.71

651
606

April 30
8.50
8.30

568
536

May 1
8.13
7.96

510
486

May 2
7.77
7.57

461
436

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 3
7.40
7.28

416
403

May 4
7.12
6.90

386
364

May 5
6.73
6.57

347
331

May 6
6.44
6.30

319
306

May 7
6.18
6.11

295
289

May 8
6.01
5.90

280
270

May 9
5.80
5.71

261
254

May 10
5.66
5.54

250
240

May 11
5.40
5.26

229
218

May 12
5.13
4.99

207
196
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Antelope Creek near Dwight, N. Dak.

Location. --Lat 46°18'50", long 96°44'05", in SE^Ej sec. 20, T. 133 N., R. 48 W., on downstream 
side of bridge on U. S. Highway 81, 0. 5 mile north of Dwight, and 7 miles upstream from mouth.

Drainage area.  250 sq mi, approximately.
Gage-height record. --Graph based on twice-daily gage readings. Record obtained Apr. 5-20 only.
Discharge record.  Stage-discharge relation defined by current-meter measurements; affected by 

ice Apr. 4-8. No flow Mar. 1 to Apr. 3. Discharge for period Apr. 21 to May 31 not determined.
Maxima. --March-May 1952: Discharge, 3,670 cfs 10 p.m. Apr. 8 (gage height, 16.31 ft). 

1944 to February 1952: Discharge, 1, 700 cfs Apr. 4, 1951 (gage height, 13.26ft).
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 April
0
0
0
5

10
100
400

2,100
3,250
3,110

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

March April
2,910
2,150
1,530
1,340
1,250

969
699
474
297
192

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

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

-

May

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

Hour

12p

N
12

6
N
6

12

6
N
6

10

heljht Discharge

April 5
4.96 20

April 6
5.60 100
6.25 180

April 7
6.54 200
6.96 300
9.35 550

11.65 1,000
April 8

11.60 1,100
13.10 1,600
16.13 3,500
16.31 3,670

Hour

12

6
N
6

12

6
N
6

12

6
N
6

teu£ Discharge

16.30 3,660
April 9

16.08 3,580
15.70 3,200
15.28 2,900
15.40 2,980

April 10
15.70 3,200
15.78 3,260
15.32 2,920
15.60 3,120

April 11
15.68 3,180
15.40 2,980
14.95 2,680

Hour

12

N
12

6
N
6

12

N
12

N
12

iSt D^c^ge

14.61 2,450
April 12

14.10 2,140
13.62 1,860

April 13
13.32 1,710
12.93 1,530
12.30 1,300
12.20 1,270

April 14
12.50 1,360
12.48 1,350

April 15
12.19 1,270
11.46 1,100

Hour

N
12

N
12

N
12

N
12

N
12

hetett Discharge

April 16
10.78 970
9.98 837

April 17
9.05 688
8.30 582

April 18
7.48 467
6.85 379

April 19
6.18 289
5.70 230

April 20
5.30 188
5.00 160
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Wild Rice River near Abercrombie, N. Dak.

Location. --Lat 46°28'35", long 96°47'15", inNE^Wjsec. 25, T. 135 N., R. 49 W., on left bank 
160 ft upstream from rubble masonry dam, 3-j miles northwest of Abercrombie, and 8 miles 
downstream from Antelope Creek. Datum of gage is 907. 94 ft above mean sea level, datum of 
1929. '

Drainage area. --2, 170 sq mi, approximately.
Gage-height record. --Two or more daily staff-gage readings Apr. 1 to May 30. Graph drawn 

Apr. 5 to May 11. No record during March except for one gage reading on Mar. 20.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1-31, Apr. 7-13.
Maxima. --March-May 1952: Discharge, 5,400 cfs 8:30 a.m. Apr. 12 (gage height, 20.62 ft, back 

water from ice) .
1932 to February 1952: Discharge, 5, 500 cfs Apr. 2, 1943 (gage height, 21.02ft, from flood- 

mark) .
Flood in spring of 1897 reached a stage of 26. 9 ft, from floodmark pointed out by local resident.

Remarks. --Some regulation by Fish and Wildlife Service wildfowl refuges, of which Lake Tewauken 
is the largest.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0.5

April

3.6
4.6
4.9
4.9
6.6

28
600

2,450
3,750
4,700

May

964
824
712
626
568
513
446
392
365
316

Day

11
12
13
14
15
16
17
18
19
20

March

0.5

.4

April

5,100
5,350
5,300
5,140
4,920
4,580
4,060
3,470
2,980
2,540

May

295
274
262
242
219
198
174
161
138
123

Day

21
22
23
24
2fi
26
27
28
29
30
31

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

March
>i

0.4

.5

.5

.6

.6

.8
1.0

0.50
30.7

0.00027

April

2,210
1,950
1,770
1,640
1,550
1,460
1,380
1,300
1,210
1,100

2,352
140,000

1.21

May
108
100

89
86
82
79
72
62
58
54
51

279
17,160

0.15

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
N

heifht Discharge

April 6
1.62 15
2.20 69

April 7
2.50 150
3.03 350
6.74 1,000

11.50 1,800
April 8

13.40 2,100
14.80 2,450
15.78 2,750
16.60 3,050

April 9
17.43 3,400
18.20 3,800
18.88 4,100
19.30 4,400

April 10
19.63 4,600
19.80 4,700
20.00 4,900
20.25 5,000

April 11
20.38 5,100
20.22 5,000

Hour

6
12

6
8:30

N
6

12

N
12

N
12

N
12

N
12

N
12

N
12

height DischarSe

20.41 5,100
20.54 5,300

April 12
20.59 5,350
20.62 5,400
20.59 5,350
20.55 5,350
20.52 5,350

April 13
20.39 5,300
20.13 5,200

April 14
19.91 5,150
19.74 5,040

April 15
19.55 4,930
19.34 4,800

April 16
19.00 4,600
18.52 4,340

April 17
18.02 4,060
17.42 3,760

April 18
16.80 3,460
16.24 3,210

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N

Slht Discharge

April 19
15.68 2,980
15.01 2,730

April 20
14.37 2,530
13.75 2,360

April 21
13.12 2,210
12.54 2,070

April 22
11.98 1,940
11.50 1,840

April 23
11.15 1,770
10.79 1,690

April 24
10.53 1,640
10.28 1,590

April 25
10. OS 1,550
9.80 1,500

April 26
9.52 1,450
9.34 1,420

April 27
9.12 1,380

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

heljte Disuse

8.92 1,340
April 28

8.70 1,300
8.51 1,270

April 29
8.15 1,210
7.85 1,160

April 30
7.50 1,100
7.05 1,030

May 1
6.65 964
6.22 898

May 2
5.72 823
5.24 751

May 3
5.00 716
4.62 664

May 4
4.26 621
4.00 596

May 5
3.75 569
3.54 537
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Red River of the North Main Stem 

Red River of the North at Fargo, N. Dak.

Location. --Lat 46°52'10", long 96°47'00", in NE* sec. 7, T. 139 N., R. 48 W., on left bank just 
upstream from Island Park Dam in Fargo, 10 miles upstream from Sheyenne River, and at mile 
452.1. Datum of gage is 870.00 ft above mean sea level (Fargo city datum).

Drainage area. --6, 800 sq mi, approximately.
Gage-height record. --Once-daily staff-gage readings Mar. 1-31 and two or more each day there 

after. Gage heights from graph based on all available readings Apr. 1-30.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Loop rating 

used Apr. 8-27.
Maxima. --March-May 1952; Discharge, 16, 300 cfs Apr. 15, 16; gage height, 28. 79 ft 10 a. m. to 

4 p. m. Apr. 16.
1901 to February 1952: Discharge, 17,000 cfs Apr. 7, 1943 (gage height, 28.40 ft). 
Maximum stage known, 40.1 ft Apr. 7, 1897, U. S. Weather Bureau gage, datum of which is 

863. 5 ft above mean sea level, adjustment of 1912.
Remarks. --Some regulation by several powerplants and many controlled lakes and ponds, of which 

Lake Traverse (the largest) has 137,000 acre-ft capacity available for flood control.

Mean discharge. In cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
518
518
528
518
518
506
506
518
518
518

April

740
822
871
927
955

1,170
1,780
3,660
4,910
5,980

May
3,070
2,950
2,770
2,700
2,550
2,460
2,360
2,280
2,200
2,180

Day
11
12
13
14
15
16
17
18
19
20

March

506
518
518
523
523
506
518
506
528
534

April

8,030
10,900
13,000
15,200
16,200
16,200
15,900
15,000
13,700
12,400

May

2,120
2,090
2,080
2,060
2,040
2,020
2,020
2,000
1,980
1,970

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
551
551
540
540
506
528
574
585
597
609
609

533
32,800

0.09

April
11,200
9,940
8,520
6,860
5,380
4,440
3,730
3,120
3,060
3,100

7,256
431,800

1.17

May
1,950
1,940
1,940
1,910
1,880
1,860
1,880
1,850
1,830
1,830
1,840

2,149
132,100

0.36

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

Hour

6
N
6

12

6
N
6

12

N
12

N
12

N
12

£i*t Discharge

April 6
9.48 1,050
9.59 1,130
9.87 1,350
9.95 1,410

April 7
10.04 1,480
10.27 1,680
10.60 1,990
11.10 2,510

April 8
12.52 3,780
14.21 4,550

April 9
15.48 4,870
16.68 5,340

April 10
17.82 5,920
19.06 6,750

Hour

N
12

N
12

N
12

N
12

N
12

6
N
6

12

heiht Discharge

April 11
20.56 7,930
22.46 9,500

April 12
24.10 11,000
25.22 12,000

April 13
26.20 13,000
27.02 14,200

April 14
27.70 15,300
28.22 16,000

April 15
28.55 16,300
28.72 16,300

April 16
28.77 16,300
28.79 16,300
28.78 16,200
28.73 16,100

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N

ESS* Discharge

April 17
28.65 16,000
28.51 15,600

April 18
28.24 15,000
27.88 14,400

April 19
27.49 13,700
26.99 13,000

April 20
26.53 12,400
26.02 11,900

April 21
25.44 11,200
24.80 10,600

April 22
24.13 9,950
23.40 9,270

April 23
22.58 8,550

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

heffht Discharge

21.60 7,720
April 24

20.48 6,840
19.26 6,030

April 25
17.98 5,350
16.66 4,800

April 26
15.38 4,410
14.07 4,120

April 27
12.87 3,730
12.08 3,330

April 28
11.62 3,080
11.55 3,000

April 29
11.62 3,080
11.64 3,100
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Sheyenne River basin 

Sheyenrie River at West Fargo, N. Dak.

Location. --Lat 46°53'20", long 96°54'55", in sec. 31, T. HON., R. 49 W., on left bank 80 ft 
downstream from highway bridge, 1 mile north of West Fargo, 3 miles upstream from Maple 
River, and at mile 24. 5. Datum of gage is 877.19 ft above mean sea level, datum of 1929.

Drainage area. --9, 270 sq mi, approximately (includes 3, 940 sq mi in closed Devils Lake basin).
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1-18, 22-25, backwater from Maple River Apr. 5-23.
Maxima. March-May 1952: Discharge, 2,510 cfs 6 p.m. Apr. 12; gage height, 20.50 ft 10 p.m. 

Apr. 9.
1902-7, 1919, 1929 to February 1952: Discharge, 2, 810 cfs May 22, 1950; gage height, 

20. 61 ft May 11, 1950 (backwater from Maple River) .
Remarks. --Flow regulated by Lake Ashtabula above Baldhill Dam (capacity, 70, 700 acre-ft to 

normal full pool) beginning August 1949.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

65
65
60
60
60
60
60
65
65
65

April

95
91
94
95

137
735

1,580
2,000
2,140
2,270

May

202
188
178
166
156
149
140
132
130
132

Day

11
12
13
14
15
16
17
18
19
20

March

70
70
70
70
70
70
70
75
76
73

April

2,390
2,500
2,440
2,250
2,040
1,760
1,270

800
610
542

May

136
133
128
126
121
116
109
107
105
105

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches (excludes Devils Lake drainage area) .............

March

73
70
70
65
65
70
70
68
70
72
76

68.0
4,180
0.01

April

498
476
401
330
312
290
270
248
234
217

970
57,750

0.20

May

105
105
106
102
101

98
96
98

100
100

99

125
7,670
0.03
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Maple River at Maple ton, N. Dak.

Location. --Lat 46°53'20", long 97°03'20", inNEiNEjsec. 1, T. 139 N., R. 51 W., near center
of downstream side of highway bridge in Mapleton, 10. 5 miles upstream from mouth. Datum of
gage is 886.67 ft above mean sea level, datum of 1929. 

Drainage area. --1,480 sq mi, approximately. 
Gage-height record.--Wire-weight gage read once daily except Apr. 2-12, 14, 15, 17, 21, 23, 24

when two or more daily readings were made, and Mar. 9, 16, 23, 30, Apr. 27, May 11, 19, 25
when no readings were obtained. Gage heights for the period Apr. 1-23 obtained from graph
based on gage readings. 

Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by
ice Mar. 1 to Apr. 8. 

Maxima.--March-May 1952; Discharge, 3, 850 cfs 6 a. m. Apr. 6; gage height, 18. 91 ft 3 a.m.
Apr. 6 (backwater from ice).

1944 to February 1952: Discharge, 3, 810 cfs Apr. 14, 1947 (gage height, 18. 04 ft). 
Remarks.  No regulation or diversion.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

0.1

April
1
2

30
540

2,100
3,700
3,350
3,200
2,800
2,350

May
58
55
51
47
40
35
33
31
27
25

Day

11
12
13
14
15
16
17
18
19
20

March April

2,090
1,760
1,270

802
545
416
322
254
238
213

May
25
27
26
24
22
22
22
22
20
18

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0.1

.5

.5
1
1
1
1

0.24
15

0.0002

April

198
209
170
124
110

93
85
77
68
60

906
53,900

0.68

May

17
17
17
17
16
16
15
14
13
13
13

25.7
1,580
0.02

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

Hour

6
N
6

12

8
4

12

6
N
6

12

3
6
N
6

12

Gage 
height Discharge

April 3
7.72
7.71
7.96
9.46

2
2
5

240
April 4

11.23
11.91
14.00

480
560
920

April 5
16.25
17.08
17.96
18.83

1,600
2,000
2,600
3,500

April 6
18.91
18.90
18.78
18.68
18.58

3,750
3,850
3,750
3,650
3,550

Hour

N
12

N
12

8
4

12

6
N
6

12

8
4

12

Gage 
height Discharge

April 7
18.36
18.20

3,300
3,250

April 8
17.89
17.52

3,200
3,050

April 9
16.86
17.01
17.01

2,700
2,790
2,790

April 10
16.03
16.09
16.28
16.20

2,240
2,260
2,360
2,320

April 11
15.78
15.61
15.42

2,110
2,030
1,940

Hour

8
4

12

N
12

8
4

12

8
4

12

N
12

N

Gage 
height Discharge

April 12
15.16
14.83
14.38

1,830
1,700
1,540

April 13
13.48
12.45

1,270
1,010

April 14
11.80
11.00
10.48

868
716
633

April 15
10.06
9.69
9.38

569
514
469

April 16
8.98
8.64

413
367

April 17
8.38 319

Hour

12

8
4

12

N
12

N
12

N
12

N
12

N
12

Gage 
height

8.23

Discharge

282
April 18

8.12
8.10
8.09

252
247
244

April 19
8.08
8.02

241
225

April 20
7.98
7.94

213
202

April 21
7.91
7.95

194
205

April 22
7.99
7.93

216
199

April 23
7.82
7.73

169
144
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Rush River at Amenia, N. Dak.

Location. --Lat 47°00'40", long 97°13'10", on line between sees. 23 and 24, T. 141 N., R. 52 W., 
near center of span on upstream side of bridge on State Route 18, 0. 4 mile north of Amenia. 
Datum of gage is about 943 ft above mean sea level, datum of 1929 (from railroad profile) .

Drainage area. --107 sq mi.
Gage-height record. --Wire-weight gage read twice daily. Graph drawn Apr. 1-15.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Apr. 1-9. No flow Mar. 1-31.
Maxima. --March-May 1952: Discharge, 600 cfs 12 noon Apr. 1 (gage height, 9.7ft, from flood- 

mark, backwater from ice).
July 1946 to February 1952: Discharge, 1, 230 cfs Apr. 14, 1947; gage height, 10.96ft 

Mar. 27, 1950 (backwater from ice) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
6
9

10

March April

250
440
180
140
120
130
220
200
150

74

May

4.0
3.5
3.4
2.9
2.5
2.3
2.3
2.3
2.1
2.0

Day

11
12
13
14
15
16
17
18
19
20

March April

54
41
32
26
25
22
22
22
19
17

May

1.9
1.8
1.6
1.5
1.4
1.4
1.3
1.2
1.1
1.1

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

0

April
18
18
14
11
8.8
7.6
6.7
5.4
4.8
4.4

76.1
4,530
0.79

May
1.1
1.0
1.0

.9

.8

.9
1.0
1.1
1.0

.9

.7

1.68
103

0.02
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Buffalo River basin 

Buffalo River near Hawley, Minn.

Location. --Lat 46°51'15". long 96°19'20", inNW^Wjsec. 13, T. 139 N., R. 45 W., near center
of span on upstream side of bridge on State Aid road 1, 1.7 miles south of Hawley. 

Drainage area. --322 sq mi. 
Gage-height record. --Graph drawn on basis of once- or twice-daily chain-gage readings Mar. 30

to Apr. 9, Apr. 15 to May 4. No gage-height record Mar. 1-29. Once-daily readings for all
other periods.

Discharge record.  Stage-discharge relation defined by current-meter measurements. 
Maxima. --March-May 1952: Discharge, 880 cfs 6 p. m. Apr. 8 (gage height, 9. 10 ft).

1945 to February 1952: Discharge observed, 878 cfs Apr. 13, 14, 1947; gage height observed,
9.44 ft Mar. 16, 18, 1945. 

Remarks. --Flow not affected by storage or diversion.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

23

April

89
133
210
281
268
302
459
832
707
710

May

156
147
136
125
122
114
107
103

96
83

Day
11
12
13
14
15
16
17
18
19
20

March

23

April

721
694
637
652
632
578
548
527
501
455

May
78
73
68
62
58
54
50
49
47
45

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

23

42
64

0.09

April

423
391
354
312
286
265
233
208
181
170

425
25,310

1.47

May

44
43
42
41
41
40
49
57
54
53
50

73.8
4,540
0.26

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

Hour

N
12

N
12

N
12

6
N

Gage 
height Discharge

March 30
3.70
3.87

Mar
4.06
4.24

42
52

ch 31
64
77

April 1
4.40
4.57

88
102

April 2
4.71
4.94

113
133

Hour

6
12

6
N
6

12

6
N
6

12

Gage 
height

5.17
5.29

Discharge

153
165

April 3
5.41
5.63
6.01
6.23

177
200
244
273

April 4
6.33
6.34
6.27
6.19

287
289
279
268

Hour

6
N
6

12

6
N
6

12

6
N

Gage 
height Discharge

April 5
6.16
6.14
6.20
6.32

264
261
269
286

April 6
6.42
6.49
6.46
6.45

300
310
305
304

April 7
6.53
7.13

316
411

Hour

6
12

6
N
6

12

6
N
6

12

Gage
height
8.03
8.62

1952

Discharge

587
738

April 8
8.91
9.08
9.10
8.72

822
874
880
766

April 9
8.57
8.48
8.42
8.40

724
700
683
678
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South Branch Buffalo River at Sab in, Minn.

Location. --Lat 46°46'20". long 96°37'40", inSW^SWisec. 9, T. 138 N., R. 47 W., on down 
stream side of highway bridge near center of span, a quarter of a mile downstream from Whiskey 
Creek, and 1 mile east of Sabin. Altitude of gage is 890 ft (from topographic map).

Drainage area. --522 sq mi.
Gage-height record.  Graph drawn on basis of twice-daily chain-gage readings Apr. 2-13. Once- 

or twice-daily readings for all other periods except Mar. 2, 3, 5-7, 22 when no readings were 
made.

Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 
ice Mar. 1 to Apr. 7. Backwater from debris Apr. 26 to May 31.

Maxima. --March-May 1952: Discharge, 3, 400 cfs 8 p. m. Apr. 8 (gage height, 15. 37 ft).
1945 to February 1952: Discharge, 1,640 cfs Apr. 6, 1951 (gage height, 13.39 ft); gage heigh1, 

observed. 14. 69 ft Mar. 18, 1945 (site and datum then in use) .
Remarks. --Flow not affected by regulation or diversion.

Mean discharge, in cubic feet per second. 1952

Day

1
2
3
4
5
6
7
8
9

10

March

1.2
1.1
1.1
1.1
1.1
1.2
1.2
1.2
1.2
1.2

April

3.5
5
8

14
80

250
1,300
3,140
2,760
1,910

May

57
48
43
35
28
23 >-)

14
12
12

Day

11
12
13
14
15
16
17
18
19
20

March
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.4
1.4
1.5

April
1,480
1,170

938
736
620
544
463
375
304
253

May
12
11
9.4
8.3
7.3
7.0
6.4
6.7
6.0
6.0

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
1.5
1.5
1.6
1.6
1.8
2.0
2.0
2.0
2.2
2.5
3.0

1.51
93

0.003

April
225
200
190
180
163
147
126
108

92
76

595
35,430

1.27

May
6.0
5.1
4.3
4.5
4.5
4.9
8.4
7.8
6.8
9.6

10

14.3
879

0.03

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

Gage 
height Discharge

April 2
5.97
6.29
7.04
7.57

April 3
7.87
7.81
7.67
7.60

April 4
7.53
7.44
7.38

Hour

12

6
N
6

12

6
N
6

12

6
N

Gage 
height
7.36

Discharge

April 5
7.37
7.49
7.95
9.47

April 6
11.81
12.56
12.97
13.04

April 7 -
13.09
13.20

Hour

6
12

6
N
6
8

12

6
N
6

12

Gage 
height
13.97
14.61

Discharge

2,100
2,670

April 8
14.97
15.17
15.33
15.37
15.29

3,000
3,200
3,360
3,400
3,320

April 9
14.96
14.67
14.44
14.25

2,990
2,720
2,520
2,340

Hour

6
N
6

12

N
12

N
12

N
12

Gage 
height

1952

Discharge

April 10
14.02
13.73
13.37
13.28

2,140
1,900
1,630
1,570

April 11
13.17
12.98

1,490
1,360

April 12
12.60
12.38

1,140
1,030

April 13
12.19
11.85

946
830
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Buffalo River near Dilworth, Minn.

Location. --Lat 46°57'40", long 96°39'40", in SW^E? sec. 6, T. 140 N., R. 47 W., on left bank 
4| miles southeast of Kragnes, 6 miles north of U. S. Highway 10, 65 miles northeast of Oil- 
worth, and 9 miles downstream from South Branch. Altitude of gage is 870 ft (from topographic 
map).

Drainage area. --1,040 sq mi, approximately.
Gage-height record.  Water-stage recorder graph except for period Mar. 1 to 4 p. m. Mar. 28 

when well was frozen.
Discharge record. Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1 to Apr. 6. Backwater from debris May 18-31.
Maxima. March-May 1952: Discharge, 4, 310 cfs 1 p. m. Apr. 10 (gage height, 21.24ft).

1931 to February 1952: Discharge, 4,530 cfs Apr. 2, 1943 (gage height, 22.60 ft, from 
floodmark).

Remarks. --Flow not affected by storage or diversion.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

26

28

April

40
50
90

150
350
800

1,280
1,860
3,610
4,220

May

307
271
240
218
199
182
168
154
142
131

Day

11
12
13
14
15
16
17
18
19
20

March

28

30

April

3,630
3,020
2,560
2,200
1,890
1,650
1,480
1,350
1,210
1,070

May

122
115
110
104

96
90
84
80
77
75

Day

21
22
23
24
25
26
27
28
29
30
31

March

28

1 n
J *

30
30
31
34

28.8

0.03

April

950
842
745
664
600
541
488
437
390
348

1,284
76,390

1.38

May

73
71
68
65
61
59
61
70
74
81
76

120
7,390
0.13

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

heflht Discharge

March 31
6.02
6.08
6.28
6.56

April 1
6.82
7.17
7.64
7.88

April 2
8.12
8.50
8.98
9.40

April 3
9.63
9.81
9.84
9.93

April 4
10.02
10.02
10.01
10.02

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
3
6

Gage 
height Discharge

April 5
10.11
10.15
10.35
10.54

April 6
10.79
11.00
11.79
12.98

790
904

1,090
April 7

13.53
14.02
14.49
14.83

1,190
1,280
1,370
1,450

April 8
15.22
15.88
17.17
18.57

1,540
1,710
2,110
2,720

April 9
19.43
20.14
20.75
21.01

3,160
3,580
3,960
4,150

Hour

12

6
N
1
6

12

6
N
6

12

N
12

N
12

N
12

N
12

Gage 
height
21.16

Discharge

4,250
April 10

21.18
21.22
21.24
21.06
20.76

4,270
4,290
4,310
4,180
3,970

April 11
20.51
20.24
19.93
19.64

3,810
3,640
3,460
3,280

April 12
19.14
18.68

3,010
2,780

April 13
18.24
17.80

2,560
2,360

April 14
17.39
16.95

2,200
2,030

April 15
16.48
16.05

1,880
1,750

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 16
15.66
15.30

1,650
1,560

April 17
14.97
14.68

1,480
1,420

April 18
14.37
14.03

1,350
1,280

April 19
13.67
13.29

1,210
1,140

April 20
12.87
12.48

1,070
1,010

April 21
12.09
11.73

948
894

April 22
11.37
11.01

842
791

April 23
10.67
10.36

744
702
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Wild Rice River basin 

Wild Rice River at Hendrum, Minn.

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

Drainage area. 1, 600 sq mi, approximately.
Gage-height record.  Graph drawn on basis of twice-daily wire-weight gage readings Mar. 31 to 

Apr. 2, Apr. 6-9, 11, 12, 18-30, May 17-19. Average of twice-daily readings used for re 
mainder of period.

Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. March-May 1952; Discharge, 2,860 cfs 1 p.m. Apr. 11 (gage height, 21.49 ft, back 

water from Red River of the North, from graph based on gage readings). 
1944 to February 1952: Daily discharge, 4, 200 cfs Apr. 15, 16, 1947.

Remarks.  Flow affected by backwater during high stages on Red River of the North.

Mean discharge, in cubic feet ler second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

78
78
78
78
76
76
74
74
74
74

April

200
300
350
480
700

1,000
1,300
1,600
1,750
2,700

May

744
703
670
636
597
587
544
527
496
467

Day

11
12
13
14
15
16
17
18
19
20

March

74
76
76
76
78
79
80
80
80
82

April

2,850
2,800
2,500
2,000
1,600
1,280
1,000

880
865
895

May

451
428
402
382
361
339
317
221

62
34

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

82
84
84
86
86
88
88
88
88
90

100

80.8

0.06

April

1,010
1,100
1,130
1,140
1,140
1,100
1,000

910
830
770

1,239
73,750

0.86

May

29
24
20
19
18
18
17
17
17
16
16

296
18,210

0.21
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Red River of the North Main Stem 

Red River of the North at Halstad, Minn.

Location. --Lat 47°21'. long 96°51', on line between sees. 24 and 25, T. 145 N., R. 49 W., on 
downstream side of highway bridge half a mile west of Halstad, 2^ miles downstream from Wild 
Rice River, and at mile 375. 2. Datum of gage is 826. 65 ft above mean sea level, datum of 1929.

Drainage area. --21, 800 sq mi, approximately (includes 3, 940 sq mi in closed Devils Lake basin) .
Gage-height record. --Graph drawn on basis of one or more daily wire-weight gage readings Apr. 1 

to May 31.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Loop rat 

ing curve used for stages above 15. 0 ft. Stage-discharge relation affected by ice Apr. 1-12.
Maxima. --April-May 1952: Discharge, 20, 700 cfs 6:30 p.m. Apr. 18 (gage height, 29.78ft).

1936-37, 1942 to March 1952: Discharge, 24, 500 cfs Apr. 16, 1947; gage height, 34.00ft 
Apr. 17, 1947.

Remarks. --Some regulation by many controlled lakes and reservoirs on tributaries.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March April

1,000
1,600
2,500
2,800
3,100
3,800
5,600
9,000

13,000
15,500

May

4,700
4,480
4,330
4,180
3,970
3,760
3,610
3,460
3,340
3,190

Day

11
12
13
14
15
16
17
18
19
20

March April

16,400
17,800
18,800
19,500
20,000
20,400
20,600
20,600
20,200
19,900

May

3,080
3,100
2,960
2,850
2,810
2,750
2,700
2,600
2,440
2,330

Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

19,400
18,700
17,800
16,500
15,000
13,300
11,200
8,830
6,810
5,310

12,830

0.66

May

2,290
2,270
2,250
2,220
2,210
2,200
2,170
2,150
2,120
2,100
2,100

2,926

0.15

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N

tSt Discharge

April 6
13.33 3,700
14.35 4,300

April 7
16.30 5,600
18.45 7,100

April 8
20.40 9,000
22.30 11,000

April 9
24.10 13,000
25.47 15,000

April 10
25.75 15,500
25.70 16,000

April 11
25.82 16,200
26.24 17,000

April 12
26.70 17,800
27.17 18,400

April 13
27.55 18,800

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

height Discharge

27.90 19,200
April 14

28.23 19,500
28.55 19,800

April 15
28.82 20,000
29.05 20,300

April 16
29.23 20,400
29.40 20,500

April 17
29.52 20,600
29.65 20,600

April 18
29.74 20,600
29.77 20,300

April 19
29.76 20,200
29.73 20,000

April 20
29.62 19,900
29.40 19,700

Hour

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N

htilht Dischar*e

April 21
29.15 19,400
28.85 19,100

April 22
28.50 18,700
28.05 18,300

April 23
27.50 17,800
26.95 17,200

April 24
26.23 16,500
25.47 15,800

April 25
24.75 15,000
24.00 14,300

April 26
23.00 13,300
21.90 12,300

April 27
20.70 11,200
19.35 10,000

April 28
17.80 8,800

Hour

12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

heffht Discharge

16.35 7,720
April 29

15.00 6,800
13.65 5,920

April 30
12.60 5,240
12.00 4,850

May 1
11.75 4,690
11.55 4,560

May 2
11.43 4,480
11.33 4,410

May 3
11.20 4,330
11.07 4,250

May 4
10.98 4,190
10.82 4,080

May 5
10.64 3,970
10.48 3,860

Supplemental record.  Apr. 18, 6:30 p.m., 29.78 ft, 20,700 ofa.
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Goose River basin 

Goose River at Hillsboro, N. Dak.

Location. --Lat 47°24', long 97°03', in NWj sec. 5, T. 145 N., R. SOW., on left bank 50 ft up 
stream from Foogman Dam in Hillsboro, and 22 miles upstream from mouth.

Drainage area. --1, 220 sq mi, approximately.
Gage-height record. --Water-stage recorder graph except Mar. 1 to Apr. 2jwhen there was no 

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

ice Mar. 1 to Apr. 6.
Maxima. March-May 1952; Discharge, 1, 300 cfs 12 noon Apr. 4 (gage height, 3.33ft, backwater 

from ice).
1931 to February 1952: Discharge, 9,420 cfs Apr. 19, 1950; gage height, 14. 94 ft Apr. 19, 

1950.
Remarks.  No diversions. Minor regulation at low stage by several small dams.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

1.5

April

400
500
820

1,200
1,100

820
729
656
447
371

May

31
£7
26
24
26
18
16
15
14
13

Day

11
12
13
14
IS
16
17
18
19
20

March

2

3

Monthly mean discharge, in cubic feet per secc 
Runoff, in acre -feet

April

345
350
297
256
212
185
166
149
119
106

May
9.4
8.6
7.1
7.8
7.8
7.1
7.8
7.8
7.8
7.8

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1 '
5

10
20
50

100
200

14.2 
873

0.01

April
96
82
72
70
63
54
52
46
42
34

328 
19,520

0.30

May
7.1
6.4
6.4
5.8
5.2
5.2
4.6
4.6
4.6
4.6
4.1

11.2 
689

0.01

Marsh River basin 

Marsh River near Shelly, Minn.

Location. --Lat 47°24'45", long 96O45'50", in NEjNW? sec. 3, T. 145 N., R. 48 W., near center
of span on downstream-truss of bridge, 3-3/4 miles southeast of Shelly, and 10 miles upstream
from mouth.

Drainage area. --151 sq mi. 
Gage-height record. --Graph drawn on basis of once- or twice-daily chain-gage readings except

Mar. 2-4, 9, 11, 14, 23, 27, Apr, 15, 18, May 7, 9, 11, 12, 15, 25jwhen no readings were
made. Gage readings used remainder of period.

Discharge record. --Stage-discharge relation defined by current-meter measurements. 
Maxima. March-May 1952: Discharge, 760 cfs 7 p.m. Apr. 10 (gage height, 6.62 ft, from graph

based on gage readings).
1944 to February 1952: Discharge, 4,660 cfs May 11, 1950 (gage height, 18.96 ft, from

floodmark). 
Remarks. --Flow not affected by storage or diversion.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

10
10
10
10
10
10
9.0
9.0

10
10

April

100
120
180
210
240
260
280
400
500
742

May

151
144
132
115
102

87
81
75
66
58

Day

11
12
13
14
15
16
17
IS
19
20

March

10
11
11
12
12
13
13
13
14
14

April

733
635
463
458
494
530
626
654
683
666

May
54
49
45
41
38
34
31
96

231
246

Day

21
22
23
24
25
26
27
28
29
30
31

March
15
16
17
17
17
17
17
17
20
34
50

14.8
908

0.11

April
628
442
274
237
225
216
199

. 191
175
161

391
23,250

2.89

May
232
224
210
203
190
178
166
152
148
148
154

125
7,700
0.96
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Sand Hill River basin 

Sand Hill River at Climax, Minn.

Location.  Lat 47°36'10". long 96°47'40", in SE^Ej sec. 29, T, 148 N., R. 48 W., near center
of span on upstream side of highway bridge, 1 mile southeast of Climax, and 4 miles upstream
from mouth.

Drainage area. --405 sq mi.
Gage-height record. --Chain gage read once daily.
Discharge record. --Stage-discharge relation defined by current-meter measurements. 
Maxima.--March-May 1952: Discharge observed, 544 cfs 11:25 a. m. Apr. 12 (gage height, 9.52ft,

backwater from ice) .
1943 to February 1952: Discharge, 3, 040 cfs Apr. 22, 1950 (gage height, 16. 31 ft, from

floodmark). 
Remarks. --Flow not affected by storage or diversions.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March L April

56
62
67
80

100
130
170
200
290
380

May

98
89
87
82
71
65
60
56
51
50

Day

11
12
13
14
15
16
17
18
19
20

March April

490
538
510
475
441
353
260
233
207
197

May
50
47
46
42
41
40
37
36
35
34

Day

21
22
23
24
25
26
27
28
29
30
31

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

March April

195
176
159
152
138
129
128
121
116
104

222
13,200

0.61

May

34
33
31
30
30
30
30
30
30
28
27

46.7
2,880
0.13

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

height Discharge

April 6
6.19
6.24
6.33
6.48

April 7
6.66
6.93
7.40
7.98

April 8
8.50

Hour

N
6

12

N
12

N
12

N
12

Gage 
height

8.63
8.38
8.08

Discharge

April 9
7.75
7.98

April 10
8.20
8.26

April 11
8.33
8.80

flour

6
N
6

12

N
12

N
12

Gage 
height Discharge

April 12
9.12
9.52
9.24
8.90

April 13
8.12
7.64

April 14
7.29
6.93

Hour

N
12

6
N
6

12

N
12

he^lht Discharge

April 15
6.64
6.44

April 16
6.28
5.73
5.35
5.06

April 17
4.73
4.60

Supplemental record. Apr. 12, 11:25 a.m., 9.52 ft, 544 cfs.
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Red Lake River basin 

Red Lake River at Crookston, Minn.

Location. --Lat 47°47', long 96°36', in sec. 30, T. 150 N., R. 46 W., on right bank at downstream 
side of highway bridge in Crookston, 0. 3 mile downstream from Interstate Power Co. dam, and 
1. 5 miles downstream from bridge on U. S. Highway 75. Datum of gage is 832. 72 ft above mean 
sea level, datum of 1929.

Drainage area. --5, 280 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1-28.
Maxima. --March-May 1952; Discharge, 6, 320 cfs 8 p. m. Apr. 11 (gage height, 12.65ft). 

1901 to February 1952: Discharge, 27,400 cfs May 7, 1950 (gage height, 25.70 ft) .
Remarks. --No diversions. Diurnal fluctuation caused by powerplants upstream.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

1,180
1,160
1,140
1,120
1,160
1,140
1,140
1,150
1,160
1,170

April

2,010
2,270
2,220
2,050
2,100
2,210
2,480
3,320
3,950
4,240

May

2,560
2,410
2,400
2,330
2,230
2,120
1,880
1,800
1,700
1,610

Day

11
12
13
14
15
16
17
18
19
20

March

1,180
1,170
1,160
1,150
1,130
1,130
1,190
1,170
1,160
1,140

April

4,500
4,620
4,120
4,090
4,170
4,200
4,170
3,820
3,520
3,270

May

1,640
1,790
1,840
1,850
1,880
2,030
2,000
2,030
2,010
2,020

Day

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

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

March

1,160
1,180
1,220
1,160
1,070
1,100
1,170
1,200
1,240
1,340
1,580

1,178
72,440

0.26

April

3,200
3,240
3,290
3,110
2,900
2,900
2,980
2,720
2,800
2,610

192,600
0.68

May

2,030
1,870
1,860
1,790
1,870
1,820
1,810
1,770
1,800
1,710
1,730

1,942
119,400

0.42

Red River of the North Main Stem

Red River of the North at Grand Forks, N. Dak.

Location. --La 
500 ft below da

it 470 56'26", long 97°02'47", inSEjNEisec. 33, T. 152 N., R. SOW., on left bank 
500 ft below dam at Riverside Park in Grand Forks, 2 miles downstream from Red Lake River, 
and at mile 296.0. Datum of gage is 778.42 ft above mean sea level, datum of 1929.

Drainage area. --30, 100 sq mi, approximately (includes 3, 940 sq mi in closed Devils Lake basin) .
Gaee-heieht record.  -Watfsr-stafff! recorder uranh

measurements Apr. 11 to May 6. 
Maxima.--March-May 1952: Discharge, 23, 900 cfs Apr. 19, 20; gage height, 33. 60 ft Apr. 21. 

1882 to February 1952: Discharge, about 80,000 cfs Apr. 10, 1897 (gage height, 50.2 ft,
site and datum then in use), from rating curve extended above 54,000 cfs. 

Remarks. --Flow partly regulated by many lakes and reservoirs on tributaries.

Mean discharge, in cxitoic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

1,950
2,000
2,000
1,900
1,850
1,900
1,900
1,900
1,900
1,900

April

3,150
4,050
5,050
5,600
6,300
6,800
7,300
8,300
9,800

13,800

May

10,600
8,700
7,600
7,050
6,780
6,550
6,290
5,900
5,570
5,290

Day

11
12
13
14
15
16
17
18
19
20

March

1,950
1,950
1,950
1,900
1,900
1,900
1,900
1,950
1,950
1,950

April

17,900
20,200
21,400
22,000
22,500
23,000
23,600
23,800
23,900
23,900

May

5,040
4,860
4,840
4,840
4,760
4,710
4,750
4,740
4,680
4,670

Day

21
22
23
24
25
26
27
28
29
30
31

Runoff, in inches (excludes Devils Lake drainage area) .............

March

1,950
2,000
2,000
2,000
1,950
1,950
1,850
1,950
2,050
2,200
2,600

1,968
121,000

0.09

April

23,800
23,700
23,600
23,400
23,000
21,500
20,100
18,400
15,900
13,200

16,630
989,700

0.71

May

4,630
4,560
4,430
4,300
4,230
4,230
4,170
4,110
4,050
4,000
3,930

5,318
327,000

0.23
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Mississippi River Main Stem 

Mississippi River near Royalton, Minn.

Location. --Lat 45°52", long 94°22', in lot 2, sec. 20, T. 39 N., R. 32 W., at plant of Minnesota
Power & Light Co., 5 miles northwest of Royalton, and 5 miles downstream from Swan River. 

Drainage area.  11, 600 sq mi, approximately. 
Gage-height record. --Headwater and tailwater gages read hourly by company employees. Readings

not reported to Geological Survey. 
Discharge record. --Discharge computed by Minnesota Power & Light Co. with periodic check

measurements made by Geological Survey. 
Maxima. --March-May 1952: Daily discharge, 29, 400 cfs Apr. 13.

1924 to February 1952: Daily discharge, 28,000 cfs May 9, 1950. 
Remarks. --Flood flows affected by headwater reservoirs and only slightly affected by reservoirs at

Blanchard and Little Falls.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

3,890
4,000
3,980
4,090
4,030
4,030
4,080
4,070
4,020
3,940

April

4,960
4,690
5,370
5,790
6,830
7,800

10,100
14,500
19,500
20,400

May

14,800
15,200
15,100
14,100
13,800
11,500
10,700
9,880
9,160
8,240

Day

11
12
13
14
15
16
17
18
19
20

March

4,120
4,180
4,230
4,050
4,130
4,150
4,120
4,210
4,250
4,510

April

23,700
28,700
29,400
28,200
27,400
27,300
25,300
23,900
22,200
21,200

May

7,690
8,150
8,240
7,620
7,340
6,570
6,350
6,120
5,360
5,690

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

4,730
4,730
4,220
4,420
4,280
4,380
4,500
4,360
4,300
4,600
4,420

4,226
ocq q

0.42

April

20,500
20,200
18,700
18,500
18,800
19,400
19,000
17,200
15,900
15,300

18,020
1,073
1,73

May

5,330
5,250
4,760
4,710
4,400
4,100
3,980
3,880
3,970
3,820
3,650

7,725
475.0
0.77
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Sauk River basin

Sauk River near St. Cloud, Minn.

Location. --Lat 45°34', long 94°14', in sec. 8, T. 124 N., R. 28 W., on right bank half a mile 
northwest of Waite Park, 3 miles west of St. Cloud, and 5 miles upstream from mouth. Datur 
of gage is 1, 034.95 ft above mean sea level, adjustment of 1912.

Drainage area. --925 sq mi.

-LOUO-1O, 1O69 LU r VUrUtHLy 1£7U6: l^rlaulldl gC, U, W\J ^is» 4-lfl. x Vf M.VVM. ^ & *

Remarks. --Flow partly regulated by powerplants and reservoirs above station.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March

200
198
197
194
192
193
196
196
196
196

April

238
220
290
395
520
750

1,000
1,400
2,040
3,970

May

1,680
1,680
1,540
1,420
1,320
1,230
1,110
1,080
1,020

954

Day

11
12
13
14
15
16
17
18
19
20

March

197
199
200
203
208
212
225
235
250
268

April

4,510
4,800
5,170
5,340
5,380
5,170
4,830
4,410
4,010
3,620

May
910
868
799
652
630
622
609
601
588
626

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

290
312
344
405
360
366
350
320
300
276
255

249
15,340

0.31

April

3,360
3,150
2,960
2,780
2,560
2,370
2,160
1,960
1,830
1,710

2,763
164,400

3.33

May

644
538
178
156
160
190
257
384
348
492
475

766
47,130

0.96

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

Hour

N
12

6
N
6

12

N
12

6
N
6

12

6
N
6

12

3
6
9
N

12

N
12

6
N

12

N
12

Gage 
height Discharge

March 20
3.42
3.39

March 21
3.11
2.89
2.82
2.84

March 22
2.77
2.39

March 23
1.98
1.80
1.75
1.88

March 24
2.17
2.13
2.03
2.01

March 25
2.09
2.45
3.08
3.27
3.42

March 26
3.36
3.37

March 27
2.94
2.48
2.34

March 28
2.27
2.31

Hour

6
N
6

12

N
12

N
6

12

6
N
3
6

12

6
N
4
6

12

6
N
2
6

12

6
N
6

12

Gage 
height Discharge

March 29
2.82
2.80
2.90
3.00

March 30
2.92
2   92

'March 31
2.92
2.91
2.64

April 1
3.19
3.35
3.40
3.19
2.71

April 2
2.61
2.55
2.43
2.46
2.82

April 3
2.90
2.79
2.76
2.93
2.93

April 4
2.90
2.88
3.01
3.30

Hour

6
N
6

12

6
N
4
5
6

12

3
6
9
N
3
6
9

12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3

Gage 
height Discharge

April 5
3.31
3.28
3.39
3.49

April 6
3.44
3.32
3.64
3.43
3.43
3.60

April 7
3.65
3.61
3.52
3.57
3.73
4.05
4.34
4.47

April 8
4.51
4.45
4.50
4.51
4.40
4.36
4.27
4.29
4.24
4.33
4.45
4.43
4.05
4.24
5.13

Hour

4
5
6
7
8
9

10
11
12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

Gage 
height

4.42
4.86
4.67
5.16
4.80
4.66
4.72
4.71
4.75

1952

Discharge

April 9
4.72
4.68
4.59
4.87
4.98
5.27
5.69
5.92

1,690
1,910
2,000
2,270
2,700
2,950

April 10
6.07
6.20
6.36
6.70
7.34
7.47
7.23
7.03

3,120
3,280
3,470
3,910
4,780
4,960
4,620
4,340

April 11
6.93
6.75
6.82
7.21
7.53
7.46
7.32
7.24

4,210
3,980
4,070
4,590
5,040
4,940
4,750
4,640
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Elk River basin 

Elk River near Big Lake, Minn.

Location. Lat 45°20'. long 93°40', in sec. 23, T. 33 N., R. 27 W., on right bank at upstream
side of highway bridge, 4 miles east of Big Lake, and 4 miles downstream from St. Francis
River.

Drainage area.--615 sq mi. 
Gage-height record. Water-stage recorder graph except for period 4 a.m. Apr. 11 to 10 a.m.

Apr. 12, for which graph was drawn on basis of record before and after missing period. 
Discharge record.--Stage-discharge relation defined by current-meter measurements below 3,100

cfs and extended to peak stage; Affected by ice Mar. 1 to Apr. 5.
Maxima .--March-May 1952: Discharge, 5, 330 cfs 11-12 p. m. Apr. 10 (gage height, 10.36ft). 

1911-17, 1931 to February 1952: Discharge, 5,100 cfs May 7, 1912 (gage height, 10 ft),
from rating curve extended above 3, 750 cfs. 

Remarks.--No regulation. No diversions except pumping into Big Lake.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
6
9

10

March
152
151
150
148
148
148
152
158
161
163

April
220
250
275
320
400
629
988

1,570
2,540
4,380

May

696
623
564
514
462
418
393
375
349
327

Day

11
12
13
14
15
16
17
IB
19
20

March
161
158
156
156
154
153
152
154
160
165

April

5,100
4,610
3,900
3,260
2,670
2,260
1,940
1,720
1,540
1,390

May
313
302
284
280
276
269
261
250
247
243

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

168
180
200
188
182
180
178
175
175
183
200

165
10,130

0.31

April

1,290
1,260
1,170
1,090
1,060
1,040

994
927
849
772

1,680
99,990

3.05

May

236
229
225
225
222
218
243
247
243
298
334
328

20,160
0.61

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

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

Gage 
height Discharge

March 31
1.80
1.81
1.82
1.83
1.86
1.89
1.91
1.94

April 1
1.98
2.00
2.02
2.05
2.09
2.14
2.16
2.18

April 2
2.20
2.22
2.23
2.26
2.28
2.25
2.17
2.11

April 3
2.05
1.98
1.96
1.89
1.82
1.78
1.78
1.77

Hour

3
6
8
9
N
2
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

heS Discharge

April 4
1.79
1.79
1.77
1.93
1.83
1.98
1.83
1.83
1.87
1.89

April 5
1.92
1.94
1.96
1.99
2.02 433
2.08 456
2.15 482
2.22 507

April 6
2.25 518
2.25 518
2.24 515
2.35 556
2.56 633
2.86 745
3.13 847
3.25 893

April 7
3.23 885
3.15 855
3.10 836
3.26 897
3.52 998
3.83 1,120
4.05 1,220

Hour

12

3
6
9
N
3
6
9

12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1

Gage 
height

4.21

Discharge

1,290
April 8

4.35
4.48
4.59
4.70
4.90
5.16
5.37
5.60

1,360
1,420
1,470
1,520
1,600
1,730
1,840
1,960

April 9
5.67
5.73
5.78
5.82
5.85
5.88
5.93
5.97
6.01
6.06
6.10
6.17
6.24
6.34
6.47
6.67
6.91
7.16
7.42
7.68
7.89
8.07
8.17
8.25

2,000
2,040
2,070
2,090
2,110
2,130
2,160
2,180
2,210
2,240
2,260
2,300
2,340
2,400
2,480
2,600
2,750
2,910
3,090
3,280
3,420
3,550
3,620
3,680

April 10
8.32 3,720

Hour

2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

3
6
9
N
3
6
9

12

6
N
6

12

Gage 
height

8.37
8.40
8.42
8.46
8.48
8.50
8.52
8.54
8.60
8.70
8.84
9.03
9.24
9.46
9.64
9.82
9.95

10.10
10.21
10.29
10.33
10.36
10.36

Discharge

3,760
3,780
3,790
3,820
3,840
3,850
3,860
3,880
3,920
4,000
4,110
4,260
4,430
4,610
4,750
4,900
5,000
5,120
5,210
5,270
5,300
5,330
5,330

April 11
10.30
10.20
10.13
10.06
10.00
9.93
9.87
9.80

5,280
5,200
5,140
5,090
5,040
4,980
4,940
4,880

April 12
9.66
9.49
9.28
9.04

4,770
4,630
4,460
4,270
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Mississippi River Main Stem 

Mississippi River at Elk River, Minn.

Location.--Lat 45°18', long 93°34', in SE^ sec. 34, T. 33 N., R. 26 W., fourth principal merid 
ian, on left bank in town of Elk River, 50 ft downstream from bridge on State Route 101, 2, 500 ft 
downstream from Elk River, and at mile 884. 6 above the Ohio River. Datum of gage is 847. 92 ft 
above mean sea level, adjustment of 1912.

Drainage area.  14, 500 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. 8.
Maxima.--March-May 1952: Discharge, 49,200 cfs 12 p.m. Apr. 12 (gage height, 14.49 ft).

1915 to February 1952: Discharge, 39, 000 cfs May 10, 1950; gage height, 13. 80 ft Mar. 21, 
1945 (backwater from ice).

Remarks.--Flow slightly regulated, except during extreme floods, by six Government reservoirs 
on headwaters; total usable capacity, 1, 640, 610 acre-ft; total normal operating capacity, 948, 900 
acre-ft.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
5,800
5,900
5,800
5,900
5,700
5,600
5,700
5,800
5,800
5,700

April

6,200
6,400
6,700
7,100
7,800
8,800

11,000
16,000
30,900
37,600

May

21,800
21,000
20,100
18,800
17,800
16,900
15,600
14,500
14,000
10,700

Day

11
12
13
14
15
16
17
18
19
20

March

5,800
5,900
5,900
6,000
6,000
6,000
6,000
6,200
6,000
6,200

April

42,800
47,000
48,800
47,800
45,800
43,700
42,100
39,500
37,100
34,800

May

10,800
10,600
10,300
11,100
10,400
9,790
8,970
8,410
8,190
7,980

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

6,100
6,200
6,200
5,800
5,800
6,000
6,100
6,000
6,100
6,000
5,900

5,932
364.8
0.47

April

32,600
31,800
30,800
29,400
28,400
27,300
25,900
24,900
23,500
22,300

28,160
1,676
2.17

May

7,720
7,540
7,190
7,000
6,360
5,550
6,460
5,940
5,390
6,400
6,700

10,970
674.4
0.87

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

Hour

6
N
6

12

3
6
9
N
3
6
9

12

3
6
9
N
2
3
6
9

12

6
N
1
2
3
4
5
6
7
8
9

10
11
12

Gage 
height Discharge

April 3
6.62
6.67
6.63
6.55

April 4
6.55
6.58
6.52
6.59
6.67
6.87
6.93
6.84

April 5
6.90
6.99
6.90
6.73
6.60
6.22
6.83
7.02
7.07

April 6
7.22
7.39
7.49
7.17
6.70
6.62
6.57
6.65
6.73
6.76
6.72
6.60
6.57
6.62

Hour

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1

Gage
height Discharge

April 7
6.72
6.79
6.84
6.87
6.92
6.96
6.99
7.03
7.07
7.18
7.18
6.94
6.98
7.06
7.14
7.14
7.17
7.39
7.34
7.37
7.40
7.45
7.48
7.41

April 8
7.37
7.34
7.34
7.40
7.41
7.43
7.68
7.17
7.68
8.03
8.60
8.92
8.95

Hour

2
3
4
5
6
7
8
9

10
11
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

Gage 
height

9.51
9.43
9.25
9.32
9.50

12.38
11.80
11.14
10.81
10.80
10.81

Discharge

29,400
29,400
29,400

April 9
10.65
10.85
11.54
11.90

28,600
29,600
33,100
35,000

April 10
12.14
12.32
12.62
13.11

36,200
37,200
38,800
41,500

April 11
13.08
13.33
13.57
13.72

41,400
42,700
44,100
44,900

April 12
13.88
14.04
14.37
14.49

45,800
46,700
48,600
49,200

April 13
14.41
14.38
14.39
14.40

48,800
48,600
48,700
48,700

April 14
14.19
14.11

47,600
47,100

Hour

N
12

N
12

N
12

6
N
6

12

N
12

N
12

3
6
9
N
3
6
9

12

6
N
6

12

N
12

6

Gage 
height

1952

Discharge

April 15
13.87
13.64

45,800
44,500

April 16
13.48
13.37

43,600
43,000

April 17
13.25
13.00

42,300
40,900

April 18
12.89
12.79
12.55
12.45

40,300
39,800
38,500
37,900

April 19
12.33
12.10

37,300
36,000

April 20
11.86
11.62

34,800
33,500

April 21
11.49
11.40
11.38
11.40
11.41
11.44
11.46
11.43

32,800
32,400
32,300
32,400
32,400
32,600
32,700
32,500

April 22
11.32
11.27
11.25
11.21

32,000
31,700
31,600
31,400

April 23
11.08
10.98

30,800
30,200

April 24
10.82 29,500
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Mississippi River at Elk River, Minn. -Continued

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

Hour

N
6

10
12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

6
9
N
6

12

6
N
6

12

N
12

N
12

6
N
6

12

6
N
6

12

6
N
6

height Discharge

10.74 29,100
10.76 29,200
10.84 29,600
10.81 29,400

April 25
10.64 28,600
10.56 28,200
10.56 28,200
10.51 28,000

April 26
10.43 27,600
10.31 27,000
10.35 27,200
10.25 26,700

April 27
10.05 25,800
10.06 25,900
10.05 25,800
9.96 25,400

April 28
9.87 25,000
9.71 24,300

April 29
9.69 24,200
9.67 24,100
9.57 23,700
9.32 22,600
9.25 22,300

April 30
9.20 22,100
9.26 22,400
9.27 22,400
9.20 22,100

May 1
9.15 21,900
9.03 21,400

May 2
8.92 20,900
8.84 20,600

May 3 
8.68 20,000
8.72 20,100
8.68 20,000
8.61 19,700

May 4
8.48 19,200
8.50 19,200
8.19 18,000
8.07 17,600

May 5
8.03 17,400
8.02 17,400
8.25 18,300

Hour

8
12

6
N
6

12

6
N
6

12

6
N
6
9

12

3
6
N
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3 
6
9

12

3
6
9
N
3
6
9

12

6

Gage 
height
8.30
8.22

Discharge

18,400
18,100

May 6
8.02
7.88
7.72
7.60

17 , 400
16,900
16,300
15,800

May 7
7.60
7.58
7.45
7.30

15,800
15,800
15,300
14,800

May 8
7.23
7.24
7.19
7.16
7.27

14,500
14,500
14,400
14,300
14,600

May 9
7.42
7.38
7.15
6.87
6.68
6.29

15,200
15,000
14,200
13,300
12,600
11,300

May 10
5.97
5.87
5.84
5.87
6.05
6.04
6.64
6.63

10,300
10,000
9,890
9,990

10,600
10,500
12,500
12,400

May 11
6.17
5.97
6.10
6.30
6.37 
6.20
5.85
5.57

10,900
10,300
10,700
11,400
11,600 
11,000
9,920
9,060

May 12
5.47
5.81
6.19
6.32
6.36
6.22
6.07
5.97

8,760
9,800

11,000
11,400
11,600
11,100
10,600
10,300

May 13
5.77 9,680

Hour

8
N
6

12

6
N
6

12

6
N
6

12

3
6
N
6

12

6
N
6

12

6
N
6

12

3
6
9
N
3
6
9

12

N
12

N
11
12

7
N

12

6
9
N

Gage 
height
5.75
5.86
6.14
6.23

Discharge

9,620
9,960

10,800
11,100

May 14
6.19
6.18
6.33
6.10

11,000
11,000
11,500
10,700

May 15
6.12
5.95
5.93
6.00

10,800
10,200
10,100
10,400

May 16
6.02
5.95
5.82
5.56
5.42

10,500
10,200
9,830
9,030
9,610

May 17
5.73
5.56
5.31
5.35

9,550
9,030
8,280
8,400

May 18
5.39
5.38
5.38
5.17

8,520
8,490
8,490
7.860

May 19
5.19
5.35
5.39
5.16
5.08
5.25
5.49
5.48

7,920
8,400
8,520
7,830
7,600
8,100
8,820
8.790

May 20 
5.14 7.780
5.07 7.570

May 21
5.06
5.28
5.25

7,540
8,190
8.100

May 22
4.97
5.08
5.00

7,280
7,600
7.370

May 23
4.97
5.03
4.80

7,290
7,460
6,810

Hour

3
6

12

6
N
6

12

10
N
6

12

N
5

12

3
N

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

4
6
N
6

12

Gage 
height
4.79
4.89
5.24

Discharge

6,780
7,060
8,070

May 24
4.91
4.80
4.78
4.70

7,120
6,810
6,750
6,530

May 25
4.67
4.69
4.66
4.34

6,450
6,500
6,420
5,550

May 26
4.27
4.27
4.62

5,370
5,370
6.310

May 27
4.74
4.70
4.58

6,640
6,530
6.200

May 28
4.51
4.52
4.55
4.52
4.54
4.47
4.36
4.23

6,010
6,030
6,120
6,030
6,090
5,900
5,610
5.270

May 29
4.17
4.18
4.27
4.32
4.32
4.33
4.33
4.38

5,120
5,140
5,370
5,500
5,500
5,530
5,530
5.660

May "30 
4.46 5.870
4.48
4.43
4.45
4.60
4.93
5.15
5.05

5,930
5,790
5,840
6,250
7,170
7,800
7.520

May 31
5.14
5.01
4.64
4.52
4.58

7,780
7,400
6,360
6,030
6,200
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Crow River basin 

North Fork Crow River near Regal, Minn.

Location.--Lat 45°22'55". long 94°47'40", in Si sec. 11, T. 122 N., R. 33 W., on right bank 12 ft 
upstream from highway bridge and 3 miles southeast of Regal.

Drainage area.--215 sq mi.
Gage-height record. Water-stage recorder graph.
Discharge record.--Stage-discharge relation defined by current-meter measurements below 900 cfs 

and extended to peak stage. Stage-discharge relation affected by ice Mar. 1 to Apr. 11. Shifting- 
control method used Apr. 11-27.

Maxima.--March-May 1952: Discharge, 2,120 cfs 7 p.m. Apr. 11 (gage height, 6.11 ft); gage 
height, 6. 65 ft Apr. 7 (backwater from ice).

1943 to February 1952: Discharge, 1,400 cfs Apr. 6, 1951 (gage height, 6.73ft, backwater 
from ice).

Remarks. During stages above approximately 3 ft, part of the flow follows a natural diversion 
channel from a point about 1 mile upstream from the gage and returns to the main channel at a 
point about two-thirds of a mile downstream. This flow is included in the station record.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

16
15
13
11
11
10

9
8
7
7

April

700
1,000
1,060
1,080
1,060
1,030
1,020
1,030
1,040
1,150

May

236
216
201
184
168
149
141
130
122
114

Day

11
12
13
14
15
16
17
18
19
20

March

6
5
5
4
4
4
3
3
3
3

April

1,400
1,700
1,460
1,410
1,260
1,230
1,080

950
836
746

May

104
94
87
82
78
74
70
66
63
60

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

2
2
2
2
2
3
5
9

13
27

230

14.3
881

0.08

April
740
866
710
584
499
434
374
334
296
265

911
54,240

4.73

May

57
54
52
51
50
48
55
55
54

107
146

102
6,280
0.55

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

Hour

6
N
2
6

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N

Gage 
height Discharge

March 31
4.86
5.59
5.77
5.77
5.71

April 1
5.65
5.56
5.52
5.65
5.75
5.75
5.70
5.66

April 2
5.57
5.52
5.49
5.58
5.69
5.73
5.73
5.63

April 3
5.57
5.53
5.50
5.68
5.75
5.71
5.61
5.52

April 4
5.46
5.40
5.39
5.49

Hour

3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9

11
N
3
6
9

11
12

3
6
9
N

Gage 
height
5.48
5.44
5.36
5.27

Discharge

April 5
5.24
5.22
5.25
5.44
5.44
5.35
5.33
5.31

April 6
5.32
5.35
5.48
5.58
5.48
5.46
5.32
5.30

April 7
5.37
5.46
5.90
6.65
6.58
6.23
6.00
5.89
5.86
5.91

April 8
6.15
6.30
6.37
6.53

Hour

3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
1
3
4
5
6
7
9

12

3

Gage 
height
6.55
6.52
6.54
6.54

Discharge

April 9
6.49
6.55
6.63
6.62
6.51
6.45
6.20
5.78

April 10
5.38
5.17
5.26
5.75
5.87
6.23
6.02
5.47

April 11
5.12
5.08
5.06
5.66
5.88
5.89
6.26
6.11
6.15
6.11
6.04
5.82

2,120
2,080
1,940

April 12
5.55 1,760

Hour

6
7
9
N
3
6
9

12

3
6
7
9

11
N
3
4
6
9

12

3
6
9
N
3
6
9

12

6
N
6

12

N
12

Gage 
height
5.16
5.09
5.48
5.39
5.56
5.47
5.41
5.42

Discharge

1,520
1,480
1,720
1,660
1,770
1,710
1,670
1,680

April 13
5.32
4.60
4.55
4.98
4.85
4.91
5.24
5.27
5.22
5.05
5.08

1,620
1,170
1,140
1,410
1,330
1,360
1,570
1,590
1,560
1,450
1,470

April 14
5.13
5.06
4.99
4.96
4.91
4.90
4.86
4.82

1,500
1,460
1,410
1,390
i.sea
1,360
1,330
1,310

April 15
4.73
4.69
4.72
4.78

Apr
4.72
4.56

1,250
1,230
1,250
1,280

11 16
1,250
1,150
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Middle Fork Crow River near Spicer, Mima.

Locations-Concrete control with V-notch sharp-crested weir, l^t 45°15'45", long 94°48'1Q", in 
NEi sec. 27, T. 121 N., R. 33 W., on right bank 75 ft upstreani from highway bridge, l{ njileg 
downstream from outlet of Lake Calhoun, and 6. 8 miles northeast of Spicer.

Drainage area.--179 sq mi.
Gage-height record.--Water-stage recorder graph.
Discharge record.--Stage-discharge relation defined by current-meter measurements.,
Maxima. March-May 1952; Discharge, 318 cfs 8:30 a.m. Apr. 26 (gage height, 5.79ft). 

1949 to February 1952: Discharge, 269 cfs May 7, 1951 (gage height, 5.60 ft).
Remarks. Flow affected by natural storage in lake above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

79
77
74
71
69
67
66
66
67
70

April

76
78
79
85
90
97

122
198
196
161

May

291
285
285
286
274
271
278
303
312
311

Day

11
12
13
14
15
16
17
18
19
20

March

72
74
76
73
72
70
70
70
70
69

April

180
182
202
222
232
235
239
247
255
262

May

301
292
287
283
276
267
261
256
253
249

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

69
69
70
70
70
72
72
73
73
74
75

71.3
4,380
0.46

April

276
300
303
308
313
315
308
299
295
297

215
12>800

1.34

May

241
231
223
220
215
210
212
211
203
203
201

258
15,850

1.66

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

S$A DischarSe

March 26
4.09
4.00
3.84
3.70

March 27
3.63
3.56
3.38
3.22

March 28
3.17
3.08
2.89
2.78

April 4
2.75 83
2.74 82
2.88 91
2.84 88

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

hSgh! Discharge

April 5
2.81 87
2.83 88
2.94 94
2.89 91

April 6
2.81 88
2.91 93
3.18 110
3.05 101

April 7
3.00 98
3.15 108
3.74 149
3.93 162

April 8
3.93 162
4.40 195
4.97 236

Hour

12

3
6
9
N
3
6
9

12

3
6
8
9
N
3
6
9

Sht Discharge

4.96 235
April 9

4.82 224
4.54 205
4.19 180
4.40 195
4.44 198
4.38 194
4.08 173
3.84 156

April 10
3.72 147
3.63 141
3.60 139
3.71 147
3.89 159
4.08 173
4.27 185
4.30 188

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

hJteht Discharge

4.23 183
April 11

4.11 175
4.18 180
4.21 182
4.19 180

April 12
4.11 175
4.15 178
4.28 187
4.36 192

April 13
4.35 192
4.48 201
4.62 210
4.71 217

April 14
4.77 221
4.89 229
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South Fork Crow River at Cosmos, Minn.

Location.  Lat 44°56'05". long 94°40'20", in SWi sec. 14, T. 117 N., R. 32 W., 1 mile east of 
Cosmos, 2£ miles upstream from small tributary, and 3$ miles west of Corvuso. Datum of gage 
is 1,082.09 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. --221 sq mi.
Gage-height record. --Graph drawn on basis of twice-daily wire-weight gage readings Mar. 29 to 

Apr. 13 and average of twice-daily readings used for remainder of period.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1 to Apr. 7.
Maxima. --March-May 1952: Discharge, 958 cfs 6:45 p.m. Apr. 8 (gage height, 8.75 ft).

1945 to February 1952: Daily discharge, 590 cfs Apr. 14, 1951; gage height observed, 8.21ft 
Apr. 7, 1951 (backwater from ice).

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

0
0
0
0
0
0
0
0
0
0

April

45
90

170
270
450
630
800
930
814
624

May

354
350
343
338
328
315
314
313
307
300

Day

11
12
13
14
15
16
17
18
19
20

March

0
0
0
0
0
0
1
3
7

12

April

638
656
638
600
552
523
491
474
447
432

May

293
286
276
269
261
254
249
245
240
236

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

15
16
15
13
11

9
8
8
9

14
25

5.35
329

0.03

April

432
457
443
426
409
393
381
370
363
358

477
28,380

2.41

May

230
228
223
215
210
206
207
199
198
200
196

16,230
1.38

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

teffht Discharge

March 29
3.41
3.56

March 30
3.89
4.19

March 31
4.57
5.04

April 1
5.54
5.93

April 2
6.08
6.27

Hour

N
12

N
12

N
12

6
N
6

12

6

hSht Discharge

April 3
6.36
6.48

April 4
6.66
6.93

April 5
7.13
7.34

April 6
7.46
7.68
7.92
7.99

April 7
8.01

Hour

N
6

12

6
N
6

6:45
12

6
N
6

12

height Discharge

8.10 795
8.35 858
8.48 890

April 8
8.58 915
8.66 935
8.74 955
8.75 958
8.66 935

April 9
8.42 875
8.11 798
7.98 765
7.74 705

Hour

6
N
6

12

N
12

6
N
6

12

N
12

hetfht Discharge

April 10
7.39 618
7.31 598
7.38 615
7.42 625

April 11
7 . 46 635
7.55 658

April 12
7.56 660
7.55 658
7.53 652
7.51 648

April 13
7.48 640
7.41 622
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South Fork Crow River near Mayer, Minn.

Location. --Lat 44°54', long 93°53', on line between sees. 30 and 31, T. 117 N., R. 25 W., near 
center of span on downstream side of bridge on State Route 7, lj miles north of Mayer, 4 miles 
southwest of Watertown, and 16 miles upstream from confluence with North Fork. Datum of 
gage is 926.00 ft above mean sea level (levels by Hennepin County Park Board Survey).

Drainage area. --1,170 sq mi, approximately.
Gage-height record. --Graph drawn on basis of twice-daily wire-weight gage readings Apr. 2-26 

except Apr. 10-12 when graph was based on one engineer's reading and elevation of peak stage. 
Once-daily gage readings Mar. 1-29 and average of twice-daily readings for all other periods.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 6,400 
cfs and extended to peak stage by logarithmic plotting. Stage-discharge relation affected by ice 
Mar. 1 to Apr. 7. Shifting-control method used May 4-18.

Maxima.  March-May 1952: Discharge, 11, 000 cfs about 10 p. m. Apr. 10 (gage height, 15.70ft). 
1934 to February 1952: Discharge observed, 5, 070 cfs Apr. 12, 1951 (gage height, 12.15ft).

Remarks. --No regulation or diversion.

Mean discharge, in cubic feet ler second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

49
48
48
46
45
45
49
52
54
56

April

280
550
820

1,100
1,400
1,800
2,700
5,740
8,670

10,500

May

1,650
1,480
1,380
1,290
1,190
1,100
1,040
1,000

959
910

Day

11
12
13
14
15
16
17
18
19
20

March

57
56
55
55
55
55
56
58
60
62

April

10,500
9,280
8,030
7,400
6,700
5,810
5,250
4,680
4,150
3,680

May

869
833
746
776
764
722
686
647
620
590

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

66
70
70
68
66
66
66
68
71
90

150

61.7
3,790
0.06

April

3,340
3,070
2,870
2,700
2,620
2,500
2,320
2,130
1,960
1,790

4,145
246,600

3.95

May

563
539
518
500
475
449
464
449
423
454
470

48,700
0.78

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 2
5.14
5.44
5.68
5.75

April 3
5.83
6.02
6.13
6.21

April 4
6.33
6.48
6.67
6.87

April 5
7.07
7.31
7.48
7.56

April 6
7.66

Honr

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N

Gage 
height

8.03
8.46
8.69

Discharge

April 7
8.97
9.48

10.10
10.95 3,850

April 8
11.95
12.86
13.41
13.88

4,830
6,030
6,860
7,610

April 9
14.24
14.50
14.76
15.02

8,220
8,680
9,150
9,650

April 10
15.28
15.52

10,200
10,600

Hour

6
10
12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

Gage 
height
15.67
15.70
15.69

Discharge

10,900
11,000
11,000

April 11
15.62
15.48
15.33
15.17

10,800
10,600
10,300
9,940

April 12
15.00
14.83
14.66
14.47

9,610
9,290
8,970
8,630

April 13
14.29
14.09
13.94
13.90

8,300
7,960
7,710
7,640

April 14"
13.87
13.75
13.64

7,590
7,400
7,220

Hour

12

6
N
6

12

N
12

N
12

N
12

N
12

N
12

Gage 
height
13.59

Discharge

7,140
April 15

13.52
13.34
13.11
12.92

7,030
6,750
6,400
6,120

April 16
12.70
12.49

5,800
5,510

April 17
12.29
12.08

5,250
4,990

April 18
11.81
11.54

4,670
4,390

April 19
11.29
11.03

4,150
3,920

April 20
10.74
10.48

3,670
3,470
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Crow River at Rockford, Minn.

Location. --Lat 4S°05'15", long 93°44'00", in sec. 29» T. 119 N., R. 24 W., on right bank at 
Rockford, 150 ft downstream ffom bridge on State Route 55, and 1 mile downstream from con 
fluence of North and South Forks. Datum of gage is 893.65 ft above mean sea level, adjustment 
of 1912.

Drainage area.  2, 520 sq mi, approximately.
Gage-height record.  Water-stage recorder graph except May 12, 13, 15, 16 when no record was 

obtained.
Discharge record. --Stage-discharge relatioh defined by current-meter measurements; affected by 

ice Mar. 1 to Apr. 8. Discharge for periods of no gage-height record interpolated.
Maxima. --March-May 1962s Discharge, 13, 900 cfs 9 a. m. Apr. 13 (gage height, 16. 24 ft). 

1909-17, 1929 to February 1S52: Discharge, 10, 600 cfs Apr. 2, 3, 1916 (gage height, 
15. 90 ft, datum then in use).

Remarks. --No regulation or diversions.

Mean discharge, in cubic feet : ler second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

298
296
295
294
301
308
315
320
328
330

April

490
750

1,100
1,500
2,180
2,800
4,000
5,600
8,100

10,300

May

4,920
4,600
4,320
4,020
3,720
3,480
3,300
3,180
3,020
2,840

Day

11
12
13
14
1S
16
It
18
19
20

March

338
340
340
340
342
340
342
344
346
3S6

April
12,300
13,500
13,800
13,700
13,200
12,600
11,900
11,300
10,600
9,960

May

2,710
2,620
2,540
2,450
2,350
2,260
2,160
2,060
1,970
1,880

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

360
380
410
390
370
360
358
358
365
395
430

344
21,170

0.16

April

9,340
8,790
8,220
7,680
7,230
6 ,860
6,450
6,030
5,620
5,260

7,705
458,500

3.41

May

1,800
1,730
1,670
1,610
1,550
1,480
1,470
1,420
1,380
1,440
1,420

2,496
153,500

1.14

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

Hour

N
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

March 31
3.34
3.58

April 1
3.67
3.76
4.08
4.37

April 2
4.44
4.55
4.86
5.01

April 3
5.08
5.19
5.36
5.46

April 4
5.55

Hour

N
3
6

12

6
N
6

12

3
6
9
N
3
6
9

12

3

Gage 
height
5.62
5.66
5.88
6.21

Discharge

April 5
6.40
6. 55
6.81
7.05

April 6
7.10
7.13
7. IS
7.33
7.49
7,84
8.01
8.14

April 7
8,21

Hour

8
9
ti
2
3
6
9

12

6
10

N
6

12

6
N
6

12

Gage 
height

8.26
8,54
8.64
8.81
8.92
9.00

10.12
10.20

Discharge

April 8
10,41
10.62
10.34
10.79
11.33

Apr
11.98
12.44
12.96
13,40

6,260
6,820

 il 9
7,540
8,090
8,770
9,380

Hour

6
N
6

12

6
N
6

12

g
N
6

12

6
9
N
6

12

Gage 
height

1952

Discharge

April 10
13,67
13.93
14,34
14.70

9,760
10,200
10,800
11,400

April 11
15.05
15.33
15»53
15.74

11,900
12,400
12,700
13,000

April 12
15.90
16.02
16.12
16.20

13,300
13,500
13,700
13,800

April 13
16.23
16.24
16.23
16.21
16.22

13,800
13 i 900
13,800
13,800
13,800
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Rum River basin 

Rum River near St. Francis, Minn.

Location. --Lat 45°19'40". long 93°22'20", in SE? sec. 19, T. 33 N., R. 24 W., on left bank
4 miles south of St. Francis, and 15-3/4 miles upstream from mouth. Datum of gage is 861.12
ft above mean sea level, adjustment of 1912. 

Drainage area. --1, 360 sq mi, approximately. 
Gage-height record.  Water-stage recorder graph. 
Discharge record.  Stage-discharge relation defined by current-meter measurements below 6, 500

cfs and extended to peak stage by logarithmic plotting. 
Maxima.--March-May 1952; Discharge, 9, 260 cfs 8-11 p. m. Apr. 13 (gage height, 11.03ft).

1929 to February 1952: Discharge, 7, 540 cfs May 11, 1950 (gage height, 9.45 ft). 
Remarks.  Flow regulated by Mille Lacs Lake (occasionally), Ogechie and Onainia Lakes, and

several small lakes above station.

Mean discharge, in cubic feet ] ler second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

360
350
350
340
340
330
330
330
330
330

April

390
490
600
720
950

1,280
1,810
2,650
3,560
4,430

May

2,270
2,040
1,830
1,630
1,490
1,370
1,280
1,180
1,080
1,000

Day

11
12
13
14
15
16
17
18
19
20

March

330
330
340
340
350
350
360
370
365
365

April

6,190
8,120
9,150
9,160
8,610
7,820
6,950
6,180
5,540
5,030

May

950
887
844
820
812
780
756
732
716
693

Day

21
22
23
24
25
26
27
28
29
30
31

March

360
346
191
330
300
300
310
310
330
350
360

335

0.28

April

4,560
4,200
3,820
3,460
3,200
3,130
3,060
2,940
2,740
2,040

4,093
243,500

3.36

May

679
672
665
658
658
644
651
651
658
716
756

986

0.84

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

Hour

7
8
N

12

6
9
N

12

N
12

N
12

6
N
6

12

3
6
9

Gage 
height Discharge

April 2
3.32
3.51
3.47
3.44

April 3
3.56
3.48
3.53
3.57

April 4
3.67
3.80

April 5
3.95
4.12

April 6
4.16
4.23
4.38
4.52

1,180
1,250
1,380
1,510

April 7
4.59
4.59
4.62

1,570
1,570
1,600

Hour

N
3
6
9

12

6
9
N
6

12

6
N
6

12

4
6
7
N
6

12

6

Gage 
height

4.71
4.91
5.16
5.30
5.41

Discharge

1,680
1,860
2,080
2,220
2,330

April 8
5.55
5.60
5.70
5.91
6.11

2,470
2,520
2,620
2,840
3,060

April 9
6.37
6.58
6.75
6.95

3,350
3,580
3,780
4,020

April 10
7.07
6.90
6.86
7.24
7.57
7.88

4,160
3,960
3,910
4,370
4,770
5,170

April 11
8.25 5,660

Hour

N
6

12

9
10

N
12

3
6
9
N
3
6
9

12

6
N
6

12

N
12

Gage 
height

8.66
9.01
9.38

Discharge

6,210
6,700
7,220

April 12
9.90

10.26
10.32
10.75

7,970
8,100
8,190
8,840

April 13
10.84
10.90
10.98
10.99
11.01
11.02
11.03
11.02

8,970
9,060
9,180
9,200
9,220
9,240
9,260
9,240

April 14
11.01
11.00
10.93
10.84

9,220
9,210
9,100
8,970

April 15
10.61
10.34

8,620
8,220

Hour
'

3
5
6
7
9
N
3
6
9

12

N
12

N
12

N
8
9

12

N
12

Gage 
height Discharge

April 16
10.30
10.26
10.07
9.95
9.87
9.80
9.73
9.64
9.59
9.48

8,160
8,100
7,970
7,970
7,920
7,820
7,720
7,590
7,520
7,360

April 17
9.18
8.90

6,940
6,550

April 18
8.63
8.38

6,170
5,820

April 19
8.16
8.00
8.03
7.99

5,540
5,330
5,370
5,320

April 20
7.77
7.55

5,030
4,740
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Mississippi River Main Stem 

Mississippi River near Anoka, Minn.

Location. --Lat 45°07'36", long 93°17'48", in SWs sec. 12, T. 119 N., R. 21 W., on right bank 
half a mile downstream from Coon Creek, l| miles downstream from hydroelectric plant of 
Northern States Power Co. at Coon Rapids, 63 miles downstream from Anoka, and at mile 664. 8 
above Ohio River. Datum of gage is 805. 02 ft above mean sea level, adjustment of 1912.

Drainage area.  19, 100 sq mi, approximately.
Gage-height record. Water-stage recorder graph except 3 a.m. Mar. 17 to 3:45 p.m. Mar. 16 

when no record was obtained.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1 to Apr. 7. Discharge for period of no gage-height record estimated on basis of 
Coon Rapids powerplant record.

Maxima. --March-May 1952: Discharge, 75, 900 cfs 2 a. m. Apr. 14 (gage height, 17. 51 ft).
1931 to February 1952: Discharge, 50, 700 cfs May 11, 1950; gage height, 14.11 ft Apr. 6, 

1943 (backwater from ice).
Remarks. --Flood flow not materially affected by artificial storage. Low and medium flows slightly 

regulated by six Government operated headwater reservoirs having a combined normal operating 
capacity of 948, 900 acre-ft. Diurnal fluctuation at low and medium flows caused by powerplants 
above station.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

6,300
6,400
6,350
6,200
6,150
6,150
6,200
6,400
6,500
6,400

April

7,900
8,850
9,800

10,500
12,600
14,500
19,500
28,100
42,200
50,000

May

30,200
28,900
27,700
26,300
24,300
23,600
21,900
20,100
19,900
15,700

Day
11
12
13
14
15
16
17
18
19
20

March
6,250
6,250
6,300
6,400
6,400
6,400
6,600
7,050
7,200
7,250

April

59,000
68,000
74,300
74,600
71,600
67,000
63,400
59,300
54,900
51,300

May
16,000
14,600
14,100
14,900
14,300
13,700
12,600
12,000
11,500
11,600

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

March
7,400
7,400
7,000
6,550
6,400
6,400
6,500
6,600
6,800
6,950
7,300
6,595
405.5
0.40

April
47,800
46,000
44,200
42,000
40,200
38,400
36,600
35,200
33,300
31,200

41,410
2,464
2.42

May

10,800
10,800
10,200
10,200
9,450
8,590
9,510
9,000
8,360
9,090

10,100
15,480
952.1
0.93

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

Hour

6
N
6

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

Gage 
height Discharge

March 30
4.46
4.47
4.45
4.42

March 31
4.38
4.43
4.38
4.23
4.30
4.62
4.47
4.50

April 1
4.61
4.68
4.65
4.55
4.65
4.71
4.81
4.92

April 2
4.75
4.83
4.85
5.00
4.83
4.97
5.06
5.08

Hour

3
6
9
N
3
6
9

12

3
6
9
N3'

6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6

Gage 
height Discharge

April 3
5.08
5.19
5.20
5.27
5.35
5.41
5.50
5.33

April 4
5.42
5.30
5.40
5.40
5.37
5.32
5.35
5.36

April 5
5.60
5.67
5.75
5.75
5.87
5.89
5.76
5.77

April 6
6.02
6.17
6.26
6.36
6.38
6.65

Hour

9
12

3
6
9
N
1
2
3
5
6

10
12

3
6
9
N
3
6

10
12

6
N
6

12

6
N
6

12

Gage 
height
6.30
6.58

Discharge

April 7
6.76
6.84
6.99
7.17
8.65
6.76
7.55
7.10

10.95
8.51
8.34 24,100

April 8
8.32
8.44
8.44
8.35
9.29

10.12
10.61
11.93

24,000
24,500
24,500
24,100
28,400
32,300
34,600
41,000

April 9
11.94
11.97
12.28
12.91

41,100
41,200
42,800
46,000

April 10
13.36
13.67
14.01
14.41

48,300
49,900
51,800
54,200

Hour

6
N
6

12

6
N
6

12

6
N
6

12

2
4
6
8

10
N
2
4
6
8

10
12

6
N
6

12

Gage 
height Discharge

April 11
14.90
15.11
15.48
15.87

57,300
58,700
61,100
63,600

April 12
16.15
16.43
16.77
17.12

65,600
67,700
70,300
72,900

April 13
17.30
17.32
17.38
17.40

74,200
74,400
74,800
75,000

April 14
17.51
17.48
17.42
17.45
17.40
17.35
17.33
17.27
17.24
17.20
17.19
17.18

75,900
75,600
75,200
75,400
75,000
74,600
74,500
74,000
73,800
73,500
73,400
73,400

April 15
17.11
16.97
16.80
16.64

72,800
71,800
70,500
69,300
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Minnesota River basin 

Little Minnesota River near Peever, S. Dak.

Location. --Lat 45°36'05", long 96°52'18", in SW^ sec. 13, T. 125 N., R. SOW., on right bank 
2 miles northwest of town of Browns Valley, Minn., 3j miles upstream from proposed Lake 
Traverse diversion, 5. 3 miles northeast of Peever, S. Dak., 7; miles downstream from Jor- 
genson River, and 8 miles upstream from Big Stone Lake.

Drainage area. --447 sq mi.
Gage-height record.--Water-stage recorder graph except Mar. 1-10 when no record was obtained.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 3, 500 

cfs and extended to peak stage; affected by ice Mar. 1 to Apr. 7. Discharge for period of no 
gage-height record estimated on basis of discharge measurements and weather records.

Maxima. --March-May 1952: Discharge, 4, 730 cfs 11 a. m. Apr. 8 (gage height, 12.16ft).
1939 to February 1952: Discharge, 3, 660 cfs Mar. 31, 1943; gage height, 13. 35 ft Mar. 25, 

1943, from floodmark (backwater from ice).
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

2.6

2.7

April

170
500
900

1,200
1,200
1,250
2,400
4,400
2,960
2,220

May

234
206
184
162
141
123
110
102

93
84

Day

11
12
13
14
15
16
17
18
19
20

March

2.8
2.8
2.7
2.7
2.7
2.6
2.6
2.7
2.8
3.0

April

1,830
1,530
1,380
1,380
1,570
1,690
1,660
1,650
1,520
1,360

May
77
73
67
61
57
52
46
42
38
38

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3.0
2.9
2.9
3.0
3.0
3.0
3.0
4.0
5.8

10
22

3.76
231

0.01

April

1,410
1,250
1,080

718
591
492
407
349
302
259

1,321

3.30

May

38
38
35
32
29
28
26
24
25
30
45

75.5

0.19

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

Hour

N
12

6
N
6
8

11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7

Gage 
height Discharge

March 31
2.86
3.38

April 1
3.47
4.57
4.50
4.49
5.27
5.23

April 2
5.19
5.15
5.12
5.12
5.16
5.34
5.53
5.63
5.60
5.55
5.45
5.41
5,39
5.32
5.32
5.37
5.69
5.65
6.49
5.99
5.74
5.79
5.54
5.39

April 3
5.36
5.40
5.49
5.59
5.69
5.79
5.87

Hour

8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

3
6
9
N
3
6
9

12

6
N
6

12

3
6
9
N
3
6
9

12

3

Gage 
height
5.92
5.95
5.99
5.99
6.09
6.24
6.49
6.64
6.99
8.86
7.94
7.86
7.89
7.94
7.98
7.99
7.99

Discharge

April 4
7.64
7.30
7.33
7.41
7.60
7.64
7.39
7.09

April 5
6.61
6.59
6.89
7.07

April 6
6.82
6.62
6.64
6.61
6.91
7.24
7,46
7.49

April 7
7.47

Hour

6
9
N
3
6
9

12

6
11

N
6

12

6
N
6

12

3
6
9
N
3
6
9

12

3
6
N
6

12

6
10

N
6

12

N
12

Gage 
height
7.79
8.44
8.49
9,29
9.86

10.52
10.93

Discharge

3,580
3,870

April 8
11.81
12,16
12.14
11.66
11.20

4,490
4,730
4,720
4,380
4,060

April 9
10.86
8.85
8.33
9.16

3,820
2,480
2,170
2,670

April 10
9.54
9.39
8.99
8.14
7.36
7.26
7.66
8.02

2,920
2,820
2,560
2,070
1,650
1,600
1,800
2,000

April 11
8.12
8.09
7.84
7.34
6.98

2,060
2,040
1,900
1,640
1,460

April 12
7.12
7.25
7,25
7.11
6.99

1,530
1,600
1,600
1,520
1,460

April 13
6.82
6.64

1,380
1,290

Hour

6
N
6

12

6
N
6

12

6
N
3
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 Discharge

April 14
6.63
6.85
7,02
6.98

1,280
1,400
1,480
1,460

April 15
7.02
7.23
7.40
7.39

1,480
1,580
1,670
1,660

April 16
7.30
7.50
7.60
7.58
7.30

1,620
1,720
1,770
1,760
1,620

April 17
7.21
7.46
7.56
7.31

1,580
1,700
1,750
1,620

April 18
7.20
7.48
7.53
7.48
7.18

1,570
1,710
1,740
1,710
1,560

April 19
6.98
7.21
7,13
6.91

1,460
1,580
1,540
1,420

April 20
6.80
6.84
6.76
6.55

1,370
1,390
1,350
1,240

April 21
6.49
6.93
7.34
6.91

1,220
1,440
1,640
1,420
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Whetstone River near Big Stone City, S. Dak.

Location. --Lat 45°17'. long 96°29', in sec. 18, T. 121 N., R. 46 W., on left bank 100 ft down 
stream from highway bridge, l£ miles west of Big Stone City, and 2 miles upstream from Big 
Stone Lake. Datum of gage is 996. 96 ft above mean sea level, adjustment of 1912.

Drainage area. --389 sq mi.
Gage-height record. --Water-stage recorder graph except for period 5 p. m. Apr. 8 to 4 p. m.

Apr. 11, for which a graph was drawn on basis of high-water mark, gage readings, and adjacent 
periods of record.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 3,700 
cfs and'extended to peak stage; affected by ice Mar. 1 to Apr. 3.

Maxima. --March-May 1952: Discharge, 5,710 cfs about 5 p.m. Apr. 8 (gage height, 13.64 ft, 
from floodmark).

1910-12, 1931 to February 1952: Discharge, 5, 500 cfs Apr. 11, 1947 (gage height, 13.95ft). 
Maximum stage known, about 26 ft in June 1919, present site and datum, from information by 

local resident.
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
5.3
5.3
5.2
5.1
5.0
5.0
5.2
5.4
5.6
6.4

April
100
500

2,600
4,340
3,440
2,570
3,000
4,860
3,300
1,880

May
158
146
138
129
120
110
106
102

98
93

Day

11
12
13
14
15
16
17
18
19
20

March
6.6
6.8
7.2
6.7
6.6
6.4
6.2
6.2
6.6
7.2

April
1,310
1,220
1,180
1,100
1,340
1,200
1,140
1,060

982
858

May
87
84
79
77
73
70
67
65
61
60

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
6.8
6.6
6.4
6.0
5.6
5.6
5.6
6.0
7.5

11
20

6.68
411

0.02

April
711
634
498
370
306
272
240
216
193
171

1,386
82,490

3.98

May
67
74
73
66
62
57
54
51
48
52
54

83.3
5,120
0.25

et per second, at indicated time, 1952

Hour

6
N
6

12

6
N
6

12

6
N
6

12

3
6
9
N
3
6
9

12

2
4
6
8

10
N
2
4
6
8

10
12

Gage 
height Discharge

March 29
2.77
2.87
3.50
3.62

March 30
3.75
3.95
3.87
3.95

March 31
4.07
3.97
5.18
4.92

April 1
4.58
4.40
4.34
4.17
5.64
5.79
5.54
5.40

April 2
5.32
5.52
5.89
5.97
5.97
6.20
6.24
6.66
6.91
7.20
7.35
7.31

Hour

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

3
6
9

10
N
3
4
6
9

12

Gage
height Discharge

April 3
7.26
7.39
7.72
8.39
8.41
9.06
9.51

10.94
11.57
11.34
9.51

10.13
10.14
10.24
10.44
10.84
11.09
11.26
11.29
11.44
11.62
11.74
11.84
11.89

4,200
4,280
4,360
4,400

April 4
11.92
11.81
11.69
11.59
11.86
12.01
12.07
11.94
11.58
11.59

4,420
4,340
4,250
4,170
4,380
4,490
4,530
4,440
4,160
4,170

Hour

6
N
6

12

3
6
9
N
3
6
9

12

3
6
9
N
2
3
6
9

12

3
6
9
N
3
5
6
9

12

6
N
6

12

Gage
height Discharge

April 5
11.14
10.59
9.92
9.97

3,840
3,420
2,920
2,960

April 6
9.75
9.34
9.12
9.54
9.10
9.36
9.20
9.32

2,800
2,540
2,410
2,660
2,400
2,560
2,460
2,530

April 7
9.14
9.12
9.52

10.02
10.16
10.19
10.62
11.02
11.15

2,420
2,410
2,650
3,000
3,100
3,120
3,440
3,740
3,840

April 8
11.26
11.40
12.17
12.95
13.54
13.64
13.58
13.15
12.73

3,920
4,030
4,610
5,190
5,640
5,710
5,660
5,340
5,030

April 9
11.83
10.34
8.74
8.08

4,350
3,240
2,180
1,820

Hour

6
N
6

12

6
N
6

12

N
12

N
12

6
N
6

12

N
12

N
12

N
12

N
12

6
N
6

12

Gage
height Discharge

April 10
7.72
8.20
8.74
8.17

1,640
1,880
2,180
1,860

April 11
7.17
6.83
6.62
6.57

1,380
1,230
1,150
1,130

April 12
6.75
7.05

1,200
1,330

April 13
6.77
6.21

1,210
984

April 14
6.17
6.30
6.80
7.20

968
1,020
1,220
1,400

April 15
7.03
7.05

1,320
1,330

April 16
6.50
6.87

1,100
1,250

April 17
6.41
6.68

1,060
1,170

April 18
6.26
6.45

1,000
1,080

April 19
6.36
6.14
6.05
6.12

1,040
956
920
948
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Big Stone Lake at Ortonville, Minn.

Location. --Lat 45°18', long 96°27', in sec. 16, T. 121 N., R. 46 W., in dike on left bank at con 
crete dam at outlet, half a mile southwest of Ortonville. Datum of gage is 960.07 ft above mean 
sea level, project datum.

Gage-height record. Water-stage recorder graph except for period Mar. 19-31 when there was no 
gage-height record.

Maxima.--March-May 1952; Contents, 171, 500 acre-ft 1 p. m. Apr. 17 (gage height, 12.73ft).
1937 to February 1952: Contents observed, 167, 000 acre-ft June 12, 1942 (gage height, 

12.40 ft).
Remarks. --Reservoir is formed by natural lake with concrete dam at outlet. Fixed crest of dam 

is at elevation 966. 00 ft with one 5-ft gate with sill at elevation 960. 75 ft and two 2|-ft gates with 
sills at elevation 962. 00 ft. All elevations are referred to project datum. No regulation possible.

Gage height, 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

Gage height
6.29
6.32
6.30
6.27
6.24
6.21
6.20
6.20
6.17
6.17
6.14
6.14
6.15
6.09
6.05
6.02
5.98
6.00

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

Contents

88,500
88,800
88,600
88,200
87,900
87,500
87,400
87,400
87,000
87,000
86,700
86,700
86,800
86,100
85,600
85 , 200
84,800
85,000

_
-
-
-
-
-
-
_
_
-
-
-
-

April

Gage height

5.80
5.96
7.22
8.60
8.80
8.82
9.58

10.97
12.01
12.38
12.54
12.64
12.66
12. -63
12.65
12.69
12.72
12.71
12.68
12.58
12.56
12.47
12.29
12.09
11.87
11.65
11.40
11.16
10.96
10.76

Contents

82,600
84,500
99,900

117,800
120,400
120,700
130,500
148,600
162,100
166,900
169,000
170,300
170,600
170,200
170,400
171,000
171,400
171,200
170,800
168,500
169,300
168,100
165,800
163,200
160,300
157,400
154,200
151,100
148,500
145,900

May

Gage height

10.54
10.34
10.12
10.00
9.95
9.59
9.39
9.30
9.29
9.20
8.91
8.64
8.45
8.41
8.22
8.14
8.05
7.89
7.74
7.64
7.56
7.46
7.50
7.46
7.36
7.22
7.50
7.39
6.91
7.06
7.05

Contents

143,000
140,400
137,600
136,000
135,400
130,700
128,100
126,900
126,800
125,600
121,800
118,300
115,800
115,300
112,900
111,800
110,600
108,600
106,600
105,300
104,300
103,000
103,500
103,000
101,700
99,900

103,500
102,100
95,900
97,800
97,600
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Minnesota River at Ortonville, Minn.

Location. --Lat 45°17'45", long 96°26'40", in NW| sec. 16, T. 121 N., R. 46 W., on left bank
100 ft upstream from bridge on U. S. Highway 12, 1, 000 ft below concrete dam at outlet of Big
Stone Lake, and half a mile southwest of Ortonville. 

Drainage area. --1,160 sq mi, approximately.
Xrage-height record. --Water-stage recorder graph except period of no record Mar. 6-11. 
Discharge record.  Stage-discharge relation defined by current-meter measurements. Backwater

from debris Apr. 8-10. Discharges Mar. 6-11 based on recorded range in stage and record
near Odessa, Minn. 

Maxima. --March-May 1952: Discharge, 3, 060 cfs 1-2 p. m. Apr. 13 (gage height, 12.92ft).
1938 to February 1952; Discharge, 1,660 cfs Apr. 16, 1947 (gage height, 11.00ft). 

Remarks. --High flow affected by Big Stone Lake above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

70
81
77
72
90

115
120
110
100
100

April

182
231
364
715
809
951

1,410
1,900
2,140
2,540

May

1,830
1,720
1,600
1,400
1,150
1,040

992
980
990

1,020

Day

11
12
13
14
15
16
17
18
19
20

March

120
145
153
184
196
191
186
188
185
184

April

2,720
2,890
3,050
3,020
3,000
3,010
3,000
3,020
3,020
2,980

May

988
915
862
848
801
778
749
707
667
638

Day

21
22
23
24
25
26
27
28
29
30
31

March

182
182
182
178
176
174
172
171
173
173
173

148
9,130
0.15

April

2,990
2,920
2,800
2,690
2,560
2,430
2,310
2,170
2,070
1,960

2,195
130,600

2.11

May

613
584
596
586
564
523
611
573
422
460
471

861
52,920

0.86

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

Hour

N
12

6
N
6

12

3
6
9
N
3
4
6
9

12

heflht Discharge

April 1
3.58 180
3.74 193

April 2
3.74 193
4.14 225
4.89 289
4.37 244

April 3
4.00 214
3.85 202
4.40 246
5.45 346
6.55 478
6.81 514
6.73 503
6.84 519
6.98 538

Hour

2
3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

hSht Discharge

April 4
7.37 596
7.35 592
7 . 27 580
7.60 632
8.27 749
8.76 842
8.68 829
8.66 823
8.49 791

April 5
8.54 801
8.56 804
8.49 791
8.41 776
8.81 852
8.75 840
8.61 814

Hour

12

3
6
9
N
3
6
9

12

6
N
6

12

N
12

Gage 
height

8.51

Discharge

795
April 6

8.51
8.60
8.54
8.97
9.55
9.81
9.91
9.99

795
812
801
884

1,020
1,120
1,170
1,210

April 7
10.07
10.20
10.59
10.81

1,260
1,340
1,570
1,710

April 8
11.25
11.69

1,910
2,050

Hour

N
12

N
12

N
12

N
3
6

12

IP
2

12

hS Dischar«e
April 9

11.85 2,090
12.05 2,330

April 10
12.22 2,570
12.39 2,690

April 11
12.40 2,700
12.54 2,800

April 12
12.58 2,830
12.60 2,840
12.85 3,020
12.88 3,040

April 13
12.92 3,060
12.92 3,060
12.88 3,040
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Minnesota River near Odessa, Minn.

Location. --Lat 45°15'20". long 96°20'30", in SWj sec. 29, T. 121 N., R. 45 W., near center of
span on upstream side of highway bridge, three-quarters of a mile southwest of Odessa, and
3-3/4 miles upstream from Yellow Bank River. 

Drainage area. --1, 340 sq mi, approximately. 
Gage-height record.  Graph drawn on basis of once-daily wire-weight gage readings Mar. 30 to

Apr. 14. Daily wire-weight gage readings for remainder of period. 
Discharge record. --Stage-discharge relation defined by current-meter measurements. 
Maxima. --March-May 1952: Discharge, 3,070 cfs 6 p.m. Apr. 13 (gage height, 14.06 ft, from

graph based on gage readings).
1909-12, 1944 to February 1952: Discharge, 1,540 cfs Apr. 19-23, 1947; maximum gage

height, 13.25 ft Apr. 20, 1947.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

150
140
130
110

90
150
170
160
140
130

April

212
221
238
492

1,120
1,220
1,190
1,240
1,600
2,050

May

2,140
2,040
1,940
1,810
1,570
1,480
1,420
1,300
1,240
1,200

Day

11
12
13
14
15
16
17
18
19
20

March

130
150
170
180
170
160
160
150
140
140

April

2,480
2,790
3,040
3,040
3,000
3,000
3,000
2,980
2,980
2,980

May

1,140
1,110
1,070
1,020

952
894
869
850
826
775

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

140
150
160
175
194
192
190
188
189
190
200

158

0.14

April

2,980
2,960
2,870
2,810
2,700
2,680
2,530
2,500
2,420
2,290

2,187
130,100

1.82

May

753
714
688
668
640
629
622
611
599
584
542

1,055
64,850

0.91

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

Hour

N
12

N
12

N
12

N
12

6

Gage 
height Discharge

March 30
5.60
5.64

189
192

March 31
5.75
5.86

200
207

April 1
5.92
5.99

212
217

April 2
6.04
6.07

221
224

April 3
6.07 224

Hour

N
6

12

6
N
6

12

6
N
6
8

12

Gage 
height

6.10
6.20
7.00

Discharge

226
234
310

April 4
7.61
8.44
9.51

10.30

377
473
604
718

April 5
11.23
11.99
12.41
12.43
12.34

889
1,160
1,390
1,400
1,340

Hour

N
12

N
12

N
12

N
12

N

Gage 
height Discharge

April 6
12.04
12.02

1,180
1,170

April 7
12.07
12.09

1,200
1,200

April 8
12.08
12.35

1,200
1,350

April 9
12.70
12.95

1,610
1,840

April 10
13.15 2,040

Hour

12

N
12

N
12

N
6

12

N
12

Gage 
height

13.38

Discharge

2,290
April 11

13.56
13.70

2,490
2,640

April 12
13.82
13.97

2,780
2,960

April 13
14.05
14.06
14.05

3,060
3,070
3,060

April 14
14.03
14.02

3,040
3,020
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Yellow Bank River near Odessa, Minn.

Location. --Lat 45°13'. long 96°21', inSW^Wjsec. 6, T. 120 N., R. 45 W., on left bank 150 ft 
downstream from highway bridge, 2j miles southwest of Odessa, and 4j miles upstream from 
mouth.mouth.

Drainage area. --398 sq mi. 
Gage-height record. --Water-stage recorder graph.

-~l            J _ o t-   -,_ --.--     __,-.,   -,-*- _
age-height record. --Water-stage recorder graph.
ijscharge record. --Stage-discharge relation defined by current-meter measurements below 3,000 

cfs and extended to peak stage on basis of conveyance and area-velocity studies. Stage-discharge 
relation affected by ice Mar. 1 to Apr. 4. 

Maxima.  March-May 1952: Discharge, 6,260 cfs 12 p.m. Apr. 4 (gage height, 17.06 ft).
1939 to February 1952: Discharge, 5,090 cfs Apr. 11, 1947 (gage height, 16.61ft); maxi 

mum gage height, 17.98 ft Mar. 25, 1943, from floodmark (backwater from ice). 
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

4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.2
4.2
4.4

April
100
450
700

4,720
5,580
3,410
2,720
3,600
3,720
1,780

May
156
139
126
116
102

93
88
84
79
73

Day

11
12
13
14
15
16
17
18
19
20

March
4.2
4.1
4.2
4.1
4.0
4.1
4.1
4.1
4.2
4.4

April

1,420
1,240
1,180

958
1,030

918
836
811
762
667

May

69
64
61
59
54
52
49
46
45
45

Day

21
22
23
24
25
26
27
28
29
30
31

March

4.4
4.4
4.3
4.3
4.2
4.2
4.5
6

12
30
60

7.12
438

0.02

April

596
547
510
435
357
305
264
228
201
174

1,341
79,770

3.76

May

45
44
51
51
46
45
44
39
38
40
36

67.1
4,120
0.19

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

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
7
8
9

12

3
6
9
N
3
6
9

12

Gage 
height Discharge

March 31
4.02
4.07
4.12
4.35
4.99
5.41
5.43
5.34

April 1
5.19
5.00
4.89
5.16
5.70
5.83
6.07
6.31

April 2
6.34
6.15
5.85
5.84
5.99
6.31
6.44
7.15
7.21
7.42

April 3
7.52
7.46
7.32
7.07
7.10
7.42
8.34

11.21

Hour

3
6
9

10
N
1
3
6
9

12

3
6
9
N
2
3
6
9

12

3
6
9

11
N
3
6
9

12

3
6
9
N
1
3
6

Gage 
height Discharge

April 4
13.19
14.29
15.49
15.28
15.53
16.00
16.10
16.65
16.93
17.06 6,260

April 5
16.95
16.67
16.43
16.31
16.08
16.23
15.93
15.31
14.80

6,170
5,950
5,750
5,660
5,470
5,590
5,350
4,860
4,500

April 6
14.17
13.55
12.98
12.69
12.86
12.83
12.63
12.45
12.16

4,060
3,650
3,310
3,140
3,240
3,220
3,120
3,020
2,880

April 7
11.97
11.66
11.53
11.54
11.66
11.61
11.78

2,780
2,630
2,560
2,570
2,630
2,600
2,690

Hour

9
12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

Gage 
height
12.18
12.54

Discharge

2,890
3,070

April 8
12.70
12.71
12.79
12.98
13.83
13.95
14.67
14.97

3,150
3,160
3,200
3,310
3,820
3,900
4,410
4,620

April 9
14.86
14.49
14.16
13.89
13.45
12.84
11.86
10.91

4,540
4,280
4,050
3,860
3,590
3,220
2,730
2,310

April 10
10.39
10.20
10.04
9.49
8.94
8.55
8.48
8.60

2,110
2,030
1,970
1,770
1,580
1,450
1,430
1,460

April 11
8.75
8.71
8.62
8.47
8.33
8.29
8.23
8.13

1,510
1,500
1,470
1,420
1,380
1,360
1,350
1,320

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6

Gage 
height Discharge

April 12
8.01
7.97
7.94
7.89
7.77
7.68
7.72
7.82

1,280
1,270
1,260
1,240
1,210
1,180
1,190
1,220

April 13
7.96
7.99
7.90
7.70
7.56
7.42
7.32
7.21

1,260
1,270
1,250
1,190
1,150
1,110
1,080
1,050

April 14
7.03
6.88
6.83
6.80
6.70
6.64
6.83
7.17

1,000
962
949
941
915
899
949

1,040
April 15

7.30
7.32
7.29
7.17
7.02
6.89
6.89
6.99

1,070
1,080
1,070
1,040

998
964
964
990

April 16
'.03
6.97

1,000
985



MINNESOTA RIVER BASIN 407

Yellow Bank River near Odessa, Minn. --Continued

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

Hour

9
N
3
6
9

12

3
6
9

heffht Discharge

6.86 957
6.69 912
6.53 871
6 . 44 848
6.41 840
6.49 860

April 17
6.58 884
6.59 886
6.52 868

Hour

N
3
6
9

12

3
6
9
N

l3t Discharge

6.41 840
6.31 816
6.20 788
6.16 778
6.22 793

April 18
6 . 28 808
6.30 813
6.32 818
6.35 826

Hour

3
6
9

12

6
N
6

12

heai!ht D^charge

6.36 828
6.30 813
6.22 793
6.21 790

April 19
6.23 796
6.13 770
5.98 733
5.88 709

Hour

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 20
5.83
5.70
5.59
5.52

697
666
640
623

April 21
5.49
5.39
5.34
5.26

616
593
581
563

Pomme de Terre River near Appleton, Minn.

Location. --Lat 45°14', long 95°09', in NE^ sec. 1, T. 120 N., R. 43 W., near right bank at
downstream side of highway bridge, 3 miles northeast of Appleton, and 5 miles upstream from
mouth.

Drainage area.  885 sq mi. 
Gage-height record.  Graph drawn on basis of twice-daily staff-gage readings Mar. 31 to May 2.

Average of twice-daily readings for all other periods. 
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 6. 
Maxima. --March-May 1952: Discharge, 5, 050 cfs 6 p. m. Apr. 8 (gage height, 10. 13 ft).

1931 to February 1952: Daily discharge, 3, 140 cfs Mar. 31, 1943; gage height observed,
9. 52 ft Mar. 30, 1943, from floodmark (backwater from ice). 

Remarks. --Flow affected by natural storage in lakes upstream from station.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

50
49
48
48
48
49
50
50
50
51

April
110
200
320
500

1,200
2,100
3,110
4,340
3,290
2,300

May

625
583
536
490
453
413
385
349
332
308

Day

11
12
13
14
15
16
17
18
19
20

March

52
52
52
52
52
51
51
52
52
53

April

2,320
2,220
2,290
2,080
1,960
1,890
1,830
1,780
1,420
1,510

May

292
280
262
250
241
232
225
216
207
204

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

52
52
51
51
51
52
53
54
57
64
78

52.5

0.07

April

1,370
1,310
1,240
1,090
1,020

993
972
771
670
662

1,562
92,960

1.97

May

218
225
209
202
193
193
189
181
174
202
252

294
18,090

0.38

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

SS& Dischar*e
April 1

4.32
4.47
4.50
4.34

April 2
4.08
4.18
4.44
4.50

April 3
4.52
4.82
5.00
4.85

Hour

6
N
6

12

6
N
6

12

6
N
6

12

hS Discharge

April 4
4.82
4.94
5.26
5.66

April 5
6.31
7.20
8.00
8.04

April 6
8.08
8.31
8.55
8.58

Hour

6
N
6

12

6
N
2
5
6

12

6
N
6
8

Gage 
height Discharge

April 7
8.59
8.67
8.90
9.21

2,930
3,010
3,250
3,600

April 8
9.55
9.90
9.98
9.90

10.13
9.89

4,060
4,640
4,780
4,640
5,050
4,620

April 9
9.12
8.59
8.68
8.71

3,490
2,930
3,020
3,050

Hour

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

8.30

Discharge

2,680
April 10

7.62
7.52
7.80
7.98

2,200
2,150
2,310
2,440

April 11
8.02
7.82
7.65
7.55

2,460
2,320
2,220
2,160

April 12
7.58
7.67
7.70
7.76

2,180
2,230
2,250
2,290
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Marsh Lake at Marsh Lake Dam, near Appleton, Minn.

Location. --Lat 45°10'20", long 96°05'40", near center of sec. 30, T. 120 N., R. 43 W., at Marsh 
Lake Dam. 2| miles southwest of Appleton. Datum of gage is 900.00 ft above mean sea level, 
datum of 1929.

Drainage area. --2, 800 sq mi, approximately.
Gage-height record.  Water-stage recorder graph.
Maxima. --March-May 1952: Contents, 35, 200 acre-ft Apr. 14 (elevation, 943. 78 ft).

1940 to February 1952: Contents, 27,600 acre-ft Apr. 13, 1947 (elevation, 942.45 ft) .
Remarks. --Reservoir is formed by earth-fill dam 11, 800 ft long with fixed crest spillway 112 ft long 

at elevation 937. 6 ft and an overflow spillway 90 ft long at elevation 940. 00 ft. Dam completed in 
1939; storage started in 1940. Maximum operating capacity, controlled by Lac qui Parle Dam, 
is 20, 500 acre-ft (elevation, 941.1 ft) . Maximum usable operating capacity, 13, 940 acre-ft be 
tween elevations 937. 6 ft and 941.1 ft. Dead storage below fixed crest at elevation 937. 6 ft is 
6, 560 acre-ft. The dam is used in conjunction with that near Lac qui Parle as a flood control an(? 
water conservation project. Records furnished by the Corps of Engineers.

Daily contents, in acre-feet, 1952

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

March

8,400

April

9,840
10,320
10,800
13,440
16,160
19,520
23,000
25,560
29,480
33,960
34,140
34,730
35,000
35,000
34,730

May

23,400
22,900
22,250
21,750
20,250
19,280
18,320
18,080
17,840
17,504
17,120
16,880
16,640
16,400
16,160

Day

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

March

9,040

8,880

9,200

April

34,330
33,840
33,250
32,670
32,070
31,780
31,190
30,320
29,480
28,360
27,520
26,680
25,560
24,750
24,000

May

15,920
15,680
15,200
14,980
14,760
14,320
14,100
13,880
13,660
13,220
13,132
13,000
13,000
13,000
13,000
13,000
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Lac qui Parle River near Lac qui Parle, Minn.

Location. --Lat 45°00'. long 95°55', in SWj sec. 27, T. 118 N., R. 42 W., on right bank 40 ft
downstream from highway bridge and 1 mile southwest of village of Lac qui Parle. 

Drainage area. --983 sq mi. 
Gage-height record. --Water-stage recorder graph except Apr. 3 "4^ when gage heights were partly

estimated on basis of adjacent periods. 
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1 to Apr. 5. 
Maxima. --March-May 1952: Discharge, 11,100 cfs 8 a. m. Apr. 6 (gage height, 18.18 ft).

1910-14, 1931 to February 1952: Discharge, 7,490 cfs Mar. 25, 1948; gage height, 18.52ft
Mar. 24, 1948 (backwater from ice). 

Remarks. --No diversion or regulation above station.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

14
14
14
14
14
14
14
15
15
16

April
45

100
265

1,200
3,500
9,960
8,880
6,910
7,440
7,370

May

742
680
633
591
546
492
460
438
418
393

Day

11
12
13
14
15
16
17
18
19
20

March

17
17
17
17
17
17
17
17
18
18

April

6,640
5,810
4,930
4,080
3,510
3,130
2,830
2,580
2,390
2,190

May

365
340
312
288
261
238
222
205
192
182

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

18
18
18
18
17
17
17
17
18
19
20

16.5
1,020
0.02

April

2,010
1,900
1,790
1,680
1,510
1,330
1,170
1,040

918
818

3,264
194,200

3.70

May

178
172
174
174
168
165
159
144
140
136
132

314
19,320

0.37

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

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

6
N

Gage 
height Discharge

April 2
2.99
3.01
3.04
3.04
3.25
4.09
4.34
i.36

April 3
4.34
4.23
4.14
4.24
4.68
5.28
6.20
7.11

April 4
9.00

10.65

Hour

6
12

3
6
9

11
N
2
3
4
6
7
9

11
12

3
6
8
9

Gage 
height
11.86
12.79

Discharge

April 5
13.21
13.80
14.50
15.72
14.97
15.61
15.54
16.60
16.84
17.27
16.94
16.80
17.00

April 6
17.59
18.08
18.18
18.16

10,300
11,000
11,100
11,100

Hour

N
2
3
6
9

12

3
6
8
9
N
3
6
9

12

3
6
9

Gage 
height
I/ .89
17.66
17.75
16.08
16.11
16.28

Discharge

10,700
10,400
10,500
8,480
8,520
8,710

April 7
16.60
16.80
16.84
16.82
16.64
16.51
16.33
15.83
15.35

9,090
9,330
9,370
9,350
9,130
8,980
8,770
8,200
7,680

April 8
15.00
14.76
14.61

7,310
7,050
6,900

Hour

N
3
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
14.50
14.43
14.38
14.37
14.42

Discharge

6,790
6,720
6,670
6,660
6,710

April 9
14.89
15.30
15.39
15.44

7,190
7,620
7,720
7,780

April 10
15.34
15.10
14.84
14.48

7,660
7,410
7,140
6,770

April 11
14.48
14.42
14.23
13.98

6,770
6,710
6,530
6,290
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Lac qui Parle Lake near Lac qui Parle, Minn.

Location.  Lat 45°01'20", long 95°52'20", in s£ sec. 13, T. 118 N., R. 42 W., 2 miles southwest 
of village of Lac qui Parle. Datum of gage is 900.00 ft above mean sea level, datum of 1929. 
Prior to March 1941, datum 1. 59 ft higher.

Drainage area. --4,050 sq mi, approximately.
Gage-height record. --Once-daily readings on staff gage.
Maxima.  March-May 1952: Contents, 149, 200 acre-ft Apr. 10 (elevation, 941.95ft).

1937 to February 1952: Contents, 137, 800 acre-ft Apr. 17, 1947 (elevation, 941.20ft).
Remarks. --Reservoir is formed by earth-fill dam 3, 800 ft long; storage began in 1937; dam com 

pleted in 1938. Normal usable capacity is 35, 800 acre-ft between elevation 928. 7 ft, the mini 
mum possible stage, and elevation 934. 2 ft, normal pool level. Dead storage below elevation 
928. 7 ft is 16, 000 acre-ft. Capacity at normal pool elevation is 51, 800 acre-ft. Capacity at 
maximum operating elevation of 941.1 ft is 135, 600 acre-ft. The control section consists of 3 
fixed crest bays 17 ft wide, 5 bulkheaded bays 17 ft wide, 3 bays with two 6 ft by 8 ft vertical lift 
gates each, and 1 bay with three 4 ft by 4 ft vertical lift gates. An emergency spillway section 
2, 250 ft long is surmounted by a concrete roadway at elevation 941.1 ft. The dam is operated 
for flood control and improvement of low-water flow. Records furnished by Corps of Engineers.

Daily contents, in acre-feet, 1952

Day

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

March

32,500
31,000

April

14,350
17,050
25,300
32,500
48,500
73,000

104,000
132,400
146,800
146,800
146,800
146,800
145,200
142,800
140,400

May

103,300
99,100
94,200
90,000
86,400
81,000
78,600
77,000
75,500
73,000
68,500
65,150
62,300
59,925
58,075

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

March

12,475

15,100

April

139,600
138,800
137,200
136,200
134,800
134,000
132,400
130,800
127,600
124,400
122,000
118,000
113,800
109,600
106,800

May
55,950
53,825
51,275
50,000
49,250
47,375
47,000
48,500
49,250
48,125
49,250
50,850
48,125
45,875
45,125
44,375
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Minnesota River near Lac qui Parle, Minn.

Location.  Lat 45°01'15" > long 95°52'20", in N| sec. 24, T. 118 N., R. 42 W., on left bank 200 ft 
downstream from dam at Lac qui Parle Outlet, 2| miles northeast of village of Lac qui Parle, 
and 3-3/4 miles northwest of Watson. Datum of gage is 900. 00 ft above mean sea level, datum of 
1929 (levels by Corps of Engineers).

Drainage area. --4, 050 sq mi, approximately.
Gage-height record.  Water-stage recorder graph except Apr. 10 when graph was constructed on 

basis of adjacent record and floodmarks.
Discharge record.  Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 19, 700 cfs Apr. 10 (gage height, 37.98ft, from floodmark). 

1942 to February 1952: Discharge, 9, 760 cfs Apr. 10, 1951 (gage height, 36.45 ft).
Remarks.  Some regulation by Lac qui Parle, Marsh, and Big Stone Lakes above station. Flood 

flow affected slightly by storage in these lakes and diversion of flow from Chippewa River basin 
(2,050 sq mi) into Minnesota River above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
198
192
197
206
202
197
194
194
222
278

April
410
521
801

1,280
1,640
2,500
5,660

10,400
16,800
19,400

May

7,780
7,260
6,760
6,340
6,110
5,640
5,320
5,060
4,890
4,700

Day
11
12
13
14
15
16
17
18
19
20

March

332
404
446
546
535
533
520
506
491
470

April
19,400
18,400
17,200
16,400
15,300
14,700
14,000
13,400
12,900
12,400

May
4,380
4,090
3,870
3,730
3,580
3,470
3,350
3,250
3,150
2,840

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

455
408
489
466
410
379
362
352
343
352
378

363
22,330

0.10

April

12,200
11,900
11,400
11,100
10,700
10,400
9,960
9,500
8,840
8,330

10,590
630,400

2.92

May

2,380
2,010
1,750
1,740
1,730
1,720
1,730
1,720
1,690
1,680
1,660

3,722
228,900

1.06

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

Hour

9
10

N
12

N
12

6
9

11

Gage
height Discharge

March 31
22.68
22.85
22.89
22.84

358
390
398
389

April 1
22.92
23.12

404
442

April 2
23.19
23.20
23.71

455
457
554

Hour

N
6

12

6
9

11
N
6

12

6
11

Gage 
height
23.71
23.76
24.03

Discharge

554
563
615

April 3
24.16
24.18
24.90
24.92
25.59
26.01

639
643
789
793
954

1,070
April 4

26.07
26.12

1,080
1,100

Hour

N
6

10
12

3
6
8
9
N
3
6
9

Gage 
height
26.82
27.54
27.82
27.76

Discharge

1,290
1,490
1,560
1,550

April 5
27.60
27.60
27.61
27.84
28.14
28.36
28.52
28.68

1,500
1,500
1,500
1,570
1,650
1,710
1,760
1,800

Hour

12

6
N
3
6

12

6
N
6

12

Gage
height
28.78

Discharge

1,830
April 6

29.05
29.56
30.25
31.85
32.44

1,920
2,100
2,440
3,360
3,740

April 7
33.30
34.07
34.98
35.62

4,500
5,350
6,740
8,390
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Shakopee Creek near Benson, Minn.

Location. --Lat 45°12'50". long 95°38'10", in SEj sec. 11, T. 120 N., R. 40 W., on center
downstream piling of highway bridge, 1\ miles upstream from mouth, and 7 miles southwest of 
Benson.

Drainage area. --352 sq mi.
Gage-height record. --Average of twice-daily staff-gage readings except Apr. 1-12 when gage

heights are from graph based on twice-daily readings and Mar. 1-13, 23-25 when there is no gage- 
height record.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 1,400 
cfs and extended to peak stage by logarithmic plotting. Stage-discharge relation affected by ice 
Mar. 1 to Apr. 2.

Maxima. --March-May 1952; Discharge, 2, 680 cfs about 12 noon Apr. 10 (gage height, 14. 04 ft, 
from floodmark) .

1949 to February 1952: Discharge, 1,030 cfs Apr. 9, 1951 (gage height, 10.99ft, from flood- 
mark).

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

8.0

7.8

April

28
70

347
515
683
753

1,000
1,330
1,820
2,460

May

456
427
399
345
334
306
289
270
259
251

Day
11
12
13
14
15
16
17
18
19
20

March

7.7
7.7
7.7
7.7
7.7
7.8
8.0
9.0
9.0

10

April

1,880
1,410
1,310
1,310
1,310
1,210
1,110
1,010

956
865

May

234
211
202
195
183
175
168
160
156
154

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

11
11
11
11
10
10
10
10
11
12
15

9.14
562

0.03

April

816
774
743
713
690
654
592
565
527
495

932
55,430

2.95

May

148
140
134
128
125
123
121
117
116
118
121

212
13,020

0.69

Hour

6
N
6

12

N
12

6
N
6

Gage 
height Discharge

April 1
6.06
6.34
6.62
6.74

April 2
6.83
7.38

April 3
7.79
8.22
8.56

298
347
393

Hour

12

6
N
6

12

N
12

6
N

Gage 
height

8.76

Discharge

424
April 4

8.84
9.07
9.50
9.69

437
483
598
657

April 5
9.76
9.87

680
716

April 6
9.94
9.96

740
746

Hour

6
12

6
N
6

12

6
N
6

12

Gage 
height

9.97
10.24

Discharge

750
834

April 7
10.58
10.76
10.78
10.82

972
1,040
1,050
1,070

April 8
11.12
11.48
11.70
11.88

1,200
1,360
1,460
1,540

Hour

N
12

N
12

N
12

N
12

Gage 
height Discharge

April 9
12.36
13.15

1,780
2,180

April 10
14.04
13.32

2,680
2,280

April 11
12.49
11.92

1,840
1,560

April 12
11.53
11.39

1,380
1,320
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Chippewa River near Milan, Minn.

Location. --Lat 45°07'. long 95°48', inSE^Ejsec. 16, T. 119N., R. 41 W., on right bank 800 ft
upstream from bridge on State Route 40, 2^ miles downstream from small tributary, and 5?
miles east of Milan.

Drainage area. --1, 870 sq mi, approximately. 
Gage-height record. --Water-stage recorder graph. 
Discharge record. --Stage-discharge relation defined by current-meter measurements below 5, 500

cfs and extended to peak stage by logarithmic plotting; affected by ice Mar. 1 to Apr. 8. 
Maxima. --March-May 1952; Discharge, 6, 930 cfs 10-11 p. m. Apr. 9 (gage height. 12. 12 ft); gage

height, 12. 29 ft 7 p.m. Apr. 7.
1937 to February 1952: Discharge, 5, 170 cfs Apr. 1, 1943; gage height, 9. 95 ft Mar. 31,

1943 (backwater from ice) . 
Remarks. --Some regulation by lakes above station.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
a
9

10

March

40
39
38
38
38
38
39
39
39
39

April
66
94

200
400

1,100
2,000
3,100
5,200
6,600
6,160

May
2,410
2,290
2,200
2,110
1,990
1,890
1,800
1,730
1,670
1,570

Day

11
12
13
14
15
16
17
18
19
20

March

39
40
40
40
40
42
43
44
45
45

April
6,490
6,340
6,130
5,830
5,490
5,150
4,880
4,600
4,330
4,070

May
1,480
1,420
1,360
1,310
1,260
1,210
1,150
1,120
1,080
1,040

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
45
45
44
44
43
43
44
46
47
50
52

42.2
2,590
0.03

April

3,850
3,690
3,500
3,350
3,220
3,090
2,960
2,780
2,640
2,520

3,661
217,800

2.18

May

1,000
984
984
956
918
890
858
819
802
802
819

1,352
83,150

0.83

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
8
N
6

12

6
N
6

12

Gage 
height Discharge

March 29
2.99
3.21

Mai
3.32
3.40
3.53
3.55

-ch 30

March 31
3.55
3.59
3.70
3.88

April 1
4.03
4.08
3.98
4.02
4.05

April 2
4.10
4.11
4.20
4.40

Hour

6
11

N
6

12

6
10

N
6

12

6
N
6

12

3
6
9
N
3
6
9

Gage 
height Discharge

April 3
4.30
4.24
4.28
5.20
5.95

April 4
5.78
5.60
5.64
6.32
7.08

April 5
7.30
7.20
7.77
9.79

April 6
10.23
9.75
9.15
8.98
9.45

10.90
11.84

Hour

10
12

3
6
9
N
2
3
4
6
7
9

12

3
6
9
N
3
6
9

12

3
6

Gage 
height
12. -07
11.96

Discharge

April 7
11.99
11.79
11.35
11.10
10.88
11.29
10.61
11.92
12.29
11.08
10.54

April 8
9.91
9.63
9.72

10.00
10.45
10.89
11.20
11.32

5,010
5,230
5,590
5,940
6,190
6,290

April 9
11.47
11.61

6,410
6,520

Hour

9
N
3
6
9

10
11
12

3
6
9
N
3
6
9

12

6
N
6

12

N
12

Gage 
height
11.55
11.48
11.77
11.95
12.10
12.12
12.12
12.09

Discharge

6,470
6,410
6,650
6,790
6,910
6,930
6,930
6,900

April 10
11.90
11.42
11.00
10.70
10.52
10.83
11.20
11.40

6,750
6,370
6,030
5,790
5,650
5,890
6,190
6,350

April 11
11.67
11.64
11.55
11.50

6,570
6,540
6,470
6,430

April 12
11.39
11.29

6,340
6,260
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Minnesota River at Montevideo, Minn.

Location.--Lat 44°56', long 95°43', in sec. 19, T. 117 N., R. 40 W., on right bank 100 ft up 
stream from bridge on U. S. Highway 212, across river from Montevideo, and 500 ft downstream 
from Chippewa River.

Drainage area. --6, 180 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, 24, 500 cfs about 12 p. m. Apr. 10 (gage height, 20.02ft, 

from floodmark).
1909 to February 1952: Discharge, 22,000 cfs June 25, 1919 (gage height, about 17.45 ft, 

from floodmarks), computed from cross section area and floodmarks by A. F. Meyer, consult 
ing engineer, Minneapolis.

Remarks. --Some regulation by Lac qui Parle, Marsh, and Big Stone Lakes above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

290
290
290
290
290
290
290
290
290
320

April

894
1,160
1,680
2,470
2,840
3,290
i,740

10,800
18,600
23,800

May

8,940
8,510
8,010
7,460
7,190
6,810
6,440
6,160
5,860
5,720

Day

11
12
13
14
15
16
17
18
19
20

March

390
440
480
550
570
560
560
550
550
530

April
24,200
23,300
22,300
21,000
19,400
18,200
17,100
16,100
15,200
14,300

May
5,470
5,160
4,880
4,660
4,470
4,280
4,110
3,970
3,830
3,700

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
510
490
460
470
460
450
460
464
500
600
782

444
27,280

0.08

April
13,800
13,400
12,700
12,100
11,700
11,200
10,700
10,200
9,990
9,410

12,550
746,900

2.27

May
3,480
3,140
2,760
2,620
2,540
2,500
2,490
2,480
2,440
2,410
2,400

4,674
287,400

0.87

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

Hour

N
6

12

3
6
9
N
3
6
9

12

6
9
N
3
6
9

12

3
6

Gage 
height Discharge

March 31
5.60
5.76
5.98

758
800
858

April 1
5.99
5.97
5.94
5.94
6.08
6.26
6.44
6.57

860
855
847
847
885
933
982

1,020
April 2

6.65
6.62
6.66
7.03
7.60
7.94
8.07

1,050
1,030
1,040
1,150
1,320
1,420
1,460

April 3
8.02
7.89

1,450
1,410

Hour

9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9

10
N
3
6
9

Gage 
height

7.87
8.17
8.74
9.41
9.92

10.23

Discharge

1,400
1,490
1,690
1,950
2,160
2,290

April 4
10.35
10.30
10.25
10.31
10.65
11.00
11.37
11.46

2,340
2,320
2,300
2,320
2,480
2,640
2,800
2,840

April 5
11.43
11.27
11.13
11.11
11.21
11.45
11.66
11.81

2,830
2,760
2,690
2,680
2,730
2,840
2,940
3,010

Hour

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N

Gage 
height
11.89

Discharge

3,060
April 6

11.88
11.76
11.71
11.88
12.19
12.57
12.88
13. OS

3,040
2,990
2,960
3,050
3,320
3,580
3,830
4,010

April 7
13.21
13.28
13.35
13.51
13.84
14.27
14.79
15.28

4,110
4,170
4,230
4,370
4,670
5,110
5,860
6,810

April 8
15.73
16.10
16.36
16.58

7,970
9,120

10,100
11,000

Hour

3
6
9

12

3
6
9
N
3
6
9

12

6
N
6

12

6
N
6

12

Gage 
height
16.82
17.01
17.16
17.34

Discharge

11,900
12,760
13,390
14,130

April 9
17.57
17.87
18.18
18.51
18.82
19.09
19.32
19.48

15,100
16,300
17,500
18,800
19,900
21,000
21,800
22,400

April 10
19.71
19.86
19.97
20.02

23,300
23,900
24,400
24,500

April 11
19.98
19.92
19.88
19.84

24,400
24,200
24,000
23,800
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Yellow Medicine River near Granite Falls, Minn.

Location. --Lat 44°43', long 95°31', in sec. 35, T. 115 N., R. 39 W., on right bank 500 ft down 
stream from highway bridge, 6 miles upstream from mouth, and 8 miles south of town of Granite 
Falls.

Drainage area. --653 sq mi.
Gage-height record.  Graph based on twice-daily staff-gage readings Apr. 5-15, average of twice- 

daily readings during remaining period.
Discharge record.  Stage-discharge relation defined by current-meter measurements below 7, 600 

cfs and extended to peak stage on basis of slope-area determination. Stage-discharge relation 
affected by ice Mar. 1 to Apr. 4.

Maxima. --March-May 1952; Discharge, 9, 610 cfs 12 p. m. Apr. 9 (gage height, 10.50ft, from 
floodmark) .

1931 to February 1952; Discharge, 7,470 cfs Apr. 7, 1951 (gage height, 9.85 ft, from graph 
based on gage readings).

Flood in June 1919 reached a stage of 17. 5 ft, former site, from information by local 
residents.

Remarks. --No diversion or regulation above station.

Mean discharge, in cubic feet >er second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
13
13
12
13
13
14
14
15
15
14

April

50
100
300

1,300
5,280
7,310
7,750
6,940
7,600
7,940

May

612
510
449
396
344
293
266
244
224
215

Day

11
12
13
14
15
16
17
18
19
20

March
14
14
15
15
13
13
14
15
15
16

April

6,750
5,770
4,660
3,970
3,480
3,060
2,770
2,490
2,200
2,040

May

200
183
178
169
154
148
138
126
119
115

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

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

March

16
16
16
16
16
15
15
15
15
17
20

14.7
906

0.03

April

1,850
1,760
1,730
1,800
1,710
1,420
1,250
1,040

842
726

3,196
190,200

5.46

May

114
112
112
112
109
106
106
101

96
95
96

201
12,380

0.36

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 3
3.19
3.50
4.22
4.95

April 4
5.43
5.20
5.57
6.17 2,900

April 5
7.08
8.41
9.21
9.08

3,930
5,630
6,800
6,600

Hour

6
N
6

12

6
8
N
6

12

6
N
6

12

Gage 
height Discharge

April 6
8.89
9.13

10.04
10.40

6,320
6,680
8,310
9,290

April 7
9.72
9.50
9.61
9.75
9.58

7,650
7,260
7,450
7,700
7,400

April 8
9.34
9.24
9.21
9.22

7,000
6,840
6,800
6,810

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
9.26
9.44
9.98

10.50

6,880
7,160
8,170
9,610

April 10
10.11
9.71
9.49
9.48

8,480
7,630
7,240
7,230

April 11
9.45
.9.22
8.92
8.72

7,180
6,810
6,360
6,070

Hour

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 12
8.58
8.52
8.44
8.23

5,870
5,790
5,680
5,380

April 13
7.97
7.62
7.34
7.28

5,040
4,590
4,240
4,170

April 14
7.24
7.13
7.00
6.89

4,120
3,990
3,830
3,700
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Hawk Creek near Maynard, Minn.

Location.--Lat 44°52'10". long 95°28'50", at west edge of sec. 7, T. 116 N., R. 38 W., on down 
stream guardrail of highway bridge, 2^ miles southwest of Maynard.

Drainage area. --474 sq mi.
Gage-height record.  Graph drawn on baste of twice-daily readings of chain gage or temporary staff 

gage Apr. 1-20 except Apr. 10-12 when graph was based on elevation of fioodmark of peak stage, 
one reading on temporary staff gage, and observer's notes. Average of twice-daily chain-gage 
readings used for ail other periods.

Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 3,130 cfs 6 a. m. - 12 noon Apr. 10 (gage height, 13.56ft, 

from fioodmark).
1949 to February 1952: Discharge, 2, 380 cfs Apr. 7. 1951 (gage height, 12.13 ft, from flood- 

mark) .
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

4.4
4.4
4.4
4.2
4.2
4.2
4.2
4.2
4.2
4.4

April

90
160
280
370
600

1,600
2,480
2,820
2,490
3,120

May

515
457
401
384
362
341
362
322
271
259

Day

11
12
13
14
15
16
17
18
19
20

March

4.4
4.4
4.4
4.4
4.6
4.6
4.8
4.8
4.8
5.0

April

3,090
3,020
2,830
2,700
2,310
1,950
1,780
1,620
1,460
1,280

May

244
228
217
206
195
186
173
163
153
140

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

5.2
5.2
5.2
5.2
5.2
5.4
5.8
8.0

12
25
45

6.97
429

0.02

April

1,240
1,260
1,200
1,150
1,000

850
815
696
661
604

1,518
90,300

3.57

May
129
107

96
87
83
77
73
69
65
61
54

209
12,850

0.51

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

Hour

6
9
N
6

12

3
6
N
6

12

6
N
6
9

12

6
9
N
6
9

12

6
9

Gage 
height Discharge

April 1
4,33
4.47
5.22
5.92
5.77

April 2
5.73
5.77
6.10
6.58
7.10

April 3
7.67
8.24
8.64
8.66
8.55

April 4
7.85
7.77
7.93
9.11
9.18
9.08

April 5
8.59
8.49

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
5
6

12

6
9
N
6

12

6

Gage 
height

8.60
9.62

10.25

Discharge

April 6
10.80
11.45
12.22
12.37 2,540

April 7
12.22
12.07
12.30
12.50

2,460
2,400
2,500
2,600

April 8
12.86
13.29
13.48
13.40
11.66

2,780
3,000
3,090
3,050
2,230

April 9
11.06
11.04
12-.03
13.30
13.51

2,000
1,990
2,380
3,000
3,100

April 10
13.56 3,130

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6
9

12

6
N
6

12

6
N

Gage 
height

13.56
13.55
13.54

Discharge

3,130
3,120
3,120

April 11
13.52
13.48
13.44
13.42

3,110
3,090
3,070
3,060

April 12
13.37
13.33
13.30
13.25

3,040
3,020
3,000
2,980

April 13
13.17
12.92
12.72
12.68
12.83

2,940
2,810
2,710
2,690
2,760

April 14
13.29
12.71
12.28
12.16

3,000
2,700
2,490
2,430

April 15
12.24
11.93

2,470
2,340

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

11.55
11.25

1952

Discharge

2,190
2,070

April 16"
11.02
10.84
10.84
10.77

1,980
1,920
1,920
1,900

April 17
10.60
10.40
10.23
10.13

1,840
1,770
1,710
1,680

April 18
10.06
9.97
9.80
9.72

1,660
1,630
1,570
1,540

April 19
9.70
9.54
9.28
9.08

1,530
1,480
1,400
1,330

April 20
8.96
8.87
8.84
8.82

1,290
1,270
1,260
1,250
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Redwood River at Marshall, Mlnn.

Location. --Lat 44°27'. long 95°47', in NW? sec. 4, T. 111N., R. 41 W., at highway bridge on
~ Fourth Street in Marshall, 10 miles upstream from Threemile Creek.
Drainage area. --307 sq mi.
Gage-height record.  Graph drawn on basis of two or more daily chain-gage readings Mar. 30 to

Apr. l2 and once -daily readings Apr. 18, 19. Once- or twice-daily readings for remainder of
period. 

Digcharge^record.  Stage-discharge relation defined by current-meter measurements; affected by
ice Mar, I to Apr. 6. 

Maxima.  March-May 1952: Discharge, 1, 800 cfs 6-10 a. m. Apr. 8; gage height, 10. 22 ft 11 a.m.
Apr. 4 (backwater from ice).

1940 to February 1952; Discharge, 2, 740 cfs Apr. 6, 1951 (gage height, 11.05ft, from
floodmark). 

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
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0

April

500
1,000
1,340
1,550
1,550
1,370
1,370
1,690
1,750
1,420

May
238
222
200
187
162
150
134
141
143
136

Day

11
12
13
14
15
16
17
18
19
20

March

8.2
8.4
8.6
8.8
9.0
9.2
9.4
9.6
9.8

11

April

1,540
1,340
1,080

941
846
796
775
749
691
675

May

125
116
107
112
100

89
83
81
75
71

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
10
10
10
10
10
10
10
10
20
45

200

16.7
1,030
0.06

April

565
611
591
542
477
443
401
344
306
264

917
54,580

3.33

May

67
61
63
65
58
53
49
50
46
45
48

106
6,500
0.40

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
4
6
9

Gage 
height Discharge

March 30
3.69
3.70
3.88
4.30

March 31
5.05
6.24
6.41
6.70

April 1
6.91
6.77
6.90
7.29

April 2
7.79
8.45
9.18
8.50
9.30

Hour

12

6
9
N
6

12

3
6
9

11
N
3
6
9

12

6
10

N

Gage
height

9.22

Discharge

April 3
8.71
8.48
9.30
9.94
9.92

April 4
9.84
9.83

10.08
10.22
10.21
9.90
9.40
9.25
9.26

April 5
9.57
9.50
9.49

Hour

6
12

6
N
6

12

6
10

N
4
6

12

6
10

N
6
9

12

Gage 
height

9.27
9.08

Discharge

April 6
8.90
8.69
8.29
8.20

April 7
8.33
8.42
8.35
8.07
8.15
9.36

1,340
1,370
1,350
1,260
1,280
1,750

April 8
9.46
9.47
9.44
9.17
9.12
9.14

1,800
1,800
1,790
1,670
1,640
1,650

Hour

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height Discharge

April 9
9.35
9.43
9.41
9.28

1,750
1,780
1,770
1,720

April 10
9.06
8.55
7.73
8.06

1,620
1,420
1,160
1,250

April 11
8.61
9.01
9.18
9.18

1,440
1,600
1,670
1,670

April 12
8.61
8.14
7.96
7.76

1,440
1,280
1,220
1,160
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Redwood River near Redwood Falls, Minn.

Location.  Lat 44°31'. long 95°10'. in NE? sec. 9, T. 112 N., R. 36 W., on right bank 20 ft 
upstream from highway bridge, 3 miles southwest of town of Redwood Falls, and 8. 5 miles up 
stream from mouth. Datum of gage is 972. 33 ft above mean sea level, datum of 1929.

Drainage area.  697 sq mi.
Gage-height record. Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements.
Maxima. March-May 1952: Discharge, 6, 790 cfs 11:30 p. m. Apr. 5 (gage height, 11.84ft).

1909-14, 1930 to February 1952: Discharge, 4, 860 cfs Apr. 7, 1951 (gage height, 8.34ft); 
gage height, 12.68 ft Apr. 6, 1951 (backwater from ice).

Remarks. --No regulation or diversion.

Mean discharge, in cubic feet er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

15
14
14
14
14
14
15
16
16
16

April
350
450
600

1,000
4,420
5,400
4,660
4,340
4,110
3,510

May

659
594
522
456
400
350
321
301
287
269

Day

11
12
13
14
15
16
17
18
19
20

March

17
18
19
20
20
20
21
22
25
35

April

3,140
2,690
2,530
2,220
1,940
1,730
1,560
1,440
1,350
1,270

May

258
244
234
221
208
195
182
170
162
150

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

32
31
29
27
29
31
35
40
50
90

200

30.9
1,900
0.05

April

1,200
1,160
1,080
1,020
1,010
1,010

942
858
785
725

1,950
116,000

3.12

May

148
150
148
145
139
134
132
124
119
121
119

247
15,200

0.41

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

Hour

6
N
6

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9

11
N

Gage 
height Discharge

March 28
1.98
1.98
2.10
2.13

March 29
2.10
2.10
2.12
2.14
2.35
3.01
3.11
3.19

March 30
3.36
3.25
3.10
3.01
3.02
3.13
3.28
3.30

March 31
3.18
3.10
3.08
2.94
3.00

Hour

3
5
6
9

12

3
6
9
N
3
6
9

12

1
2
3
6
9
N
1
2
3
4
5
6
7
8

Gage 
height

3.18
3.94
3.79
3.78
3.70

Discharge

April 1
3.55
3.40
3.27
3.08
3.12
3.32
3.46
3.59

April 2
3.62
3.51
3.64
3.54
3.40
3.31
3.13
3.46
3.54
3.45
3.49
3.39
4.09
3.81

Hour

9
10
11
12

3
5
6

10
11

N
1
3
5
9

12

4p
6
8

10
11
12

3
6
9
N

Gage 
height

3.79
4.20
4.15
4.11

Discharge

April 3
4.03
3.98
4.00
4.05
4.04
3.85
3.78
3.96
3.76
3.94
4.18

April 5
10.99
11.42
11.61
11.79
11.82
11.81 6,760

April 6
11.46
10.88
9.72
9.09

6,440
5,950
5,040
4,570

Hour

3
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

3
6
9
N
3
6
9

12

Gage 
height

9.54
9.93
9.91
9.87

Discharge

4,900
5,200
5,180
5,150

April 7
9.40
9.07
9.03
8.89

4,800
4,550
4,520
4,420

April 8
8.87
8.86
8.69
8.50

4,400
4,400
4,270
4,120

April 9
8.45
8.55
8.52
8.29

4,090
4,160
4,140
3,970

April 10
8.17
7.98
7.74
7.45
7.26
7.42
7.48
7.38

3,880
3,740
3,560
3,340
3,210
3,320
3,370
3,300

Supplemental record.-Apr. 5, 11:30 p.m., 11.84 ft, 6,790 cfs.
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Cottonwood River near New Ulm, Minn.

Location.  Lat 44°17'40". long 94°26'40", in N| sec. 33, T. 110 N., R. SOW., on left bank 
600 ft upstream from highway bridge, 1.8 miles south of New Ulm, and 2 miles upstream from 
mouth. Datum of gage is 799.09 ft above mean sea level, adjnstment of 1912.

Drainage area. --1,280 sq mi, approximately.
Gage-height record. --\Vater-stage recorder graph except for period 11 p. m. Mar. 18 to 11:45 a.m. 

Mar. 25 when there was no gage-height record. Gage height for Mar. 23 was estimated on basis 
of observer's reading.

Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 
ice Mar. 1, 4, 5, 15-17. Discharges for period of no gage-height record estimated on basis of 
weather records, recorded range in stage, and engineers' notes. Shifting-control method used 
Mar. 23, 25-30, Apr. 3-12.

Maxima. --March-May 1952: Discharge, 10, 500 cfs 6 p. m. Apr. 5 (gage height, 14. 30 ft).
1909-13, 1931 to February 1952: Discharge, 13, 800 cfs July 9, 1947 (gage height, 16.94ft, 

from floodmark), from rating extended above 9,000 cfs, result of dam failure.
Remarks. --No diversions. Some regulation by dam at Cottonwood Lake and several other small 

lakes above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

145
149
147
142
135
130
127
122
120
125

April

5,500
6,200
7,390
7,890
9,980
9,310
7,350
6,190
5,940
5,950

May

690
631
584
536
495
454
434
416
405
403

Day

11
12
13
14
15
16
17
18
19
20

March

139
149
149
145
140
135
145
246
350
700

April

5,410
4,540
3,930
3,390
2,900
2,500
2,180
1,930
1,730
1,570

May

392
376
352
340
322
308
294
278
263
250

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,250
1,400
1,140

800
584
526
479
456
528

1,240
3,260

494
30,350

0.44

April

1,460
1,460
1,460
1,470
1,360
1,220
1,080

975
867
768

3,797
225,900

3.31

May

244
257
244
234
225
214
207
194
187
189

93

339
20,850

0.31

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

Hour

3
6
8
9
N
3
6
9

12

3
6
9
N
3
6
9

11
12

3
6
9
N
1

Gage 
height Discharge

March 29
3.75
3.78
3.80
3.69
3.81
4.03
4.28
4.48
4.80

479
479
484
458
481
526
578
619
721

March 30
5.14
5.44
5.71
5.99
6.30
6.63
7.39
7.34
7.40

851
951

1,040
1,160
1,300
1,460
1,880
1,850
1,890

March 31
7.90
8.35
8.86
9.33
9.17

2,220
2,560
2,970
3,340
3,220

Hour

3
6
9

12

3
5
6
9
N
2
3
6
9

10
12

3
6
9
N
3
6
9

12

Gage 
height

9.49
9.97

10.51
10.99

Discharge

3,470
3,890
4,380
4,850

April 1
11.37
11.44
11.41
11.39
11.23
11.20
12.28
12.20
11.74
11.50
11.64

5,270
5,350
5,310
5,290
5,110
5,080
6,360
6,260
5,710
5,420
5.590

April 2
11.88
12.04
12.05
12.00
12.18
12.38
12.50
12.64

5,880
6,070
6,080
6,020
6,240
6,490
6,650
6,830

Hour

3
6
8
9
N
3
6
9

12

3
6
9

10
N
3
6
9

12

3
6
9
N
3

Gage 
height Discharge

April 3
12.75
12.82
12.86
12.81
12.73
12.97
13.02
13.02
13.04

7,150
7,310
7,400
7,280
7,120
7,540
7,700
7,700
7,740

April 4
13.26
13.14
13.02
12.99
13.03
12.97
13.14
13.34
13.58

8,060
7,940
7,700
7,600
7,720
7,540
7,860
8,200
8,580

April 5
13.81
13.97
14.08
14.19
14.27

9,340
9,640
9,950

10,200
10,400

Hour

6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

6
N
6

12

Gage 
height
14.30
14.25
14.18

Discharge

10,500
10,400
10,200

April 6
14.12
14.00
13.90
13.80
13.68
13.50
13.34
13.19

10,000
9,800
9,590
9,400
9,170
8,800
8,500
8,260

April 7
13.06
12.90
12.76
12.62
12.49
12.38
12.27
12.15

8,000
7,750
7,530
7,310
7,100
6,940
6,770
6,610

April 8
11.94
11.77
11.68
11.64

6,340
6,130
6,010
5,950
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East Fork Blue Earth River near Bricelyn, Minn.

Location. --Lat 43°37'50". long 93°47'25", inNEiNEjsec. 23, T. 102 N., R. 25 W., in center of
downstream side of highway bridge 2 miles upstream from Brush Creek, 3 miles downstream
from Foster Creek, and 5 miles northeast of Bricelyn. 

Drainage area.  132 sq mi. 
Gage-height record. --Graph drawn on basis of twice-daily wire-weight gage readings Mar. 29 to

Apr. 3, Apr. 8. Average of twice-daily readings used for remainder of period. 
Discharge record. - -Stage-discharge relation defined by current-meter measurements. 
Maxima. --March-May 1952: Discharge, 776 cfs 3 a.m. Apr. 1 (gage height, 9.57 ft, from graph

based on gage readings) .
1951 to February 1952: Discharge, 1, 320 cfs Apr. 7, 1951 (gage height, 10.68ft, from

graph based on gage readings). 
Remarks. --Flow partly regulated by natural storage in lakes above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

19
21
21
20
18
16
15
15
14
14

April

736
625
548
490
450
414
376
343
319
298

May

61
56
52
44
37
34
40
54
64
71

Day

11
12
13
14
15
16
17
18
19
20

March

17
19
23
28
35
45
56
70
90

120

April

259
252
249
230
215
198
185
174
164
155

May

72
71
69
67
64
60
55
50
46
43

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

140
170
190
200
210
220
230
250
283
366
632

115
7,080
1.00

April

147
146
140
133
127
123
107

95
82
69

262
15,570

2.21

May

40
37
36
36
36
35
38
38
40
40
38

49.2
3,020
0.43

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

Hour

N
12

6
N
6

Gage 
height Discharge

March 29
7.58
7.79

278
303

March 30
7.93
8.15
8.43

320
354
404

Hour

12

6
N
6

12

3

Gage 
height

8.71

Discharge

467
March 31

8.99
9.26
9.44
9.56

546
644
718
772

April 1
9.57 776

Hour

6
N
6

12

6
N
6

3* Dischar*e
9.56 772
9.49 740
9.42 709
9.33 672

April 2
9.26 644
9.21 624
9.16 605

Hour

12

N
12

Gage 
height
9.09

Discharge

580
April 3

8.99
8.91

546
521
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Blue Earth River near Rapidan, Minn.

Location.--Lat 44°05'51" > long 94°06'32", inSE|SEjsec. 6, T. 107 N., R. 27 W., on left bank 
0. 2 mile downstream from Northern States Power Co. powerplant, 2 miles west of Rapidan, 
3? miles downstream from Watonwan River, and 7-3/4 miles upstream from Le Sueur River.

Drainage area. --2, 430 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, 14, 700 cfs 9 p. m. Apr. 1 (gage height, 11. 17 ft).

1909-10, 1939-45, 1949 to February 1952: Discharge, 26, 100 cfs Apr. 8, 1951 (gage height, 
14. 97 ft), from rating curve extended above 16, 000 cfs by logarithmic plotting.

Remarks. --Flow regulated by Rapidan Reservoir (capacity, 2, 980 acre-ft).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

830
1,130

942
1,690

688
595
541
469
469
491

April

11,900
13,100
12,400
11,800
10,800
8,900
7,500
6,300
5,470
4,900

May

1,300
1,220

998
1,050

878
870
814
776
886

1,120

Day

11
12
13
14
15
16
17
18
19
20

March

674
838
982

1,040
1,020

878
974

1,480
2,120
3,140

April

4,500
4,180
3,820
3,520
3,390
3,020
2,840
2,760
2,640
2,520

May

1,240
1,290
1,130
1,070

950
910
755
806
649
565

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3,810
4,200
3,800
3,020
1,950
2,000
2,050
2,220
2,540
4,920
9,020

1,952
120,000

0.93

April

2,420
2,530
2,550
2,490
2,230
2,050
1,790
1,710
1,500
1,330

4,895
291,300

2.25

May

649
530
565
553
513
547
741
547
553
631
583

829
50,950

0.39

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

Hour

e
9

10
N
3
4
5
6

12

6
9

10
N
1
4
5
G

12

6
a
9
N
5
6

12

6
11

N
6

12

6
N
6

12

6
N

Gage 
height Discharge

March 18
3.45
3.42
3.88
3.83
3.81
4.11
4.08
3.86
3.84

1,240
1,210
1,640
1,600
1,580
1,890
1,860
1,620
1,600

March 19
3.85
3.87
4.56
4.51
4.42
4.40
4.70
4.69
4.71

1,620
1,640
2,420
2,360
2,250
2,230
2,590
2,580
2,600

March 20
4.78
4.80
5.39
5.30
5.21
5.42
5.37

Mai
5.41
5.56
5.77
5.77
5.85

2,690
2,710
3,480
3,350
3,230
3,520
3,450

-ch 21
3,500
3,710
4,020
4,020
4,140

March 22
5.95
5.96
5.83
5.73

Ma]
5.73
5.65

4,300
4,310
4,120
3,960

-ch 23
3,960
3,840

Hour

2
6

12

6
8

11
N
4
5
6
8

10
12

6
8

10
11

N
3
4
6
9

12

6
10

N
3
4
6
9

10
12

3
6
9
N
2

Gage 
height

5.51
5.54
5.47

Discharge

3,640
3,690
3,590

March 24
5.41
5.41
4.78
4.82
4.80
4.97
4.96
4.79
4.58
4.62

3,500
3,500
2,690
2,730
2,710
2,920
2,910
2,700
2,450
2,490

March 25
4.59
4.47
3.94
3.28
3.27
3.43
4.16
4.16
4.14
4,27

2,460
2,310
1,710
1,090
1,090
1,220
1,950
1,950
1,920
2,070

March 26
4.26
4.25
3.80
3.96
4.35
4.39
4.37
4.13
4.18

2,060
2,050
1,560
1,730
2,170
2,220
2,190
1,910
1,970

March 27"
4.11
4.23
4.18
4.08
4.10

1,890
2,030
1,970
1,860
1,880

Hour

3
6
8

12

6
N
3
6

12

6
N
4
6

12

6
8
9

10
N
1
4
5
6
8
9

10
12

5
6
9

10
11

N
1
3
4
5

Gage 
height

4.36
4.44
4.42
4.34

Discharge

2,180
2,280
2,250
2,160

March 28
4.34
4.27
4.49
4.47
4.48

2,160
2,070
2,340
2,310
2,330

March 29"
4.47
4.48
4.93
4,88
4.94

2,310
2,330
2,870
2,810
2,880

March 30
5.21
5.28
6.23
6.96
6.76
6.65
6.65
6.95
6.96
7.03
7.30
7.60
7.39

Mai
7.65
7.60
7.86
8.55
8.56
8.92
9.24
9.00
9.08
8.75

3,230
3,320
4,740
5,940
5,600
5,420
5,420
5,920
5,940
6,060
6,550
7,090
6,710

-ch 31
7,180
7,090
7,570
8,880
8,900
9,590

10,200
9,750
9,910
9,260

Hour

6
7
9

10
11
12

2
6
8
N
3
4
6
9

10
12

2
3
5
6

10
11

N
2
5
6
8
9

12

6
9

10
N
6

12

N
12

Gage 
height

9.40
9.15
9.35

10.13
10.44
10.14

1952

Discharge

10,600
10,000
10,400
12,200
12,900
12,200

April 1
9.62
9.57
9.56
9.88

10.10
10.10
10.23
11.17
10.36
10.70

11,000
10,900
10,900
11,600
12,100
12,100
12,400
14,700
12,700
13,500

April 2
10.58
10.27
10.41
10.35
10.48
11.07
10.55
11.10
10.50
10.54
10.31
10.46
10.33

13,200
12,500
12,800
12,700
13,000
14,400
13,200
14,500
13,000
13,100
12,600
13,000
12,600

April 3
10.25
10.20
10.15
10.25
10.23
10.15

12,400
12,300
12,200
12,400
12,400
12,200

April 4
9.98
9.85

11,800
11,500
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Le Sueur River near Rapidan, Minn.

Location. --Lat 44°06'49", long 94°02'3l", in SW* sec. 35, T. 108 N., R. 27 W., on right bank
600 ft downstream from highway bridge, 1-j miles upstream from mouth, and 2 miles northeast
of Rapidan.

Drainage area. --1,100 sq mi, approximately. 
Gage-height record. --Water-stage recorder graph. 
Discharge record.  Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1-20. 
Maxima. --March-May 1952: Discharge, 9, 640 cfs 5 a. m. Apr. 2 (gage height, 16.44ft).

1939-45, 1949 to February 1952: Discharge, 13, 200 cfs Apr. 7, 1951 (gage height, 19.73ft,
from floodmark). 

Remarks. --Flow not affected by regulation or storage.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
110
115
120
115
110
110
105
105
100
110

April

7,840
9,160
7,610
5,720
4,230
3,460
2,950
2,620
2,440
2,310

May

610
538
492
455
420
394
373
383
463
623

Day

11
12
13
14
15
16
17
18
19
20

March
130
150
140
140
140
150
160
300

1,800
1,950

April

2,200
2,050
1,940
1,820
1,690
1,590
1,470
1,390
1,300
1,240

May

628
610
576
542
488
447
405
342
307
285

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

2,050
1,920
1,400
1,020

875
978
875
944

1,120
3,500
5,740

857
52,720

0.90

April

1,210
1,370
1,430
1,340
1,220
1,120

988
885
772
671

2,530
150,800

2.57

May

267
249
238
229
224
227
238
232
246
291
298

391
24,040

0.41

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

Hour

9
N
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
N
6

12

6

Gage
height Discharge

March 20
7.92
7.97
7.97
8.19
8.23
8.24

March 21
8.18
8.19
8.24
8.24

2,030
2,040
2,070
2,070

March 22
8.23
7.98
7.82
7.55

2,060
1,920
1,840
1,690

March 23
7.31
6.97
6.70
6.43

1,560
1,380
1,250
1,120

March 24
6.15
6.12
6.41
6.08

979
965

1,100
947

March 25
6.18
6.12
5.39
5.81

993
965
655
828

March 26
5.98
6.01
6.57
6.20

902
916

1,180
1,000

March 27
5.96 893

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

2
4
6
7
8

10
N
2
4
6
8

10
12

1

Gage 
height
5.93
5.69
5.97

Discharge

880
778
898

March 28
5.93
6.12
6.21
6.08

880
965

1,010
947

March 29
5.94
6.21
6.51
7.88

885
1,010
1,160
1,870

March 30
9.05

10.05
11.37
11.62

2,570
3,410
4,610
4,950

March 31"
11.78
12.42
12.92
13.66

5,140
5,720
6,170
6,880

April 1
13.87
14.14
14.55
14.67
14.62
14.48
14.52
14.71
14.82
15.02
15.13
15.17
15.58

7,080
7,340
7,750
7,870
7,830
7,680
7,720
7,910
8,020
8,220
8,330
8,370
8,780

April 2
15.95 9,150

Hour

2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3

Gage 
height
16.01
16.22
16.33
16.44
16.40
16.34
16.36
16.31
16.31
16.20
16.14
16.12
16.06
16.05
15.80
15.78
15.60
15.50
15.33
15.56
15.47
15.26
15.44

Discharge

9,210
9,420
9,530
9,640
9,600
9,540
9,560
9,510
9,510
9,400
9,340
9,320
9,260
9,250
9,000
8,980
8,800
8,700
8,530
8,760
8,670
8,460
8,640

April 3
15.39
15.24
15.46
15.20
15.28
15.14
15.18
14.84
14.80
14.67
14.66
14.63
14.43
14.26
14.05

8,590
8,440
8,660
8,400
8,480
8,340
8,380
8,040
8,000
7,870
7,860
7,830
7,630
7,460
7,250

Hour

4
5
6
7
8
9

10
11
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
13.89
13.76
13.53
13.39
13.36
13.34
13.32
13.37
13.27

Discharge

7,100
6,970
6,750
6,620
6,590
6,570
6,550
6,600
6,510

April 4
13.10
12.35
11.85
11.40

6,340
5,660
5,200
4,810

April 5
10.99
10.65
10.40
10.19

4,460
4,170
3,970
3,800

April 6
9.98
9.71
9.56
9.42

3,630
3,420
3,300
3,190

April 7
9.20
9.07
9.00
8.90

3,020
2,920
2,870
2,800

April 8
8.74
8.63
8.59
8.49

2,680
2,600
2,570
2,500

April 9
8.44
8.40
8.37
8.32

2,470
2,440
2,420
2,390
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Minnesota River at Mankato, Minn.

Location.--Lat 44°10'10", long 94°00'15", in sec. 7. T. 108 N., R. 26 W.. on left bank at down 
stream side of Main Street Bridge in Mankato, 2 miles downstream from Blue Earth River, and 
at mile 106. 4. Datum of gage is 747. 92 ft above mean sea level, datum of 1929.

Drainage area. --14, 900 sq mi, approximately.
Gage-height record. --Water-stage recorder graph except for periods Mar. 1 to 2 p.m. Mar. 19, 

11 p.m. Mar. 23 to 8 p.m. Mar. 28, 8 a.m. May 4 to 1:30 p.m. May 19. 2:30 p.m. May 26 to 
May 31, for which graphs were drawn based on once-daily gage readings, and Apr. 8 to 1:30 p.m. 
Apr. 19 when graph was drawn based on three or more daily gage readings.

Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 
ice Mar. 1-30.

Maxima.  March-May 1952: Discharge, 53,500 cfs 12 noon Apr. 14 (gage height, 24.62 ft, from 
graph based on gage readings).

1903 to February 1952: Discharge, 66,600 cfs Apr. 9, 1951 (gage height, 26.20 ft, from 
floodmark).

Maximum known stage, 29. 9 ft Apr. 26, 1881 (discharge, 90, 000 cfs).
Remarks. --No diversions. Some diurnal fluctuation at low and medium stages caused by power- 

plants on Blue Earth River.

Mean discharge, in cubic feet )er second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

1,150
1,150
1,100
1,050
1,000

950
900
900
850
860

April

25,200
31,500
33,200
33,000
31,700
31,500
33,400
36,400
41,800
46,400

May
18,200
17,100
16,000
14,900
13,700
12,400
11,500
11,100
11,700
11,700

Day

11
12
13
14
15
16
17
18
19
20

March

950
1,300
1,700
2,000
2,200
2,400
2,500
2,700
3,200
5,000

April

47,500
48,700
52,300
53,300
51,100
47,400
43,500
39,800
36,400
33,600

May

11,600
11,400
10,800
10,300
9,930
9,600
9,230
8,790
8,360
7,940

Day

21
22
23
24
25
26
27
28
29
30
31

March

7,000
8,000
7,300
6,800
5,500
4,800
4,700
4,700
5,200
9,200

17,400

3,692
227.0
0.29

April

31,500
30,300
28 ; 900
27,900
26,500
25,100
23,700
22,200
20,800
19,500

35,140
2,091
2.63

May

7,630
7,360
7,050
6,890
6,630
6,370
6,130
5,900
5,650
5,410
5,120

9,884
607.7
0.76

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

Hour

6
9
N
6

12

6
N
6
8
9

12

6
N
6

12

Gage 
height Discharge

March 29
8.22
8.26
8.09
8.64
9.19

Mat
10.05
11.43
13.62
14.04
14.49
14.89

 ch 30

13,900
March 31

15.51
16.14
17.25
18.00

15 , 200
16,600
19,700
22,100

Hour

6
N
6

12

6
N
6

12

6
9
N
6

12

6
N

Gage 
height Discharge

April 1
18.51
18.84
19.23
19.72

23,900
25,100
26,600
28,600

April 2
20.12
20.43
20.75
20.77

30,300
31,700
33,200
33,300

April 3
20.68
20.62
20.72
20.86
20.84

32,900
32,600
33,000
33,700
33,600

April 8
21.17
21.44

35,100
36,400

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height
21.64
22.00

Discharge

37,400
39,200

April 9
22.20
22.50
22.74
23.00

40,200
41,800
43,200
44,600

April 10
23.22
23.36
23.45
23.48

45,800
46,600
47,100
47,200

April 11
23.53
23.52
23.52
23.54

47,500
47,500
47,500
47,600

April 12"
23.62 48,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

23.72
23.85
24.02

1952

Discharge

48,600
49,300
50,200

April 13
24.26
24.47
24.58
24.60

51,500
52,700
53,300
53,400

April 14
24.60
24.62
24.60
24.46

53,400
53,500
53,400
52,600

April 15
24.31
24.18
24.06
23.90

51,800
51,100
50,400
49,600
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Minnesota River near Carver, Minn.

Location. --Lat 44°44'. long 93°38', in sec. 31, T. 115 N.. R. 23 W., on left bank 2j miles south
of Carver and at mile 36. Datum of gage is 690. 00 ft above mean sea level, datum of 1929.
Auxiliary chain gage at same datum, 2-3/4 miles upstream. 

Drainage area.  16, 200 sq mi, approximately. 
Gage-height record. --Water-stage recorder graph except May 31 when graph was drawn on basis

of twice-daily readings on inside reference gage. Auxiliary gage record obtained from a graph
drawn on basis of twice-daily gage readings. 

Discharge record. --Fall-stage-discharge relation defined by current-meter measurements above
stage of 6.0 ft. Below 6.0 ft, stage-discharge relation defined by current-meter measurements.
Stage-discharge relation affected by ice Mar. 1 to Apr. 2. 

Maxima. --March-May 1952: Discharge, 60,600 cfs 1-7 a.m. Apr. 16 (gage height, 28.31 ft).
1934 to February 1952: Discharge, 64,100 cfs Apr. 11. 1951; gage height, 28.00 ft Apr. 12,

1951. 
Remarks.  No regulations or diversions.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

2,000
1,900
1,900
1,900
1,950
1,900
1,800
1,750
1,650
1,600

April

11,000
15,100
23,200
32,800
36,600
36,600
36,800
37,700
39,900
42,500

May

22,700
21,100
19,600
18,900
17,700
16,800
16,000
15,300
14,600
13,800

Day

11
12
13
14
15
16
17
18
19
20

March

1,600
1,700
1,900
2,400
2,900
3,100
3,500
4,000
4,200
4,400

April

46,700
49,900
50,900
52,800
57,700
59,100
52,300
44,100
40,900
39,400

May

13,700
13,200
12,500
12,000
11,300
10,300
9,630
8,970
8,570
8,000

Day

21
22
23
24
25
26
27
28
29
30
31

March

4,800
5,800
6,400
6,700
7,300
8,000
7,300
6,600
6,400
6,600
8,000

3 934
241.9
0.28

April

36,800
34,500
33,000
32,100
30,600
£9,100
28,000
26,800
25,000
23,800

36,860
2,193
2.54

May

7,580
7,370
7,020
6,920
6,590
6,500
6,360
6,050
5,850
5,660
5,360

11,480
706

0.82

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

Gage 
height Discharge

March 21
12.93
13.15
13.47
13.75

March 22
14.04
14.20
14.40
14.55

March 23
14.33
14.09
13.88
13.77

March 24
13.67
13.67
13.94
14.18

March 25
14.34
14.53
14.80
14.94

March 26
14.97
14.92
14.96
14.87

March 27
14.70
14.55
14.41
14.27

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

March 28
14.13
14.00
13.97
13.93

March 29
13.87
13.80
13.70
13.63

March 30
13.56
13.61
14.06
14.72

March 31
15.38
15.88
16.38
16.68

April 1
16.94
17.22
17.41
17.69

April 2
18.01
18.41
18.92
19.58

13,700
14,700
16,600
17,700

April 3
20.24
20.87
21.61
22.33

19,600
22,300
27,100
29,700

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 4
22.86
23.28
23.69
23.94

31,600
33,200
33,800
35,200

April 5
24.17
24.38
24.54
24.67

36,700
36,800
36,700
37 ,000

April 6
24.74
24.77
24.81
24.86

37,000
36,800
36,300
36,000

April 7
24.89
24.90
24.93
24.99

36,100
37,000
37 , 400
37,300

April 8
25.05
25,11
25.19
25.29

37,200
37,500
38,100
38,400

April 9
25.37
25.44
25.52
25.60

39,100
40,100
40,800
41,000

April 10
25.68
25.79
25.92
26.07

41,300
42,200
43,700
44,400

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 11
26.22
26.39
26.56
26.76

44,900
46,300
48,900
49,000

April 1226.94 -- -- -

27.08
27.19
27.28

48,500
49,200
51,600
51,500

April 13
27.39
27.48
27.60
27.67

51,100
51,300
49,800
51,000

April 14
27.78
27.90
27.99
28.08

50,800
52,100
54,700
56,300

April 15
28.17
28.24
28.29
28.31

56,300
57,600
58,800
60,000

April 16
28.31 "
28.30
28.28
28.24

60,600
59,900
57,500
56,500

April 17
28.19
28.11
28.01
27.94

54,800
52,200
50,000
47,600
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Mississippi River Main Stem 

Mississippi River at St. Paul, Minn.

Location. --Lat 44°56'40", long 93°05'20", in NE? sec. 6, T. 28 N.. R. 22 W., on left bank in 
St. Paul, 300 ft upstream from Robert Street bridge, 6 miles downstream from Minnesota River, 
and at mile 839. 3 above Ohio River. Datum of gage is 684. 16 ft above mean sea level, adjust 
ment of 1912. Auxiliary water-stage recorder in SB? sec. 22, T. 28 N., R. 22 W., in South 
St. Paul, 7 miles downstream at same datum.

Drainage area. --36, 800 sq mi, approximately.
Gage-height record. --Water-stage recorder graphs from base and auxiliary gages.
Discharge record. --Stage-fall-discharge relation affected by changes in slope and defined by current- 

meter measurements.
Maxima.--March-May 1952: Discharge, 125, 000 cfs 7-11 a. m. Apr. 16 (elevation, 706.18ft). 

1887 to February 1952: Discharge, 92, 800 cfs Apr. 16, 1951 (elevation, 702.95ft). 
Flood of Apr. 29, 1881, reached an elevation of 703. 86 ft (107, 000 cfs), furnished by Corps 

of Engineers.
Remarks. --Flood flow not materially affected by artificial storage. Low and medium flows slightly 

regulated by Government reservoirs on headwaters and by powerplants. Stage-discharge relation 
affected by backwater from Hastings Dam below a discharge of about 25,000 cfs. Bypass diver 
sion of approximately 250 cfs daily mean discharge through Minnespolis-St. Paul sanitary sewers 
not included in records.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

8,070
8,200
8,100
7,880
8,260
8,050
8,060
7,960
7,950
7,910

April

19,400
22,900
25,100
28,600
34,500
41,200
47,600
58,300
69,400
80,600

May

60,200
57,600
55 , 200
52,800
49,800
47,400
45,100
42,900
41,100
37,800

Day

11
12
13
14
15
16
17
18
19
20

March
7,820
8,000
8,400
8,460
8,790
9,280
9,580

10,100
11,000
11,000

April
91,500

103,000
11 2-, 000
120,000
123,000
124,000
123,000
119,000
114,000
107,000

May

35,300
33,300
32,200
31,400
30,800
29,300
27,300
25,500
24,200
23,200

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
11,400
12,400
12,800
12,700
12,900
13,800
14,000
14,400
13,500
13,700
16,100

10,340
635.8
0.33

April

99,700
93,500
88,400
84,000
79,800
75,200
72,000
68,700
65,700
62,400

78,450
4,668
2.39

May
21,800
20,900
19,800
18,500
17,700
16,100
16,600
16,400
15,600
15,600
16,400

31,540
1,939
1.00

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

N
12

N
12

N
12

N
12

N
12

N
12

N
12

N
12

Gage 
Jieight Discharge

March 31
87.89
88.09
88.39
88.56

15,100
16,000
17,000
17,700

April 1
88.65
88.91
89.38
89.73

18,100
19,100
20,900
22,200

April 2
89.86
89.97
90.08
90.17

22,600
22,900
23,300
23,600

April 3
90.49
90.97

24,900
26,900

April 4
91.39
91.95

28,400
30,900

April 5
92.73
93.60

34,400
38,200

April 6
94.27
94.98

41 , 200
44,400

April 7
95.59
96.44

47,200
51,400

April 8
97.86
98.91

58,600
64,500

April 9
99.71
LOO. 57

69,300
74,600

April 10
101.36
102.12

80,700
86 , 400

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

N
12

Gage 
height Discharge

April 11
102.80
103.38

91,600
96,300

April 12
104.06
104.61

103,000
108,000

April 13
105.12
105 . 44

113,000
116,000

April 14'
105.73
LOS. 96

120,000
122,000

April 15
L06.06
106.16

123,000
124,000

April 16"
106.17
L06.ll

124,000
124,000

April 17
106.01
105.89

123,000
121,000

April 18
105.68
105 . 43

119,000
116,000

April 19
105.17
104.85

114,000
111,000

April 20
L04.49
L04.13

107,000
103,000

April 21
103. 76
103 . 40

99,700
96,500

April 22
103.03
102.70

93,400
90,800

April 23"
L02.39
102.10

88,400
86,200

Hour

N
12

N
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

April 24
101.81
101.49

84,100
81,700

April 25
101.24
100.96

79,800
77,700

May 9
94.31
94.23
94.22
94.06

41,400
41,000
41,000
40,300

May 10
93.85
93.52
93.20
92.96

39,300
37,800
36,400
35,400

May 11
93.03
93.03
92.84
92.76

35,700
35,700
34,900
34,500

May 12
92.66
92.41
92.31
92.40

34,100
32,900
32,600
33,000

May 13
92.39
92.24
92.07
91.96

33,000
32,200
31,400
31,000

May 14
91.96
92.10
92.11
92.03

31,000
31,700
31,700
31,300

May 15
92.01
91.94

31,200
30,900

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
91.85
91.73

Discharge

30,500
30,000

May 16
91.61
91.58
91.51
91.30

29,500
29,400
29,100
28,600

May 17
91.19
91.03
91.01
90.92

27,700
27,000
27,000
26,600

May 18
90.69
90.63
90.58
90.52

25,600
25,400
25,300
25,100

May 19
90.40
90.30
90.25
90.16

24,400
24,100
24,000
23,600

May 20
90.04
90.12
90.00
89.90

23,100
23,500
22,900
22,600

May 21
89.75
89.69
89.61
89.51

22,000
21,900
21,500
21,200

May 22
89.45
89.50
89.39
89.27

20,900
21,200
20,700
20,200

Supplemental record.  Apr. 1, 4 p.m., 89.03 ft, 19,500 cfs; Apr. 16, 9 a.m., 106.18 
ft, 125,000 cfs; May 11, 9 a.m., 93.06 ft, 35,800 cfs.
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St. Croix River basin 

Snake River near Pine City, Minn.

Location. --Lat 45°50'30", long 92°56'00", inSEiNWisec. 26. T. 39 N., R. 21 W.. on left bank 
at site of former powerplant and dam, half a mile downstream from Cross Lake, and 1^ miles 
northeast of Pine City. Datum of gage is 919.00 ft above mean sea level, datum of 1929.

Drainage area. --958 sq mi.
Gage-height record.  Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 7, 550 cfs 9 a. m. Apr. 12 to 2 a. m. Apr. 13 (gage height, 

8.30 ft).
1913-17, 1951 to February 1952: Discharge, 7, 320 cfs Apr. 25, 1916.
Flood in May 1950 reached a discharge of at least 12, 500 cfs, on basis of miscellaneous dis 

charge measurements.
Remarks. --Flood flow affected by natural storage in lakes above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

188
180
172
163
156
154
153
152
150
149

April

303
360
497
759

1,230
2,030
3,350
5,010
6,640
7,080

May

1,760
1,430
1,200
1,020

875
738
637
569
513
466

Day

11
12
13
14
15
16
17
18
19
20

March

148
147
145
143
144
148
152
156
158
162

April

7,370
7,540
7,440
7,220
6,870
6,500
6,230
6,010
5,770
5,440

May
428
393
366
353
340
315
303
297
297
297

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

160
159
158
157
169
183
200
218
236
253
278

171
10,490

0.21

April

5,100
4,770
4,420
4,200
3,970
3,730
3,390
2,990
2,630
2,170

4,367
259,900

5.09

May

297
290
290
290
278
266
284
290
284
315
290

509
31,280

0.61

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

Hour

N
12

6
N
6

12

6
N

Gage 
height Discharge

April 4
4.09
4.39

722
981

April 5
4.50
4.61
4.80
4.98

i.osp
1,180
1,380
1,600

April 6
5.08
5.17

1,740
1,880

Hour

6
12

6
N
6

12

6
N
6

12

Gage 
height
5.43
5.66

Discharge

2,330
2,740

April 7
5.78
5.93
6.23
6.46

2,950
3,220
3,770
4.190

April 8
6.64
6.85
7.19
7.48

4,520
4,900
5,520
6,040

Hour

6
N
6

12

6
N

12

N
12

Gage 
height Discharge

April 9
7.69
7.85
7.93
8.00

6,430
6,720
6,870
7,000

April 10
8.02
8.02
8.11

7,040
7,040
7,200

April 11
8.21
8.27

7,390
7,500

Hour

N
12

6
N
3
6

12

N
12

Gage 
height Discharge

April 12
8.30
8.30

7,550
7,550

April 13
8.28
8.23
8.18
8.20
8.21

7,520
7,420
7,330
7,370
7,390

April 14
8.12
8.03

7,220
7,060
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Sunrise River near Stacy, Minn.

Location. --Lat 45°24'30". long 92°55'50", in NW^NW? sec. 26, T. 34 N., R. 21 W., on right bank 
at upstream side of highway bridge, 2| miles northeast of Stacy, and 2j miles downstream from 
small tributary.

Drainage area. --94. 7 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. March-May 1952: Discharge, 806 cfs 2-4 a. m. Apr. 12 (gage height, 7.88ft).

1949 to February 1952: Discharge, 384 cfs May 7, 1950 (gage height, 6. 77 ft); gage height, 
6.85 ft Apr. 15, 1951.

Remarks. --Flow not affected by storage or diversion.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

57
56
56
55
54
53
52
52
51
51

April

90
110
135
170
240
355
412
519
678
726

May

246
236
226
210
195
179
167
166
163
155

Day

11
12
13
14
15
16
17
18
19
20

March

50
49
48
47
46
45
44
42
40
38

April
779
790
770
718
619
542
474
431
399
376

May
153
150
148
134
128
121
115
110
106
103

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

37
36
34
35
37
40
45
50
57
65
75

48.3
2,970
0.59

April
363
356
338
316
311
297
286
274
265
254

413
24,580

4.87

May
100

97
94
92
88
84
88
88
83

109
121

137
8,440
1.67

St. Croix River at St. Croix Falls, Wis.

Location.--Lat 45°24'30", long 92°38'45", in NW? sec. 30, T. 34 N., R. 18 W., on left bank 
1, 800 ft downstream from Northern States Power Co. powerplant in town of St. Croix Falls.

Drainage area. 5.930 sq mi, approximately.
Gage-height record.--Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 

51,000 cfs.
Maxima.--March-May 1952: Discharge, 36, 400 cfs 1-2 p. m. Apr. 11 (gage height, 16.93ft).

1902-5, 1908 to February 1952: Discharge, 54, 900 cfs May 8, 1950 (gage height, 25.19 ft).
Remarks. --Flow controlled by powerplant and regulated by Nevers Dam,. 10 miles above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

2,640
2,680
2,880
2,790
2,760
2,660
2,750
2,730
2,660
2,960

April

4,900
6,200
7,060
9,810

12,400
15,200
19,700
31,600
32,200
34,600

May
11,600
9,540
7,340
6,700
6,840
6,270
5,590
5,530
5,160
5,030

Day

11
12
13
14
15
16
17
18
19
20

March
2,820
2,540
2,810
2,860
2,810
2,640
3,130
2,880
2,800
2,990

April
36 , 200
35,300
33,200
31,200
30,100
29,000
28,100
27 , 400
26,300
24,900

May
4,740
4,630
4,800
4,400
4,030
4,260
4,170
3,870
4,040
3,950

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
3,080
3,020
2,950
2,740
2,580
2,740
3,140
3,240
3,280
3,120
3,160

2,866
176.2
0.56

April
23,300
22,700
22,700
22,700
21,800
20,000
18,200
16,100
14,100
12,500

22,320
1,328
4.20

May

3,760
3,650
3,820
3,350
3,300
3,410
3,520
3,230
3,320
3,420
3,660

4,868
299.4
0.95
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Mississippi River Main Stem 

Mississippi River at Prescott, Wis.

Location. --Lat 44°44'45", long 92°48'00", in sec. 9, T. 26 N., R. 20 W., on left bank 200 ft
downstream from St. Croix River, 300 ft south of Chicago, Burlington & Quincy Railroad bridge, 
800 ft south of bridge on U. S. Highway 10, and at mile 811.4 above Ohio River. Datum of gage 
is 600.00 ft above mean sea level, adjustment of 1912 (levels by Corps of Engineers) .

Drainage area. --44, 800 sq mi, approximately.
Gage-height record. --Water-stage recorder graph except Apr. 14 to May 1 when gage heights are 

from graph based on twice-daily outside-staff gage readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1-31.
Maxima. --March-May 1952; Discharge, 155, 000 cfs Apr. 16-18 (gage height, 89.03ft).

1928 to February 1952: Discharge, 128, 000 cfs Apr. 17, 1951 (gage height, 87.50ft).
Remarks. --Some regulation by reservoirs, navigation dams, and powerplants at low and medium 

stages. Flood flow not materially affected by artificial storage.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

13,700
13,500
13,400
12,300
12,300
12,800
13,000
13,000
13,200
13,000

April

25,200
31,000
34,700
37,800
42,200
49,700
58,000
67,000
82,200
98,200

May

74,200
70,200
65,700
61,800
59,300
56 , 400
54,000
51,700
49,100
47,100

Day

11
12
13
14
15
16
17
18
19
20

March

13,500
12,400
12,800
13,000
13,700
13,500
14,100
15,300
16,400
16,700

April

114,000
127,000
139,000
147,000
152,000
155,000
155,000
152,000
148,000
141,000

May

44,000
41,100
39,600
38,600
37,900
36,800
35,300
33,400
31,800
30,500

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

16,900
17,100
17,800
18,900
19,100
17,400
18,100
19,400
20,600
21,500
23,400

15,540

0.40

April

133,000
125,000
118,000
112,000
108,000
102,000

96,400
90,000
84,000
78,900

100,100
5,957

2.49

May

29,000
27,800
27,700
25,400
22,800
21,200
21 , 200
21,300
20,900
20,900
20,800

39,270
2,415
1.01

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

Hour

12

N 
5 

12

Gage 
height Discharge

April 1 
77.54 28,200 

April 2 
78.11 31,100 
78.38 32,500 
78.50 33,200

Hour

N
12

N 
12

Gage 
height Discharge

April 3 
78.79 34,800 
79.01 36,000 

April 4 
79.33 37,800 
79.67 39,600

Hour

N 
12

N 
12

Gage 
height Discharge

April 5 
80.07 41,900 
80.62 45,600 

April 6 
81.15 49,700 
81.67 53,900

Hour

N 
12

N 
12

Gage 
height Discharge

April 7 
82.15 58,200 
82.54 61,800 

April 8 
82.95 66,200 
83.62 74,000
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Cannon River basin 

Cannon River at Welch, Minn.

Location. --Lat 44°34', long 92°44', in sec. 28, T. 113 N., R. 16 W., on right bank a quarter of
a mile downstream from highway bridge at Welch and 3 miles upstream from Belle Creek. 

Drainage area. --1, 320 sq mi, approximately. 
Gage-height record.  Water-stage recorder graph. 
Discharge record. --Stage-discharge relation defined by current-meter measurements below 9, 100

cfs and extended to peak stage by logarithmic plotting; affected by ice Mar. 1-10. 
Maxima. March-May 1952: Discharge, 15, 800 cfs 6 a. m. Apr. 2 (gage height, 12. 00 ft).

1909-14, 1930 to February 1952: Discharge, 14, 600 cfs July 21, 1951; gage height, 12.04ft
Mar. 23, 1936, site then in use. 

Remarks. --Flood flow not materially affected by artificial or natural storage. Diurnal fluctuation
at low and medium flows caused by powerplants above station. No diversions above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
1
8
9

10

March

430
275
290
410
430
440
420
420
280
300

April

11,100
13,100
8,150
6,160
6,710
6,350
7,150
7,390
7,150
5,850

May

884
878
852
945
945
897
871
890
924

1,000

Day

11
12
13
14
15
16
17
18
19
20

March

470
562
694
694
327
304
377
716
739
752

April

4,670
4,100
3,660
3,350
3,160
3,020
2,880
2,680
2,490
2,330

May

987
938
878
826
819
812
793
793
780
577

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

762
748
752
762
752
748
748
744
748

1,500
7,490

809
49,750

0.71

April

2,210
2,420
2,380
2,190
2,000
1,820
1,670
1,420

910
897

4,312
256,600

3.64

May

543
528
527
487
293
356
538
568
560
579
612

738
45,380

0.64

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

Hour

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7

Gage 
height Discharge

March 30
2.78
2.79
2.81
2.81
2.82
2.84
2.87
2.93
3.02
3.20
3.35
3.50
3.72
4.12
4.47
4.83
5.13
5.30
5.44
5.62
5.78
6.02
6.18
6.66

766
770
780
780
784
793
806
835
880
970

1,040
1,120
1,240
1,460
1,660
1,890
2,090
2,210
2,310
2,460
2,580
2,790
2,930
3,390

March 31
7.30
7.47
7.78
8.28
8.64
9.00
9.34
9.60
9.75
9.83
9.87
9.87
9.86
9.86
9.87
9.89
9.92
9.97

10.01

4,070
4,260
4,620
5,240
5,760
6,400
7,090
7,670
8,040
8,240
8,340
8,340
8,320
8,320
8,340
8,390
8,480
8,620
8,730

Hour

8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2

Gage 
height
10.10
10.12
10.13
10.13
10.14

Discharge

9,000
9,060
9,100
9,100
9,130

April 1
10.16
10.16
10.20
10.24
10.28
10.31
10.33
10.34
10.34
10.33
10.33
10.33
10.39
10.54
10.67
10.85
11.06
11.23
11.37
11.49
11.62
11.71
11.76
11.81

9,190
9,190
9,320
9,450
9,580
9,680
9,750
9,790
9,790
9,750
9,750
9,750
9,960

10,500
10,900
11,600
12,300
12,900
13,400
13,900
14,400
14,700
14,900
15,100

April 2
11.86
11.86
11.91
11.96
11.96
12.00
11.96
11.89
11.73
11.58
11.38
11.21
11.09
10.95

15,300
15,300
15,500
15,600
15,600
15,800
15,600
15 , 400
14,800
14,200
13,500
12,900
12,400
11,900

Hour

3
4
5
6
7
8
9

10
11
12

3
6
9
N
3
6
9

10
12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
2
3

Gage 
height
10.80
10.75
10.71
10.66
10.65
10.59
10.58
10.54
10.46
10.43

Discharge

11,400
11,200
11,100
10,900
10,900
10,600
10,600
10,500
10,200
10,100

April 3
10.28
10.10
9.92
9.71
9.55
9.36
9.33
9.24
9.21

9,580
9,000
8,480
7,940
7,560
7,140
7,070
6,880
6,820

April 4
9.05
8.91
8.77
8.63
8.55
8.80
9.01
9.15

6,500
6,230
5,980
5,750
5,620
6,030
6,420
6,700

April 5
9.29
9.27
9.16
9.06
9.04
9.11
9.16
9.14

6,990
6,950
6,720
6,520
6,480
6,620
6,720
6,680

April 6
9.11
8.99
8.81
8.64
8.61
8.72

6,620
6,380
6,050
5,760
5,720
5,890

Hour

6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

N
12

N
12

6
N

Gage 
height

9.01
9.19
9.38

Discharge

6,420
6,780
7,180

April 7
9.51
9.41
9.24
9.14
9.20
9.37
9.52
9.64

7,460
7,240
6,880
6,680
6,800
7,160
7,490
7,770

April 8
9.63
9.51
9.40
9.38
9.37
9.42
9.51
9.51

7,740
7,460
7,220
7,180
7,160
7,260
7,460
7,460

April 9
9.39
9.40
9.34
9.17

7,200
7,220
7,090
6,740

April 10
8,97
8.67
8.36
8,13

6,340
5,810
5,350
5,050

April 11
7.92
7.82
7.69
7.59

4,780
4,660
4,510
4,390

April 12
7.32
7.10

4,090
3,850

April 13
6.92
6.76

3,650
3,490

April 14
6.69
6.62

3,420
3,350
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Cannon River at Welch, Minn. -Continued

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

Hour

6
12

3
N

12

N
12

Gage 
height

Apr.
6.55
6.51

Discharge

14- Con.
3,280
3,240

April 15
6.52
6.43
6.33

3,250
3,160
3,070

April 16
6.29
6.21

3,030
2,960

Hour

N
12

6
N
6

12

6

Gage 
height Discharge

April 17
6.13
6.01

2,890
2,780

April 20
5.52
5.46
5.40
5.36

2,380
2,330
2,280
2,250

April 21
5.33 2,230

Hour

N
6

12

6
N
6
9

12

N

Gage 
height
5.28
5.27
5.38

Discharge

2,190
2,180
2,260

April 22
5.45
5.61
5.69
5.71
5.68

2,320
2,450
2,510
2,530
2,500

April 23
5.50 2,360

Hour

12

3
6
9
N
3
6
9

12

Gage 
height
5.40

Discharge

2,280
April 28

4.48
4.47
4.44
4.42
4.35
4.02
3.68
3.54

1,600
1,590
1,570
1,550
1,500
1,270
1,040

938

Ch:.ppewa River basin 

Chippewa River at Durand, Wis.

Location. --Lat 44°37'45". long 91°58'10", in SW| sec. 21, T. 25 N., R. 13 W., on left bank at 
Durand, 75 ft downstream from highway bridge, and 9. 5 miles downstream from Red Cedar 
River. Datum of gage is 695. 20 ft above mean sea level, adjustment of 1912.

Drainage area. --9,010 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 92,000 

cfs; affected by ice Mar. 1-30.
Maxima.--March-May 1952; Discharge, 50, 500 cfs 2-3 a. m. Apr. 11 (gage height, 11.95ft). 

1928 to February 1952: Discharge, 93,600 cfs Sept. 2, 1941 (gage height, 15.43 ft) . 
Maximum stage known, 18.4 ft Sept. 12, 1884.

Remarks. --Plow partly regulated by pov/erplants, Chippewa, Flambeau, and Wissota Reservoirs, 
Moose and Rest Lakes, and four reservoirs on upper Red Cedar River.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
7,900
8,000
8,000
8,000
7,900
7,700
7,500
6,800
6,200
6,400

April
12,400
27,700
35,800
37,500
29,900
26,200
30,400
33,600
36,300
46,200

May
11,800
10,600

9,350
9,950
7,380
8,200
8,200
8,200
8,480
8,200

Day

11
12
13
14
15
16
17
16
19
20

March
6,700
6,900
7,300
6,900
5,600
4,700
6,600
6,800
6,600
6,800

April
46,200
37,500
34,400
28,300
22,200
24,100
27,700
28,800
30,900
32,500

May
7,920
8,480

10,300
9,650

10,600
10,900
9,950

10,300
8,480
8,200

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
6,000
5,200
4,000
5,400
5,900
6,200
6,000
6,200
5,100
5,100
5,980

6,464
397.4
0.83

April
32,000
28,800
30,400
33,100
28,800
22,600
19,400
18,100
14,800
12,400

28,970
1,724
3.59

May
7,380
6,980
5,740
5,740
6,480
5,740
7,380
7,650
6,850
7,380
9,060

8,436
518.7
1.08
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Zumbro River basin 

Zumbro River at Zumbro Falls, Minn.

Location.--Lat 44°17'12". long 92°25'56", in sec. 36, T. HON., R. 14 W., on left bank in
Zumbro Falls, 1, 000 ft downstream from Spring Creek, 0. 7 mile upstream from highway bridge
on U. S. Highway 63, and 6. 3 miles downstream from North Branch. Datum of gage is 811. 26 ft
above mean sea level, datum of 1929. 

Drainage area. --1,130 sq mi, approximately. 
Gage-height record.  Water-stage recorder graph. 
Discharge record. --Stage-discharge relation defined by current-meter measurements. Discharges

for period of no gage-height recrtrd May 26-31 estimated on basis of record for Zumbro River at
Theilman. 

Maxima. March-May 1952: Discharge, 19, 000 cfs 6-7 p. m. Apr. 1 (gage height, 23.98ft).
1909-17, 1929 to February 1952: Discharge, 30, 700 cfs July 22, 1951 (gage height, 30.80ft,

from floodmark) . 
Remarks. --Flood flow not materially affected by artificial or natural storage. Diurnal fluctuation

at low and medium flows caused by powerplant above station.

Mean discharge, in cubic feet per second. 1952

Day

1
2
3
4
5
6
7
f!
9

10

March

298
293
308
289
236
284
241
278
236
235

April

18,000
16,100
5,720
3,810
4,490
4,380
5,180
5,140
4,760
3,410

May

845
838
467
398
412
506
581
824
852
852

Day
-ii
12
13
14
15
16
17
18
19
20

March
261
302
334
353
361
345
512
627
829
936

April

2,110
1,830
1,650
1,580
2,030
2,600
2,180
1,840
1,720
1,610

May
526
631
545
289
294
403
278
351
275
528

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
971
957
873
822
653
662
507
598
763

2,760
14,600

1,023

1.04

April
1,500
1,540
1,580
1,420
1,260
1,130
1,030

950
901
838

3,410

3.37

May
579
593
601
603
451
580
550
500
510
520
620

542
33,330

0.55

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

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
K
3
6
9

11
12

6
11

N
6

Gage 
height Discharge

March 29
8.11
7.78
7.72
7.98
8.19
8.29
8.51
8.60

747
538
504
662
803
873

1,030
1,090

March 30
8.59
8.61
8.83
9.43

10.72
12.53
14.11
16.88

1,080
1,100
1,250
1,670
2,630
4,070
5,460
8,510

March 31
18.87
19.90
20.86
21.65
22.40
23.20
23.72
23.82
23.77

11,100
12,600
14,000
15,300
16,500
17,800
15,600
18,800
18,700

April 1
23.05
22.67
22.75
23.96

17,500
16,900
17,000
19,000

Hour

7
12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6

. 9
N
3
6
9

10
12

3
6
9

Gage 
height
23.98
23.42

Discharge

19,000
18,100

April 2
23.07
22.95
23.06
23.04
22.53
21.50
20.01
18.10

17,600
17,400
17,500
17,500
16,700
15,000
12,800
10,100

April 3
16.41
15.29
14.60
13.93
13.40
12.79
12.35
12.09

7,940
6,670
5,950
5,290
4,810
4,280
3,930
3,720

April 4
11.99
11.92
11.83
11.76
11.88
12.52
13.06
13.12
13.06

3,640
3,590
3,510
3,460
3,550
4,070
4,500
4,560
4,500

April 5
12.92
12.95
13.05

4,390
4,410
4,500

Hour

N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

11
12 ,

Gage 
height
13.02
13.07
13.24
13,10
12.83

Discharge

4,470
4,510
4,670
4,540
4,310

April 6
12.61
12.35
12.18
12.07
12.02
13.32
13.88
13.99

4,140
4,930
3,790
3,710
3,670
4,740
5,240
5,340

April 7
13.91
13.49
13.22
13.18
13.44
13.36
14.85
14.76

5,270
4,890
4,650
4,610
4,850
4,770
6,200
7,110

April 8
14.28
13.62
13.31
13.21
13.22
13.29
13.68
13.76
13.72

5,630
5,010
4,730
4,640
4,650
4,710
5,060
6,130
5,100

Hour

3 .
6
9
N
3
6
9

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height

1952

Discharge

April 9
13.54
13.24
13.21
13.48
13,48
13.31
13.16
12.93

4,940
4,670
4,640
4,880
4,880
4,730
4,590
4,390

April 10
12.48
11.84
10,83
10.35

4,030
3,530
2,710
2,330

April 11
10.10
10.03

9. 95
9.87

2,140
2,090
2,040
1,980

April 15'
9.63
9.59

10.21
10.72

1,810
1,780
2,220
2,630

April 16
10.74
10.75
10.67
10.47

2,640
2,650
2,590
2,430

April 17
10.29
10.16
9.98
9.83

2,280
2,180
2,060
1,950
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Zumbro River at Theilman, Minn,

Location. --Lat 44°17'15". long 92°11'25", in sec. 36, T, HON., R. 12 W., on left bank at
Theilman, a quarter of a mile upstream from highway bridge, and 1 mile upstream from West
Indian Creek. Datum of gage is 700. 00 ft above mean sea level, adjustment of 1913. 

Drainage area.  1, 320 sq mi, approximately. 
Gage-height record.  Water-stage recorder graph. 
Discharge record. --Stage-discharge relation defined by current-meter measurements below 10,000

cfs and extended to peak s^age by logarithmic plotting; affected by ice Mar. 1-7. Shifting-control
method used Mar. 1-29. 

Maxima.--March-May 195JJ; Discharge, 20, 800 of$ 6--7 p, m. Apr. I (gage height, 41.49ft), from
rating curve extended abqve 10,000 cfs by logarithmic plotting.

1938 to February 1952: Discharge, 33, 000 cfs July 22, 1951 (gage height, 43.43ft), from
rating curve extended above 10,000, cfs by logarithmic plotting. 

Remarks.  Flood flow not materially affected hy artificial or natural storage. Diurnal fluctuation
at low and medium flows caused by powerplant above station.

Mean discharge, w cubic feet ] »er second, 1938

Day

1
2
3
4
5
6
7
8
9

10

March
360
350
350
370
320
330
370
338
371
324

April
18,700
16,300
9,600
4,290
4,670
4,420
5,220
5,720
5,010
4,150

May

986
979
838
624
555
572
619
857
933
937

Day

11
12
13
14
15
16
17
18
19
20

Ma?eh.
344
344
379
427
441
413
449
616
8Q9
§71

Monthly mean discharge, in cubic feet per sect 
Runoff in acre-feet

April
?,57Q
M?Q
1,890
1,740
1,920
2,620
?,48Q
g,020
1,830
1,720

May
801
745
739
6Q8
S87
445
461
384
404
313

Day

21
22
23
24
25
26
27
28
39
30
31

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

March
994

1,010
933
858

. 763
701
688
566
729

5,570
11,800

1,010 
62,050

0.88

April
1,610
1,540
1,620
1,510
1,360
1,270
1,190
1,120
1,050

975

3,743 
222,700

3.16

May
600
 630
647
657
650
529
659
639
558
561
562

639 
39,310

0.56

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

Hour

3
6
9
N
3
6
7
9

12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3

Gage 
height Discharge

March 29
29.89
30.15
30.25
30.27
30.11
29.93
29.91
30.10
31.24

659
751
785
789
720
644
633
697

1,120
March 30

31.65
31.88
31.97
32.02
32.09
32.16
32.24
32.34
32.41
32.55
32.84
33.28
34.13
34.82
35.55
36.30
37.10
37.40
37.59
37.62
37.65
37.64
37.64
37.66

1,280
1,360
1,400
1,420
1,460
1,490
1,520
1,580
1,610
1,690
1,870
2,180
2,810
3,330
3,900
4,550
5,920
6,600
7,030
7,100
7,160
7,140
7,140
7,180

March 31
37.72
37.80
37.90

7,320
7,500
7,720

Hour

4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5

Gage 
height
38.07
38.21
38.34
38.48
38.61
38.75
38.87
39.00
39.13
39.27
39.42
39.62
39.75
39.94
40.15
40.32
40,55
40.70
40.82
40.93
40.94

Pi^charge

8,110
8,420
8,75Q
9,120
9,48Q
9. ,900

10,300
10,600
ij.,000
H,5QQ
11,900
12,600
13,000
13,800
14,600
15,300
15,300
17,000
17,500
18,000
11,100

Apr}.! 1
40.99
41.00
40.98
41.05
41.01
40.96
40.91
40.87
40.83
40.78
40.72
40.69
40.65
40.77
41.00
41.37
41.42

18,400
18,400
18,300
18,600
18,400
18,200
18,000
17,800
17,600
17,300
17,000
16,900
16,700
17,300
18,400
20,200
20,500

Hour

6
7
a
9

10
U
12

6
N
6

12

6
N
6

3.2

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9

Gage 
height
41,47
41.49
41,42
41.39
41,32
41.12
41. Og

Discharge

20,800
20,800
20,500
20,400
20,000
19,000
18,500

April 2
40.71
40,47
40.39
40.22

17,000
15,900
15,600
14,900

April 3
39.52
38,43
37.63
36,61

12,200
8,980
7,120
5,320

April 4
36.36
35,98
35,74
35,57
35,48
35,87
36.31
36.29

4,650
4,240
4,050
3,920
5,840
4,160
4,560
4,540

April 5
36.36
36.41
36.37
36.32
36.30
36.36
36,56
36.64

4,620
4,680
4,630
4,570
4,550
4,620
4,900
5,020

April 6
36.53
36.27
36.06

4,860
4,520
4,310

Hour

N
3
4
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

6
N
6

12

Gage 
height
35.84
35.68
35.65
35.90
36.30
36.42

Discharge

4,130
4,000
3,980
4,180
4,550
4,700

April 7
36,71
36.90
36.95
36.85
36.64
36.51
36.69
36.95

5,140
5,500
5,600
5,400
5,020
4,820
5,100
5,600

April 8
37.29
37.42
37.38
37.12
36.78
36.58
36.50
36.52

6,350
6,640
6,560
5,970
5,260
4,930
4,810
4,840

April 9
36.64
36.76
36.72
36.60
36.55
36.61
36.62
36.57

5,020
5,230
5,160
4,960
4,880
4,980
4,990
4,920

April 10
36.28
35.96
35.43
34.58

4,530
4,230
3,800
3,150
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Zumbro River at Theilman, Minn.--Continued

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

Hour

6
N
6

12

6
N
6

Gage 
height Discharge

April 11
34.01
33.67
33.52
33.45

2,720
2,470
2,360
2,300

April 12
33.36
33.27
33.18

2,240
2,170
2,110

Hour

12

6
N
6

12

6
N

Gage 
height
33.06

Discharge

2,020
April 13

32.91
32.85
32.82
32.75

1,920
1,880
1,850
1,810

April 14
32.70
32.62

1,780
1,730

Hour

6
10
12

3
6
9
N
3

Gage 
height
32.58
32.53
32.60

Discharge

1,700
1,680
1,720

April 15
32.65
32.76
33.10
33.13
32.96

1,740
1,810
2,050
2,070
1,950

Hour

6
9

12

6
N
6

12

Gage 
height

32.89
32.92
33.17

Discharge

1,900
1,920
2,100

April 16
33.83
34.03
34.05
34.04

2,590
2,740
2,750
2,740

Whitewater River basin 

South Fork Whitewater River near Altura, Minn.

Location. --Lat 44°04'10", long 91°58'49", in SE* sec. 14, T. 107 N., R. 10 W., on left bank 500 
ft upstream from highway bridge, 1.4 miles upstream from small tributary entering from the 
west, 2 miles west of Altura, and 2.4 miles upstream from Keefer Creek.

Drainage area. --76. 8 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, 520 cfs 2 p. m. Mar. 31 (gage height, 8. 55 ft).

1939 to February 1952: Discharge, 4, 250 cfs July 21, 1951 (gage height, 9. 36 ft); gage height, 
10.61 ft Aug. 31, 1947.

Remarks. --Flow not affected by regulation or diversion.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

13
13
13
13
12
12
13
13
14
14

April

1,220
417
112

87
85
95
92
83
83
65

May

35
34
33
32
30
29
30
36
33
34

Day

11
12
13
14
15
16
17
18
19
20

March

15
16
17
17
17
18
18
20
21
22

April

65
58
58
50
74
98

106
84
76
65

May

32
31
29
28
28
26
24
24
23
23

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

32
37
24
22
23
20
20
20
22

421
2,730

119
7,300
1.78

April

60
63
55
50
47
44
39
38
36
36

118
7,020
1.71

May

24
24
26
28
26
24
25
25
23
25
25

28.0
1,720
0.42

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

Hour

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8

&& Discharge

March 30
1.20 22
1.20 22
1.20 22
1.24 25
1.30 29
1.31 30
1.33 32
1.53 51
1.70 71
1.85 91
1.96 107
2.14 136
2.52 214
2.80 287
4.17 755
3.56 525
4.18 759
4.36 834
4.55 914
4.56 918

Hour

9
10
11
12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4

Gage 
height
4.74
4.95
5.53
6.29

Discharge

994
1,080
1,330
1,680

March 31
6.41
6.95
7.35
7.59
7.50
7.53
7.66
7.37
8.18
8.20
8.16
8.22
8.43
8.55
8.41
8.27

1,740
2,120
2,460
2,660
2,580
2,610
2,720
2,470
3,190
3,210
3,170
3,230
3,420
3,520
3,400
3,270

Hour

5
6
7
8
9

10
11
12

1
2
3
4
5
6
7
8
9

10
11

N

Gage 
height
8.05
7.73
7.53
7.42
7.42
7.26
6.84
6.42

Discharge

3,080
2,790
2,610
2,520
2,520
2,380
2,040
1,750

April 1
6.02
5.73
5.49
5.28
5.04
4.83
4.60
4.40
4.10
3.90
3.78
3.80

1,540
1,410
1,310
1,220
1,120
1,030

935
851
Til
649
604
611

Hour

1
2
3
4
5
6
7
8
9

10
11
12

6
N
6

12

N
12

Gage 
height
4.29
5.43
6.33
6.73
6.59
6.21
5.73
5.35
5.21
5.12
5.11
5.07

Discharge

805
1,280
1,700
1,950
1,850
1,640
1,410
1,250
1,190
1,150
1,150
1,130

April 2
3.74
2.71
2.35
2.20

589
262
177
147

April 3
1.95
1.84

106
90
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Whitewater River at Beaver, Minn.

Location. --Lat 44°08'35", long 92°00'14", in sec. 15, T. 108 N., R. 10 W., on left bank 500 ft 
downstream from Beaver Creek and half a mile northeast of Beaver. Datum of gage is 688. 70 ft 
above mean sea level, adjustment of 1912 (levels by Corps of Engineers).

Drainage area. --288 sq mi.
Gage-height record.  Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements below 2, 700 

cfs and extended to peak stage by logarithmic plotting; affected by ice Mar. 1-6.
Maxima. --March-May 1952; Discharge, 6, 580 cfs 11 a. m. Mar. 31 (gage height, 9.51ft), from 

rating curve extended as explained above.
1939 to February 1952: Discharge, 10,500 cfs June 13, 1950 (gage height, 10.75 ft, from 

floodmark), from rating curve extended as explained above.
Flood in September 1938 reached a stage of 92. 75 ft, former site and datum, from flood- 

marks (discharge, 7, 500 cfs; computed by Corps of Engineers).
Remarks. --No diversion or regulation above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

93
93
92
91
89
93
92
94
94
92

April

4,200
2,770

640
381
435
414
439
331
318
244

May

140
137
135
132
128
124
129
139
139
133

Day

11
12
13
14
15
16
17
18
19
20

March

92
94
97
97
99

102
105
111
133
176

April

222
205
213
204
245
354
427
304
262
230

May

131
128
127
128
127
123
120
117
116
115

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
217
240
196
152
139
132
127
124
142

2,060
5,730

364
22,390

1.46

April
215
213
196
180
172
166
160
153
148
143

486
28,930

1.88

May
115
113
119
122
119
115
118
115
114
122
120

125
7,660
0.50

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

Hour

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9

11
N
3

4:30
6
8
9

12

3
6
9
N
3
6
9

10

Gage 
height Discharge

March 29
2.24
2.23
2.24
2.25
2.26
2.37
2.74
3.56

124
123
124
126
127
139
190
240

March 30
4.49
5.39
6.10
6.72
7.23
7.62
8.31
8.75

592
950

1,330
1,820
2,380
2,900
3,990
4,830

March 31
8.86
8.99
9.36
9.51
9.47
9.23
9.19
9.21
9.27
9.24
9.07

5,060
5,330
6,190
6,580
6,470
5,870
5,780
5,820
5,970
5,900
5,500

April 1
8.85
8.52
8.24
7.96
7.91
7.82
8.88
8.96

5,040
4,380
3,870
3,410
3,330
3,190
5,100
5,230

Hour

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3

hS Discharge

8.80 4,930
April 2

8.46 4,260
8.20 3,800
7.85 3,240
7.48 2,700
7.10 2,220
6.58 1,690
6.01 1,280
5.61 1,060

April 3
5.33 924
5.05 798
4.72 668
4.47 586
4.24 517
4.04 461
3.92 429
3.87 416
April 4

3.87 416
3.83 406
3.75 386
3.68 368
3.58 344
3.49 324
3.67 366
4.01 453
April 5

4.25 520
4.14 488
4.21 508
4.03 458
3.74 383
3.53 333
3.63 356
3.85 411
April 6

3.95 437

Hour

6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N

St Discharge

3.86 414
3.87 416
3.72- 378
3.52 331
3.75 385
4.02 455
4.44 576
April 7

4.34 546
4.16 494
4.27 525
4.04 461
3.71 375
3.51 328
3.50 326
3.53 333
April 8

3.51 328
3.62 354
3.60 349
3.65 361
3.54 335
3.42 308
3.37 298
3.35 294
April 9

3.36 296
3.46 317
3.47 319
3.51 328
3.55 338
3.53 333
3.47 319
3.37 298
April 10

3.28 280
3.21 267
3.12 251
3.02 233

Hour

3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

hSt Discharge

2.99 228
2.92 217
2.91 216
2.89 212
April 11

2.96 224
2.97 225
2.98 227
3.01 232
3.02 233
2.93 219
2.87 210
2.82 203
April 12

2.79 199
2.80 200
2.82 203
2.87 210
2.87 210
2.87 210
2.84 206
2.80 200
April 13

2.81 201
2.81 201
2.83 204
2.89 213
2.94 220
2.97 225
3.00 230
2.92 217
April 14

2.87 210
2.74 192
2.72 190
2.70 187
2.78 197
2.92 217
2.94 220
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Whitewater River at Beaver, Minn.--Continued

Elour

12

3
6
9
N
3
6
9

12

3
6

Gage p.. , height Discharge

2.93 219
April 15

2.93 219
2.99 228
3.07 242
3.17 260
3.18 261
3.19 263
3.14 254
3.11 249

April 16
3.16 258
3.44 313

Hour

9
N
3
6
9

12

3
4
6
9

11

height Discharge

3.69 371
3.84 408
3.92 429
3.77 390
3.64 359
3.63 356

April 17
3.99 447
4.05 464
3 . 98 445
4.15 491
4.26 522

Hour

N
3
G
9

12

6
N
6

12

6
N

height Discharge

4.19 502
3.96 440
3.72 378
3.58 344
3.53 333

April 18
3.39 302
3.40 304
3.39 302
3.28 280

April 19
3.21 267
3.19 263

Hour

6
12

6
N
6

12

6
N
6

12

height Discharge

3.14 254
3.11 249

April 20
3.04 237
2.98 227
2.95 222
2.94 220

April 21
2.93 219
2.89 213
2.89 213
2.89 213

Gilmore Creek basin 

Gilmore Creek at Winona, Minn.

Location. --Lat 44°02'40". long 91°41'25", sec. 29, T. 107 N., R. 7 W., on left bank at west edge 
of Winona, 1, 500 ft upstream from bridge on IT. S. Highway 14, 2y miles upstream from Lake 
Winona, and 6\ miles upstream from mouth. Datum of gage is 672. 92 ft above mean sea level, 
adjustment of 1912.

Drainage area. --8. 95 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1, 4-7, 15, 16, 22-27. Shifting-control method used Mar. 31 to May 31.
Maxima. --March-May 1952: Discharge, 101 cfs 3 a. m. Mar. 31 (gage height, 2.10ft).

1939 to February 1952: Discharge, 5, 360 cfs July 21, 1951 (gage height, 9.47 ft), from rat 
ing curve extended above 260 cfs on basis of slope-area determination at gage height 6. 74 ft and 
by logarithmic plotting.

Remarks. --Flood flow not materially affected by artificial or natural storage. Low flows some 
times regulated by swimming pool three-quarters of a mile above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

3.6
3.9
3.9
3.8
3.8
3.8
3.8
3.9
3.9
3.9

April

7.1
4.5
4.4
4.4
4.4
4.4
4.0
4.0
3.9
4.0

May

4.3
3.8
3.8
4.0
4.2
4.2
4.2
4.2
4.2
4.4

Day

11
12
13
14
15
16
17
18
19
20

March

3.9
3.9
3.8
3.8
3.8
3.8
4.0
4.4
4.4
4.2

April

4.0
3.9
4.0
4.3
4.3
4.2
4.2
4.0
4.0
4.2

May
4.5
4.8
4.8
5.0
5.0
5.1
5.0
4.6
4.6
4.8

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
4.0
4.0
4.0
3.9
3.8
3.8
3.8
3.8
4.2
5.4

19

274
0.57

April

4.3
4.5
4.5
4.2
4.5
4.6
4.6
4.6
4.6
4.8

261
0.55

May

4.6
4.6
4.8
5.4
4.8
4.3
4.0
4.2
4.5
4.6
5.0

278
0.58

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

Hour

3
6
9
8
,5
6
9

12

1

height Discharge

March 30
0.27 4.4
.27 4.4
.27 4.4
.33 5.3
.37 5.9
.36 5.8
.42 6.8
.49 8.0

March 31
.51 8.4

Hour

2
3
4
5
6
7
8
9

10
11
N

Gage 
height
0.70
2.10
1.71
1.37
.97
.90
.81
.74
.73
.70
.68

Discharge

12
101
64
39
21
18
15
14
13
12
12

Hour

1
2
3
4
5
6
7
8
9

10
11

Gage 
height
0.68
.68
.68
.68
.67
.66
.66
.66
.66
.64
.55

Discharge

12
12
12
12
12
12
12
12
12
11
9.2

Hour

12

3
6
9
N
3
4
6
9

12

heflht Discharge

0.59 10
April 1

.37 5.9

.32 5.1

.31 5.0

.34 5.4

.44 7.1

.73 13

.67 12

.43 6.9

.32 5.1
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Mississippi River Main Stem 

Mississippi River at Winona, Minn.

Location. --Lat 44°03 I 20". long 91°38'15", in sec. 23, T. 107 N., R. 7W., on right bank at 
Winona Pumping Station in Winona, 9| miles upstream from Trempealeau River, and at mile 
725. 7 above Ohio River, Datum of gage is 639. 64 ft above mean sea level, datum of 1929. 
Auxiliary water-stage recorder at navigation dam 5A in sec. 9, T. 107 N., R. 7 W., 2.7 miles 
upstream. Datum of auxiliary gage is 600.00 ft above mean sea level, adjustment of 1912.

Drainage area. --59, 200 sq mi, approximately.
Gage-height record.--Water-stage recorder graphs for base and auxiliary gages.
Discharge record. --Stage-fan-discharge relation affected by changes in slope and defined by 

current-meter measurements; affected by ice Mar. 1-19.
Maxima. --March-May 1952: Discharge, 190, 000 cfs 5-8 a. m. Apr. 20 (gage height, 17.91ft). 

1928 to February 1952: Discharge, 178,000 cfs Apr. 18, 1951 (gage height, 17. 35 ft) .
Remarks. --Some regulation by reservoirs, navigation dams, and powerplants at low and medium 

stages. Flood flow not materially affected by artificial storage.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

23,500
23,000
23,000
23,100
23,400
23,200
22,300
21,900
22,800
23,100

April

52,200
61,000
70,200
74,800
76,700
79,700
81,500
83,900
91,500

102,000

May
114,000
107,000
101,000

95,300
90,300
85,400
80,200
76,300
72,600
70,300

Day

11
12
13
14
15
16
17
18
19
20

March

23,400
23,100
23,500
23,600
24,400
23,700
23,400
23,100
25 , 400
26,900

April

114,000
129,000
147,000
156,000
171,000
177,000
182,000
186,000
189,000
190,000

May
67,500
64,800
61,100
58,300
57,300
54,900
52,900
51,900
49,800
48,600

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

27,300
26,700
24,400
25,900
28,400
26,900
26,900
26,800
28,300
29,300
40,600

25,200
1,550
0.49

April

189,000
186,000
181,000
173,000
165,000
158,000
150,000
140,000
130,000
122,000

133,600
7,951
2.52

May

45,700
44,000
42,200
40,900
37,900
35,200
33,600
33,300
32,300
29,500
31,400

60,180
3,700
1.17

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

Hour

12

6
N
6

12

Gage 
height Discharge

March 29
5.11 28,000

March 30
5.05
5.06
5.23
5.74

27,900
27 , 900
30,400
34,100

Hour

6
N
6

12

12

Gage 
height Discharge

March 31
6.04
6.51
7.00
7.33

36,300
40,400
44,700
48,100

April 12
15.27 138,000

Hour

6
N
6

11
12

1

Gage 
height Discharge

April 13
15.53
15.78
16.03
16.18
15.91

142,000
147,000
152,000
155,000
150,000

April 14
15.74 146,000

Hour

2
3
4
5
6
N
6

12

Gage 
height

15.65
15.65
15.70
15.78
15.88
16.31
16.53
16.70

Discharge

145,000
145,000
146,000
147,000
149,000
157,000
162,000
165,000



BLACK RIVER BASIN 437

Trempealeau River basin 

Trempealeau River at Dodge, Wis.

Location. --Lat 44°07'55", long 91°33'10", in sec. 10, T. 19 N., R. 10 W., on downstream side
of highway bridge in Dodge, 9 miles upstream from mouth. Datum of gage is 663. 78 ft above
mean sea level, adjustment of 1912. 

Drainage area. --643 sq mi.
Gage-height record. --Wire-weight gage read twice daily. 
Discharge record. --Stage-discharge relation defined by current-meter measurements below 6, 800

cfs; affected by ice Mar. 1-26. Shifting-control method used Apr. 1 to May 31. 
Maxima. --March-May 1952: Discharge, 6, 630 cfs 4:30 p. m. Apr. 2 (gage height, 8.76ft).

1913-19, 1934 to February 1952; Discharge, 10, 000 cfs (estimated) Mar. 17, 1919 (gage
height, 11. 5 ft, estimated from flood data) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

310
310
310
310
310
305
305
305
305
305

April

5,410
6,630
5,410
3,000
1,850
1,380
1,150
1,070

960
930

May
485
468
468
468
434
434
417
434
434
434

Day

11
12
13
14
15
Ifi
17
18
19
20

March

300
300
300
300
300
300
300
300
350
490

April

870
810
780
752
900

1,000
1,070
1,070
1,000

840

May
434
417
417
400
434
434
417
400
383
367

Day

21
22
23
24
25
2R
27
28
29
30
31

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

March
500
490
470
450
440
425
417
400
434
752

1,720

413
25,410

0.74

April
701
701
658
617
577
558
539
521
503
503

1,425
84,810

2.47

May

367
367
383
400
417
400
400
417
417
451
503

423
25,980

0.76

Black River basin 

Black River near Galesville, Wis.

Location. --Lat 44°03'45". long 91°17'30", in sec. 2, T. 18 N., R. 8 W., on left bank 30 ft down 
stream from bridge on State Route 35, 4. 5 miles southeast of Galesville, and 5 miles downstream 
from Fleming Creek. Datum of gage is 658.43 ft above mean sea level.

Drainage area. --2,120 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 51, 000 

cfs; affected by ice Mar. 1-28. Shifting-control method used Apr. 29 to May 15.
Maxima. --March-May 1952: Discharge, 51, 000 cfs 5-11 a. m. Apr. 3 (gage height, 14.00ft). 

1931 to February 1952: Discharge, 58, 000 cfs Sept. 11, 1938 (gage height, 14. 31 ft) .
Remarks. --Flow partly regulated at Hatfield Dam powerplant upstream where drainage area is 

1, 290 sq mi and storage capacity is 252, 000, 000 cu ft.

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

1
2
3
4
5
6
7
8
9

10

March

700
700
690
680
670
670
670
670
660
660

April

5,940
23,600
46,400
29,100
19,400
14,800
12,400
11,800
11,600
10,800

May

1,750
1,500
1,360
1,230
1,040

870
965
930
965

1,000

Day

11
12
13
14
15
16
17
18
19
20

March

670
670
680
690
710
730
760
810
900

1,100

April

10,500
10,500
8,720
7,180
6,830
7,000

10,000
12,700
11,000
8,000

May

1,040
840
840
930

1,000
1,110
1,230
1,320
1,070
1,040

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

1,200
1,350
1,500
1,600
1,700
1,750
1,750
1,750
1,740
2,380
4,140

1,140

0.62

April

6,340
5,200
4,530
4,400
4,140
3,130
2,710
2,430
2,100
2,000

10,510

5.53

May

1,040
930
900
930
930
840
725
840
870
870
870

1,025

0.56
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La Crosse River basin

La Crosse River near West Salem, Wis.

Location. --Lat 43°54'05", long 91°07'05". inSEjsec. 32, T, 17 N., R. 6 W., on left bank 30 ft 
upstream from highway bridge, 2 miles west of West Salem, and 6 miles downstream from Dutch 
Creek. Datum of gage is 668.0 ft above mean sea level, adjustment of 1912.

r-oinotra a^ao -_'3QC en rr,iDrainage area. --398 sq mi.

rating curve extended above 3, 000 cfs. 
Remarks. --Diurnal fluctuation caused by powerplants a few miles above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

289
286
286
298
289
254
181
181
184
214

April

1,600
1,280
1,070

689
414
520
300
361
397
487

May

295
292
289
289
289
289
295
295
289
289

Day

11
12
13
14
15
16
17
18
19
20

March

298
298
295
321
332
338
361
513
900
576

April

368
420
482
637
455
589
583
539
324
409

May

286
286
286
295
292
289
289
289
292
298

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

575
563
591
437
306
295
295
329
696
727

1,240

411
25,280

1.19

April

486
326
295
306
312
318
318
312
306
300

507
30,150

1.42

May

295
295
295
295
292
289
292
289
289
289
292

17,900
0.84

Mississippi River Main Stem 

Mississippi River at La Crosse, Wis.

Location.--Lat 43°48'45", long 91°15'25", in sec. 31, T. 16 N., R. 7W., on left bank 1, 300 ft
upstream from highway bridge at LaCrosse, 0.4 mile downstream from LaCrosse River, and
at mile 697.8 above Ohio River. Datum of gage is 626.32 ft above mean sea level, adjustment
of 1912.

Drainage area. --62,800 sq mi, approximately. 
Gage-height record. --Water-stage recorder graph except Mar. 12 to Apr. 2 when gage heights are

average of or from graph of twice-daily readings made by U. S. Weather Bureau. 
Discharge record. --Stage-fall-discharge relation defined by current-meter measurements; affected

by ice Mar. 1-19 when discharges were obtained by computation through lock and dam 7. 
Maxima. --March-May 1952: Discharge, 196,000 cfs 9 a.m. - 12 noon Apr. 20 (gage height, 15.32 ft). 

1929 to February 1952: Discharge, 184, 000 cfs Apr. 19, 1951 (gage height, 14.93ft). 
Maximum stage known, 16.5 ft June 19, 1880, present datum, from floodmark (discharge,

190, 000 cfs, computed by Corps of Engineers). 
Remarks. --Flood flow not affected by storage or regulation. Some regulation at medium and low

flows by reservoirs, navigation dams, and powerplants above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

25,200
25 , 400
25,400
25,200
25,200
25,500
25,200
24,000
23 , 400
24,000

April

67,100
88,100
98,600

113,000
109,000
102,000

99,100
97,600

101,000
107,000

May

128,000
120,000
113,000
107,000
101,000
95,500
90,300
85,800
80,700
76,300

Day

11
12
13
14
15
16
17
18
19
20

March

24,600
25,600
25,600
25,600
26,000
26,500
26,500
26,300
27,900
28,800

April

116,000
128,000
144,000
156,000
165,000
174,000
182,000
188,000
194,000
196,000

May

74,200
70,500
67,100
64,500
63,100
61,400
59,200
56,700
55,300
52,300

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

30,300
31,300
30,500
29,200
29,900
31,100
31,300
32,700
33,800
34,300
43,400
28,050

0.51

April

195,000
192,000
187,000
180,000
173,000
166,000
159,000
151,000
143,000
135,000

143,600
8,542
2.55

May

51,700
46,400
45,900
45,900
43,500
38,900
34,600
34,200
35,100
34,600
32,700

4,097
1.22
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Root River basin 

Root River near Lanesboro, Minn.

Location.  Lat 43°44'58", long 91°58'43", in sec. 1, T. 103 N., R. 10 W., on left bank half a 
mile upstream from highway bridge, lj miles upstream from South Branch, and 2^ miles north 
east of Lanesboro. Datum of gage is 791.84 ft above mean sea level, adjustment of 1912.

Drainage area. --615 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 1-9, 11-14.
Maxima. --March-May 1952: Discharge, 20, 400 cfs 4 p. m. Mar. 31 (gage height, 15.53ft).

1910-17, 1940 to February 1952: Discharge, 20, 500 cfs Mar. 27, 1950 (gage height, 15.55ft).
Remarks. --Diurnal fluctuation at medium and low flows by powerplant upstream.

Mean discharge, in cubic feetjjer second, 1952

Day

1
2
:t
4
5
6'!
8
9

10

March

158
156
152
150
150
149
149
149
150
153

April

13,500
6,310
2,580
1,600
1,340
1,180
1,240
1,290
1,310
1,150

May

360
350
345
340
327
306
306
370
425
470

Day

11
12
13
14
15
16
17
18
19
20

March

152
160
168
180
195
214
248
429
903
659

April

874
802
802
752
918

2,370
1,760
1,310
1,080

949

May

420
390
360
335
322
306
293
271
273
269

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

938
848
560
453
375
368
322
312
439

4,750
17,400

1,019

1.91

April

835
776
764
674
568
512
470
435
400
385

1,631

2.96

May

261
257
269
273
261
257
269
269
257
257
261

314
19,300

0.59

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

Hour

3
6
9
N
1
5
4
5
9

12

N
12

N
1

12

N
6

12

:s
12

height I»s<*arge

March 18
2.80 280
2.87 304
2.93 326
3.01 354
2 . 81 284
3.31 475
3.51 575
3 . 42 530
3.70 670
3.85 752

March 19
4.17 949
4.19 963

March 20
3.10 385
2.89 312
4.20 970

March 21
4.12 914
4.22 984
4.03 858

March 22
4.06 876
3.90 780

Hour

10
N
4
8

12

3
6
9
N
3
6
9

12

4
5
7

10
N

12

N
12

hefiht Disuse

March 23
3.32 480
3.37 505
3.46 550
3.31 475
3.41 525

March 24
3.47 555
3.41 525
3.26 452
3.12 393
3 . 21 430
3.16 409
3.14 401
3.12 393

March 25
3.11 389
2.93 326
3.06 371
2.98 343
3.12 393
3.06 371

March 26
3.12 393
2.90 315

Hour

6
N
6

12

6
N
6

12

3
6
9
N
3
4
6
9

12

6
N
6
9

12

Gage 
height Discharge

March 29
2.81
2.83
3.19
4.55

284
290
421

1,240
March 30

5.42
6.92
9.58

11.60

2,020
3,680
7,170

11,000
March 31

12.44
13.08
14.44
15.20
15.47
15.53
15.38
15.12
14.78

12,900
14,300
17,600
19,600
20,300
20,400
20,000
19,400
18,500

April 1
13.78
12.28
11.65
11.55
11.18

16,000
12,500
11,100
10,900
10,100

Hour

6
N
6

12

6
N
6

12

N
12

6
N
6

12

3
6
9
N
3
6
9

12

Gage 
height Discharge

April 2
9.59
9.15
7.77
6.94

7,180
6,540
4,680
3,600

April 3
6.38
6.04
5.73
5 .42

2,910
2,510
2,170
1,840

' April 4
5.11
5.04

1,540
1,480

April 15
4.05
4.22
4.37
5.13

740
848
949

1,560
April 16

5.35
5.66
5.83
6.00
6.11
6.02
5.87
5.71

1,770
2,100
2,280
2,470
2,590
2,490
2,330
2,150
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Rush Creek near Rushford, Minn.

Location. --Lat 43°50'00", long 91°46'40", on line between sees. 3 and 10, T. 104 N., R. 8 W., 
on downstream side near center of span of highway bridge, l| miles northwest of Rushford, and 
3 miles upstream from mouth. Datum of gage is 735.00 ft above mean sea level, adjustment of 
1912.

Drainage area. --129 sq mi.
Gage-height record. --Graph drawn on basis of twice-daily chain-gage readings Mar. 29 to Apr. 1. 

Average of twice-daily chain-gage readings for remainder of period except Apr. 2,when no read 
ings were made,and Mar. 25,when one reading is available.

Discharge record. --Stage-discharge relation defined by current-meter measurements below 1,400 
cfs and extended above on basis of contracted-opening determinations at gage heights 11.0 and 
13.5ft. Stage-discharge relation affected by ice Mar. 4-6, 8, 9, 24, 25, and by shifting control 
Mar. 1-3, 10-19.

Maxima. --March-May 1952: Discharge, 6,740 cfs about 2 p.m. Mar. 31 (gage height, 11.05 ft, 
from floodmark), from rating curve extended as explained above.

1942 to February 1952; Discharge, 11, 600 cfs Mar. 26, 1950 (gage height, 13.54ft, from 
floodmark), from rating curve extended above 1,400 cfs as explained above.

Flood of June 28, 29, 1942, reached a discharge of 11,000 cfs, by slope-area determination.
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

40
40
38
38
38
39
40
39
39
38

April

1,530
1,000

206
173
139
134
121
111
106

90

May

57
52
54
52
47
42
42
67
62
60

Day

11
12
13
14
15
16
17
18
19
20

March

38
40
40
38
40
45
42
42
57
82

April

77
77
54
57
74
77
77
72
72
77

May
62
54
52
52
50
52
52
54
47
47

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
74
70
67
62
59
57
54
52
89

447
4,290

199
12,250

1.78

April
72
72
70
67
67
67
70
64
60
57

166
9,900
1.44

May
45
50
54
52
52
52
54
50
52
52
50

52.3
3,210
0.47

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

Hour

6 
N 
6 

12

ntffht Discharge

March 29 
4.37 45 
4.50 77 
4.73 137 
4.78 150

Hour

6 
N 
6 

12

Gage 
height Discharge

March 30 
4.66 119 
5.18 273 
6.06 650 
7.11 1,340

Hour

6 
N 
2 
6 

12

Gage 
height Discharge

March 31 
8.80 3,050 

10.70 6,110 
11.05 6,740 
10.50 5,750 
8.25 2,390

Hour

6 
N 
6 

12

Gage 
height Discharge

April 1 
6.26 766 
5.81 525 
8.00 2,130 
8.78 3,030
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Root River near Houston, Minn.

Location. --Lat 43°46', long 91°35', in sec. 32, T. 104 N., R. 6 W., on right bank 1 mile west
of Houston and "i\ miles upstream from South Fork. Datum of gage is 671.86 ft above mean sea
level, datum of 1929.

Drainage area. --1, 270 sq mi, approximately. 
Gage-height record.  Water-stage recorder graph. 
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by

ice Mar. 1-4. Shifting-control method used Mar. 5-29. 
Maxima. --March-May 1952; Discharge, 37, 000 cfs 7 a. m. Apr. 1 (gage height, 13.90ft).

1909-17, 1929 to February 1952: Discharge, 26, 600 cfs Mar. 31, 1933; gage height, 14.9ft
Mar. 11, 1936 (backwater from ice). 

Remarks. --Slight diurnal fluctuation at low flows by powerplants above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

425
410
395
380
365
395
444
435
421
426

April

31,100
14,600
5,950
3,680
3,000
2,570
2,310
2,270
2,240
2,160

May

817
784
765
765
739
694
694
752
784
843

Day

11
12
13
14
15
16
17
18
19
20

March
440
511
583
616
616
626
682
954

1,910
2,070

April

1,820
1,570
1,490
1,460
1,400
2,450
3,040
2,340
1,990
1,770

May

882
817
791
765
752
713
694
680
654
642

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
1,970
1,950
1,790
1,390
1,180
1,060

995
918
942

3,690
17,800

1,509
92,810

1.37

April

1,580
1,460
1,370
1,310
1,180
1,080

995
921
882
843

3,361
200,000

2.95

May

635
635
674
661
635
623
629
635
623
635
623

711
43,710

0.65

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

Hour

3
6
9
N
3
6
9

12

3
6

Gage
height Discharge

March 30
3.32
3.57
5.29
5.72
6.30
7.03
7.86
9.18

1,340
1,540
3,100
3,500
4,080
4,910
6,020
8,720

March 31
10.14
10.38

11,900
12,800

Hour

9
N
3
5
6
9

12

6
7
N
6

12

Gage 
height
10.62
11.00
11.42
11.37
12.18
13.04
13.40

Discharge

13,800
15,400
17,600
17,300
22,400
29,600
32,700

April 1
13.88
13.90
13.42
12.72
12.12

36,800
37,000
32,900
26,900
22,000

Hour

6
N
6

12

6
N
6

12

N
12

Gage 
height Discharge

April 2
11.18
10.76
10.22
9.38

16,300
14,400
12,200
9,260

April 3
8.32
7.46
6.92
6.50

6,790
5,450
4,770
4,290

April 4
5.82
5.42

3,600
3,220

Hour

6
N
6

12

3
6
N

12

Gage 
height Discharge

April 16
3.70
4.29
4.92
5.56

1,640
2,150
2,740
3,350

April 17
5.62
5.52
5.20
4.80

3,410
3,310
3,010
2,630



442 1952 UPPER MISSISSIPPI-RED RIVER FLOODS

Root River below South Fork, near Houston, Minn.

Location.  Lat 43°46'. long 91°32', in sec. 34. T. 104 N., R. 6W., on right bank 600 ft down 
stream from South Fork and Ij miles northeast of Houston. Datum of gage is 660. 00 ft above 
mean sea level, adjustment of 1912.

Drainage area. --1, 560 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 13,000 

cfs and extended to peak stage; affected by ice Mar. 1-5. Shifting-control method used Mar. 1-37, 
Apr. 3-23.

Maxima.--March-May 1952; Discharge, 38, 700 cfs 6-7 a. m. Apr. 1 (gage height, 17.58ft).
    1938 to February 1952: Discharge, 32, 400 cfs July 21, 1951; gage height observed, 18.05ft 

Sept. 10, 11, 1938, present datum, on high-water staff gage about 1, 000 ft upstream.
Remarks. --Flood flows not affected by artificial storage. Slight diurnal fluctuation at low flow 

caused by powerplants above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

535
535
530
520
500
515
565
570
560
555

April

31,500
15,300
5,970
3,410
2,960
2,630
2,410
2,360
2,350
2,320

May
1,070
1,040
1,020

994
982
958
970

1,020
1,030
1,070

Day

11
12
13
14
15
16
17
18
19
20

March

580
644
744
773
784
802
886

1,250
2,600
2,470

April

2,080
1,900
1,860
1,870
1,820
2,420
3,120
2,450
2,180
1,990

May

1,070
1,010

982
964
940
910
862
856
838
838

Day

21
22
23
24
25
26
27
28
29
30
31

March

2,210
2,150
1,910
1,430
1,220
1,070
1,050
1,000
1,120
4,220

15,400

1,603
98,570

1.18

April

1,860
1,730
1,620
1,560
1,430
1,320
1,260
1,200
1,160
1,100

3,571
212,500

2.55

May

820
820
850
838
802
761
784
796
778
802
790

912
56,060

0.67

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

Hour

N
3
6

12

10
N

12

N
12

6
N
6

12

N
12

6
N
6

12

Gage 
height Discharge

March 18
6.71
6.87
7.32
8.17

Max
9.24
9.23
9.00

1,070
1,180
1,490
2,080

*ch 19
2,800
2,790
2,620

March 20
8.77
8.51

2,480
2,300

March 21
8.32
8.28
8.40
8. -45

Mai
8.24
8.17

2,180
2,160
2,230
2,270

'ch 22
2,130
2,080

March 23
8.10
7.97
7.77
7.53

2,030
1,950
1,800
1,640

Hour

N
12

N
12

N
4

12

6
N
6

12

N
12

6
N
4
8

12

6

Gage 
height Discharge

March 24
7.18
7.08

1,380
1,320

March 25
6.93
6.80

1,220
1,130

March 26
6.67
6.65
6.72

1,050
1,040
1,080

March 27
6.74
6.65
6.61
6.60

1,090
1,040
1,010
1,010

March 28
6.58
6.60

994
1,010

March 29
6.62
6.60
6.59
6.67
7.77

1,020
1,010
1,000
1,050
1,800

March 30
8.67 2,400

Hour

N
6

12

3
6
9
N
3
6
9

12

6
7
N
6

12

6
N
6

12

6

Gage 
height
11.04
11.85
13.07

Discharge

4,450
5,490
7,310

March 31
14.26
14.11
14.48
14.90
15,60
16.39
17.11
17.30

9,650
9,320

10,200
11,300
13,800
19,200
29,300
32,800

April 1
17.58
17.58
17,34
16.91
16.58

38,700
38,700
33,600
26,000
21,400

April 2
16.33
15.83
15.18
14.09

18,600
14,900
12,200
9,280

April 3
12.76 6,940

Hour

N
6
8

12

8
N
6

12

6
N
6

12

6
N
6

12

3
6
N
6

12

Gage 
height
11.81
11.04
11.06
10.65

1952

Discharge

5,630
4,550
4,580
4,060

April 4
10.08
10.00
9.83
9.79

3,420
3,340
3,170
3,130

April 15
8.05
7.92
7.93
8.07

1,840
1,760
1,770
1,860

April 16
8.23
8.77
9.42

10.08

1,960
2,3lC
2,79C
3,42C

April 17
10.16
10.11
9.74
9.52
9.25

3,50C
3,45C
3,08C
2,87C
2,65C
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Upper Iowa River basin 

Upper Iowa River near Decorah, Iowa

Location. --Lat 43°18'20". long 9l°44'50", inEisec. 14, T. 98 N., R. 8 W., on left bank 500 ft 
upstream from county highway bridge in Freeport, 1.4 miles downstream from Trout Run, and 
3 miles downstream from Decorah. Datum of gage is 829. 8 ft above mean sea level, datum of 
1929 (Winneshiek County benchmark).

Drainage area.  560 sq mi.
Gage-height record. --Water-stage recorder graph except Mar. 1-7 when gage height was estimated 

from record of new station 3 miles upstream.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 9, 440 cfs 8 p. m. Mar. 31 (gage height, 9.76ft).

1913-14, 1919-27, 1933 to February 1952: Discharge, 28, 500 cfs May 29, 1941 (gage height, 
15.19 ft, from floodmarks), by slope-area determination.

Mean discharge, in CUPJC feet per second. 1952
Day

1
2
3
4
5
6
7
8
9

10

March
513
463
390
344
250
273
249
228
220
261

April
7,080
2,960
1,890
1,420
1,220
1,080

935
865
865
865

May
428
409
414
395
367
349
395
503
528
538

Day
11
12
13
14
15
16
17
18
18
20

March
430
648
772
648
648
658
922

2,440
2,700
2,260

April
830
806
830
865

1,080
1,690
1,730
1,280
i,Uo

970

May
478
428
395
376
358
340
322
305
297
293

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

Runoff, in Inches ...............................................

March
2,040
1,550

940
702
636
565
505
582

1,830
4,720
8,020

1,207

2.48

April
900
812
776
752
662
590
543
518
478
448

1,228
73,090

2.45

May
293
301
513
463
372
344
340
340
314
318
372

383
23,580

0.79

Mississippi River Main Stem 

Mississippi River at McGregor, Iowa

Location. --Lat 43°01'40". long 91°10'22", in SE^E^ sec. 22, T. 95 N.. R. 3 W., on right bank 
in city park at north end of Main Street in McGregor, 2. 6 miles upstream from Wisconsin River, 
4 miles downstream from Yellow River, and at mile 633. 6 above Ohio River. Datum of gage is 
605.30 ft above mean sea level, adjustment of 1912. Auxiliary water-stage recorder at lower 
end of guide wall in tailwater of dam 9, 2| miles northeast of Harpers Ferry, 14.1 miles up 
stream from McGregor gage, and at mile 647. 7. Datum of auxiliary gage is 600. 00 ft above 
mean sea level, adjustment of 1912,

Drainage area. --67, 500 sq mi, approximately.
Gage-height record. --Water-stage recorder graph at base and auxiliary gages.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Discharge 

computed by using fall as determined from auxiliary water-stage recorder as a factor.
Maxima. --March-May 1952: Daily discharge, 197, 500 cfs Apr. 22; gage height, 20. 89 ft 10 p.m. 

Apr. 23.
1936 to February 1952: Daily discharge, 185, 700 cfs Apr. 22, 1951; gage height, 20.83ft 

Apr. 20, 1951.
Maximum stage known, about 21.0 ft in June 1880.

Remarks. --Stage-discharge relation affected by backwater from Wisconsin River and dam 10. Flow 
regulated by reservoirs and navigation dams.

Mean discharge, in cubic feet per second, 1952
'Day

1
2
3
4
5
6
7
8
9

10

March
27,400"
28,600
28,400
27,800
27,400
27,600
27,400
25,800
26,000
25,800

April
63,100
75,800
85,000
91,900

101,200
106,000
105,000
103,700
101,800
101,000

May
149,600
140,400
131,300
123,300
116,000
108,300
102,800
98,100
92,706
88,000

Day
11
12
13
14
15
id
17
18
19
20

March
26,200
27,600
28,800
29,400
30,600
30,800
30,600
32,900
35,800
37,300

April
102,400
108,600
116,700
129,500
143,800
154,700
166,000
176, OOb
187,000
194,000

May
84,300
80,300
76,300
73,400
71,400
68,700
66,600
63,000
60,800
59/400

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

Runoff, in inches ................................ j ......;.. i ....

March
38,500
38,300
38,900
38,100
35,600
36,200
34,900
36,700
39,000
42,000
49,600

32,580
2,003
0.56

April
196,100
197,500
195,900
194,900
190,400
186,600
182,500
175,900
168,200
159,900

142,000
8,452
2.35

May
57,000
54,700
54,800
53,800
50,700
48,200
44,100
42,800
38,800
36,800
40,000

76,660
4,714
1.31
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Wisconsin River basin 

Wisconsin River at Muscoda, Wis.

Location. --Lat 43°12'QO", long 90°26'25", in sec. 1, T. 8 N., R. 1 W., on left bank at highway 
bridge, 0. 5 mile upstream from Eagle Mill Creek and 1 mile north of Muscoda. Datum of gage 
is 667.05 ft above mean sea level, datum of 1929.

Drainage area. --10, 300 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. Stage-discharge relation defined by current-meter measurements below 79,000 

cfs; affected by ice Mar. 1-17.
Maxima. --March-May 1952: Discharge, 31,500 cfs 1-4 p.m. Apr. 16 (gage height, 6.80 ft).

1902-3, 1913 to February 1952: Discharge, 80, 800 cfs Sept. 16, 1938 (gage height, 11.48ft).
Remarks.  Flow regulated by 21 reservoirs and many powerplants above station.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
3

10

March
8,400
8,500
8,200
7,600
6,900
6,800
7,500
8,500
8,700
8,000

April
15,700
15,700
15,700
17,700
18,800
19,800
18,800
19,800
22,200
25,800

May
10,100
11,400
11,400
11,400
9,980
9,800
7,860

10,300
10,400
9,440

Day

11
12
13
14
15
16
17
18
19
20

March
9,100
7,000
7,300
9,000
8,500
9,000
9,100
9,300

11,500
13,500

April

28,600
28,600
30,700
30,700
31,500
31,500
25,200
18,800
20,400
23,400

May

9,500
8,960
8,220
8,530
9,610
8,870
9,640
9,560
9,360
8,990

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

15,000
16,200
14,600
13,200
11,100
10,600
11,500
11,200
10,800
11,700
13,700

618.8
1.13

April

25,200
25,800
25,800
27 , 200
21,600
18,800
17,700
14,900
13,100
12,100

1,312
2.39

May

7,280
8,910
9,400
9,670
9,660
9,940
9,040
7,460
8,780
7,480
8,260

9 -SCO

1.04

Turkey River basin 

Turkey River at Garber, Iowa

Location.--Lat 42°44'25". long. 91°15'45", in sec. 36, T. 92 N., R. 4W., on left bank 10 ft down 
stream from highway bridge at Garber, 800 ft upstream from Wayman Creek, 2, 000 ft down 
stream irom Elk Creek, and 1 mile downstream from Volga River. Datum of gage is 635. 34 ft 
above mean sea level, adjustment of 1912.

Drainage area. --1, 530 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, 9,840 cfs 9 p.m. Apr. 1 (gage height, 15.88 ft) .

1913-16, 1919-27, 1929-30, 1932 to February 1952: Discharge, 29, 000 cfs June 13, 1947; 
gage height, .28. 06 ft Feb. 23, 1922 (from floodmarks).

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
1,570
1,390
1,280
1,100

880
782
830
830
782

2,680

April
9,580
6,890
4,080
3,090
2,530
2,140
1,870
1,690
1,630
1,690

May
1,000

980
980
955
930
880
880

1,300
1,930
1,630

Day
11
12
13
14
15
16
17
16
19
20

March
4,080
3,270
2,850
2,610
2,610
1,930
1,750
3,580
7,330
4,530

April
1,810
1,750
1,870
2,370
3,450
3,630
3,540
2,930
2,370
2,000

May
1,420
1,260
1,100
1,030

980
930
880
855
806
782

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

March
3,990
3,720
2,850
1,930
1,570
1,480
1,420
1,420
1,570
6,340
8,160
2,617

160,900
1.97

April
1,810
1,690
1,570
1,480
1,390
1,300
1,230
1,160
1,100
1,060

2,490
148,200

1.82

May

782
980

2,510
2,610
2,370
1,750
1,360
1,330
1,280
1,160
1,300
1,256

77,240
0.95
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Grant River basin 

Grant River at Burton, Wis.

Location. --Lat 42°43'10", long 90°49'10", in sec. 23, T. 3 N., R. 4 W., on right bank on down 
stream side of highway bridge, 6 miles northwest of Potosi, and 9, 5 miles upstream from mouth. 
Datum of gage is 606.89 ft above mean sea level, adjustment of 1912.

Drainage area. --267 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 18,000 

cfs and extended to peak stage on basis of slope-area determination at gage height 24. 82 ft.
Maxima. --March-May 1952: Discharge, 7, 280 cfs 10 p. m. Mar. 10 (gage height, 19. 18 ft) . 

1947 to February 1952: Discharge, 25,000 cfs July 16, 1950 (gage height, 24.82 ft) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

162
158
148
130
135
176
167
135
130

3,100

April

383
310
280
262
346
330
318
313
318
213

May

178
178
173
164
160
155
173
187
178
173

Day

11
12
13
14
15
16
17
18
19
20

March

1,350
685
550
396
356
368
386
536

1,370
436

April

197
308
391
317
434
317
398
380
368
374

May

164
164
160
160
160
168
160
187
168
150

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

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

March

383
369
317
252
353
353
335
340
416
631
453

1.85

April

380
393
380
368
357
353
346
330
313
193

365
15,780

1.11

May

146
303
504
314
347
183
303
197
168
178
308

191
11,730

0.83

Platte River basin 

Platte River near Rockville, Wis.

Location. --Lat 42°44'00", long 90°38'25", inSWjsec. 17, T. 3 N., R. 2W., on right bank 
0.8 mile upstream from Blakely Branch, 2. 5 miles northeast of Rockville, 5 miles northeast 
of Potosi, and 15.2 miles upstream from mouth. Datum of gage is 642.95 ft above mean sea 
level., adjustment of 1912.

Drainage area. --139 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements below 7, 800 

cfs and extended to peak stage on basis of slope-area determination at gage height 17. 26 ft.
Maxima. --March-May 1952: Discharge, 1, 660 cfs 6 p. m. Mar. 10 (gage height, 7.63 ft) .

34 to February 1952; Discharge, 43, 500 cfs July 16, 1950 (gage height, 17.26 ft), from1934
rating curve extended above 7, 800 cfs as explained above.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
82
87
76
69
63
78
60
65
67

773

April

199
173
157
143
133
134
116
108
108
110

May

108
110
113
113
108
100
119
193
124
132

Day

11
12
13
14
15
16
17
18
19
20

March
530
410
295
166
170
170
183
450
410
328

April
105
108
157
176
208
179
163
142
179
222

May
110
105
98

102
113
100
98
98

100
110

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

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

March
215
202
173
148
136
127
124
139
208
242
225

205

1.70

April
205
202
179
160
151
145
139
130
116
110

152
9,020
1.22

May
110
179
225
82
69
61
80

119
102
116
166

115
7,040
0.95
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Little Maquoketa River basin 

Little Maquoketa River near Durango, Iowa

Location. --Lat 42°33'20", long 90°44'40", in NE? sec. 5, T. 89 N., R. 2E., on left bank 10 ft 
upstream from highway bridge, 500 ft southeast of U. S. Highway 52, l£ miles east of Durango, 
5 miles northwest of Dubuque, and 7| miles upstream from mouth. Datum of gage is 612.03 ft 
above mean sea level, datum of 1929.

Drainage area. --130 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 2, 920 cfs 8 p. m. May 24 (gage height, 10. 20 ft).

1934 to February 1952: Discharge, 23,000 cfs June 13, 1947 (gage height, 21.23 ft), from 
rating curve extended above 6, 300 cfs on basis of slope-area determinations at gage heights 
17.05, 19.82, 20.75, and 22. 1 ft.

Maximum stage known, about 22. 1 ft June 15, 1925 (discharge, about 29,000 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
82
84
80
65
63
69
62
71
72

1,200

April
285
219
185
160
146
134
122
117
113
110

May
76
74
72
69
66
63
69
90
74
76

Day
11
12
13
14
15
16
17
18
19
20

March
698
571
399
232
208
185
204
683
518
302

April
100
103
174
226
206
160
142
130
124
116

May
68
66
60
59
62
57
56
53
53
53

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

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

March
269
254
£12
178
162
156
163
225
357
364
380

276
16,990

2.45

April
110
132
116
104

99
93
90
86
81
77

135
8,050
1.16

May
53
75

192
394
165

£^
60
77
66
65
£2

85.5
5,260
0.76

Galena River basin 

Galena River at Buncombe, Wis.

Location. --Lat 42°30'50". long 90°23'40", near center of sec. 33, T. IN., R. IE., on left 
bank at Buncombe, 1.5 miles upstream from Scrabble Branch, 2 miles upstream from Illinois- 
Wisconsin State line, and 3. 5 miles southeast of Hazel Green.

Drainage area. --128 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Discharge 

for period of no gage-height record, Apr. 17-22, estimated on basis of one discharge measure 
ment, weather records, and records for Pecatonica River at Darlington.

Maxima. --March-May 1952: Discharge, 6,200 cfs 8 p.m. Mar. 10 (gage height, 12.97 ft). 
1939 to February 1952: Discharge, 8, 960 cfs Feb. 27, 1948 (gage height, 14.30ft). 
Flood in February 1937 reached a stage of about 17.1 ft.

Mean discharge, in cubic feet per second. 1952

Day

1
2
3
4
5
6
7
8
9

10

March
93
97
93
91

117
128
114

87
110

2,830

April
145
131
122
117
112
108
104
100
100
100

May

77
76
77
76
73
73
77
87
78
78

Day

11
12
13
14
15
16
1?
18
19
20

March
978
476
258
162
155
150
174
807
392
178

April
101

91
94

125
148
125
120
114
130
140

May
77
76
70
72
73
69
69
67
68
68

Day

21
22
23
24
25
26
27
28
29
30
31

March
158
156
140
131
125
122
122
133
156
148
155

291
17,920

2.63

April
130
110

90
89
87
82
85
81
80
78

6,420
0.94

May
67
80

108
80
73
65
65
64
60
60
60

73.0
4,490
0.66
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Maquoketa River basin 

Maquoketa River near Maquoketa, Iowa

Location. --Lat 42°05'10". long 90°38'20", in SW^NE^ sec. 17, T. 84 N., R. 3 E., on right bank 
20 ft upstream from bridge on State Route 62, 1,200 ft upstream from Mill Creek, 2 miles 
downstream from North Fork, and 3 miles northeast of Maquoketa. Datnm of gage is 636.52 ft 
above mean sea level, adjustment of 1912.

Drainage area. --1,550 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, 14, 000 cfs 1:30 p. m. Mar. 11 (gage height, 15.57ft). 

1913 to February 1952: Discharge, 48,000 cfs June 27, 1944 (gage height, 24.70 ft).
Remarks. --Flow regulated by powerplant 4 miles upstream from station.

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
1,240
1,200
1,040

851
792
747
892
940
940

3,840

April
3,080
2,940
2,380
2,660
1,830
1,650
1,500
1,370
1,420
1,360

May
1,060
1,010

981
943
931
818
906
981
980

1,020

Day
11
12
13
14
15
16
17
18
19
20

March
12,000
8,070
6,900
4,560
2,940
2,450
2,190
2,250
3,870
3,630

April
1,330
1,200
1,370
1,440
1,770
1,890
1,740
1,650
1,590
1,500

May
1,040
1,020

902
934
937
887
792
833
788
684

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

March
2,870
2,450
2,310
2,070
1,890
1,770
1,650
1,770
1,830
2,190
2,520

2,731

2,03

April
1,370
1,470
1,440
1,420
1,300
1,320
1,200
1,120

985
1,100

1,613

1.16

May
767
922

1,240
1,500
2,310
1,370
1,420
1,140

994
906
978

1,032
63,460

0.77

Apple River basin 

Apple River near Hanover, III.  

Location. --Lat 42°15'0 5", long 90°17'10", in NE^NW? sec. 16, T. 26 N., R. 2E., on right bank
0. 3 mile southwest of Hanover and 12 miles upstream from mouth. Datum of gage is 591. 00 ft
above mean sea level, adjustment of 1912. 

Drainage area. --244 sq mi.
Gage-height record.  Water-stage recorder graph. 
Discharge record.  Stage-discharge relation defined by current-meter measurements. Discharge

adjusted for backwater from Mississippi River Apr. 17 to May 6.
Maxima. --March-May 1952: Discharge, 4, 320 cfs 12:30 a. m. Mar. 11 (gage height, 14.35ft). 

1934 to February 1952: Discharge, 12, 000 cfs Jan. 5, 1946 (gage height, 25.37ft); gage
height, 26.12 ft Jan. 5, 1946 (backwater from ice) .

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
164
167
167
146
129
143
146
161
177

1,970

April
490
382
329
303
278
264
246
237
233
233

May
122
113
111
121
114
130
143
167
155
158

Day
11
12
13
14
15
16
17
18
19
20

March
2,470
1,650
1,410

677
540
440
430

1,090
1,960

736

April
217
221
508
594
388
329
359
317
255
204

May
146
143
132
129
134
126
124
118
118
115

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

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

March
690
674
624
465
440
420
405
388
382
370
480

649
39,730

3.07

April
205
202
196
174
160
151
143
130
118
116

266
15,830

1.22

May
115
146
298
174
146
132
124
124
115
110
113

136
8,360
0.64
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Plum River basin 

Plum River below Carroll Creek, near Savanna, 111.

Location. --Lat 42°06'50". long 90°05'40", inSW^sec. 31, T. 25 N., R. 4E., on left bank 0. 7 
mile upstream from Camp Creek, 2.6 miles downstream from Carroll Creek, 3.5 miles north 
east of Savanna, and 13 miles upstream from mouth. Datum of gage is 580.00 ft above mean 
sea level, adjustment of 1912.

Drainage area. --231 sq mi.
Gage-height record. Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Discharge 

adjusted for backwater from Mississippi River Apr. 9-12, Apr. 15 to May 15.
Maxima.--March-May 1952; Discharge, 2, 690 cfs 9:30 p. m. Mar. 11 (gage height, 22.16ft). 

1941 to February 1952: Discharge, 11, 600 cfs Jan. 6, 1946 (gage height, 28.74ft).

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
131
131
134
113
131
149
143
143
140
915

April
348
303
276
258
241
225
217
209
198
205

May
140
130
120
117
111
113
111
129
126
123

Day
11
12
13
14
15
16
17
18
19
20

March
2,450
1,710
1,200

748
435
366
339
609

1,440
887

April
189
189
294
330
250
221
217
217
202
184

May
126
121
115
110
117
116
110
104
101

98

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

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

March
541
552
786
475
445
385
348
330
312
303
339

2.76

April
188
186
202
175
100

0
0

160
160
150

203
12,090

0.98

May
95

166
585
324
531
195
167
161
146
140
134

161
9,880
0.80

Mississippi River Main Stem 

Mississippi River at Clinton, Iowa

Location.--Lat 41°53'40". long 90°09'24", in NE? sec. 16, T. 22 N., R. 3E., on left bank in 
downstream end of lower lock guide wall of dam 13, 1.2 miles upstream from Otter Creek, 2 
miles north of Fulton, 111., 2.1 miles upstream from bridge on U. S. Highway 30 at Clinton, 
and at mile 522. 6 above Ohio River. Datum of gage is 568.16 ft above mean sea level, datum 
of 1929. Auxiliary water-stage recorder in NWj sec. 34, T. 81 N., R. 6E., at foot of Yazoo 
Street in Camanche, Iowa, 4. 9 miles upstream from Wapsipinicon River and at mile 511. 8 
above Ohio River. Datum of auxiliary gage is 562. 68 ft above mean sea level, datum of 1929.

Drainage area. --85,600 sq mi, approximately, at U. S. Highway 30, where discharge measure 
ments are made.

Gage-height record. --Water-stage recorder graph at both base and auxiliary gages.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Discharge 

computed by using fall as determined from auxiliary water-stage recorder as a factor.
Maxima. --March-May 1952: Daily discharge, 225,400 cfs Apr. 27; gage height, 21.24 ft 12 p.m. 

Apr. 27.
1939 to February 1952: Daily discharge, 221, 500 cfs Apr. 26, 1951 (gage height, 21.0 ft). 
Flood of June 25, 1880, reached a discharge of 243,000 cfs (estimated by Corps of Engineers).

Remarks. --Flow regulated by reservoirs and navigation dams.

Mean discharge, in cubic feet per second. 1952

Day
1
2
3
4
5
6
7
8
9

10

March
40,000
41,300
39,400
31,600
32,700
36,200
36,600
35,200
34,400
42,900

April
75,100
81,100
85,400
93,500
99,600

106,900
114,500
119,400
123,200
127,200

May
208,500
200,700
192,700
183,300
174,200
164,200
154,100
145,500
137,000
128,600

Day
11
12
13
14
15
16
17
18
19
20

March
63,100
73 , 400
69,000
65,400
58,100
54,000
50,700
49,500
61,900
69,700

April
128,200
128,500
128,800
132,600
137,500
145,200
154,900
166,900
177,900
190,200

May
121,400
113,300
103,800

97,200
95,800
89,100
85,900
82,900
79,300
76,700

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

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

March
69,300
66,000
66,800
70,700
64,800
60,500
57,800
53,400
52,500
56,000
67,800

3 314
0.73

L April
198,000
208,200
214,000
219,900
222,900
224,600
225,400
223,300
220,500
215,500

9,300
2.04

May
73,300
71,800
73,600
73,200
72,600
70,800
64,700
61 , 800
56,100
47,000
47,700

108,000
6,638
1.45
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Wapsipinicon River basin 

Wapsipinicon River near Dewitt, Iowa

Location. --Lat 41°46', long 90°32', in sec. 31, T. 81 N., R. 4 E., on left bank 15 ft downstream 
from bridge on U. S. Highway 61, 3 miles south of Dewitt, 6 miles upstream from Brophy Creek, 
and 18 miles upstream from mouth. Datum of gage is 599.73 ft above mean sea level, adjust 
ment of 1912.

Drainage area. --2, 300 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements. Shifting- 

control method used Mar. 12 to Apr. 22.
Maxima. March-May 1952: Discharge, 9, 350 cfs 8 p. m. Mar. 13 (gage height, 10.88ft). 

1934 to February 1952: Discharge, 26,000 cfs June 27, 1944 (gage height, 12.07 ft) .

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

1,780
1,710
1,680
1,570
1,320
1,230
1,400
1,570
1,710
2,580

April

3,680
3,680
3,790
4,020
4,390
4,520
4,810
5,280
5,450
5,450

May

1,710
1,640
1,540
1,460
1,400
1,360
1,290
1,320
1,290
1,360

Day

11
12
13
14
15
16
17
18
19
20

March

5,820
7,700
9,000
8,300
6,950
6,170
5,120
4,660
5,280
4,960

April

3,900
2,960
2,780
2,690
2,780
2,780
3,060
3,260
3,360
3,260

May

1,460
1,570
1,780
1,920
1,990
1,990
1,850
1,680
1,500
1,400

Day

21
22
23
24
25
26
27
28
29
30
31

R-unoff, in inches ...............................................

March

4,660
4,660
4,960
4,960
4,810
4,260
4,020
3,790
3,790
3,680
3,570

2.06

April

3,060
3,060
3,060
2,960
2,690
2,360
2,200
1,990
1,920
1,780

1.63

May

1,290
1,380
4,090
3,050
2,440
2,690
2,690
2,870
2,690
2,360
2,200

0.96

Rock River basin 

Rock River near Joslin, 111.

Location. --Lat 41°33'35", long 90°10'55", in NE? sec. 18, T. 18 N., R. 3E., on right bank at 
downstream side of bridge on State Route 92, 1-3/4 miles east of Joslin, 12 miles downstream 
from Rock Creek, and 27 miles upstream from mouth. Datum of gage is 564. 06 ft above mean 
sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. --9, 520 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, 29, 500 cfs 6 p. m. Mar. 15 (gage height, 13.15ft).

1939 to February 1952: Discharge, 46,200 cfs Mar. 22, 1948 (gage height, 14.46 ft); gage 
height, 16. 23 ft Mar. 3, 1948 (backwater frqm ice).

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
6,900
7,300
7,300
7,300
7,100
6,500
6,120
5,930
6,120
6,700

April
19,200
18,400
18,100
17 , 800
17,500
16,900
16,900
16,300
15,700
15 , 400

May
10,700
10,500
9,830
9,610
9,170
8,750
8,120
8,120
7,910
7,700

Day
11
12
13
14
15
16
17
18
19
20

March
11,400
18,100
23,400
26,600
28,500
26,600
23,400
22,100
21,500
23 , 400

April
15,200
14,900
14,900
15,700
17,800
19,200
19,200
18,100
17,500
16,900

May
7,700
7,500
6,500
6,900
6,310
6,310
6,120
5,750
5,750
5,750

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

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

March
24,900
25,700
25,700
24,900
24,900
24,100
22,700
21,500
21,000
20,000
19,600

17,650
1,085
2.14

April
16,300
15,400
14,900
14,300
13,500
13,300
12,600
12,100
11,600
11,400

15,900
946.1
1.86

May
5,570
5,570
5,570
6,310
7,100
7,700
7,500
7,300
6,700
6,500
5,750

7,309
449.4
0.89
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Green River near Geneseo, 111.

Location. --Lat 41°29'20". long 90°09'30", in NEjSWi sec. 4, T. 17 N.. R. 3E., on right bank at 
upstream side of bridge on State Route 82, 1.4 miles upstream from Geneseo Creek, and 2.4 
miles north of Geneseo. Datum of gage is 580. 66 ft above mean sea level, datum of 1929 (levels 
by Corps of Engineers).

Drainage area. --958 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, 230 cfs 11:30 p. m. Mar. 11 (gage height, 12.42ft).

1936 to February 1952: Discharge, 8, 050 cfs Jan. 5, 1946 (gage height, 14.06ft); gage 
height, 16.14 ft Feb. 20, 1951 (backwater from ice).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

785
768
750
611
628
662
680
698
715

1,430

April

1,610
1,460
1,280
1,170
1,100
1,030

995
925
890
960

May

715
698
645
628
611
628
594
611
611
628

Day

11
12
13
14
15
16
17
18
19
20

March

4,150
4,960
4,510
3,320
2,680
2,170
1,830
1,940
3,470
3,390

April

960
995

1,670
2,480
2,250
1,910
1,650
1,460
1,320
1,210

May

611
594
560
528
560
560
628
577
544
512

Day

21
22
23
24
25
26
27
28
29
30
31

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

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

March

2,740
2,680
3,110
2,630
2,170
1,910
1,720
1,580
1,500
1,390
1,580

2,037

2.45

April

1,140
1,100
1,140
1,100

995
925
890
838
785
750

1,233
73,360

1.44

May

496
528
528
544

1,100
560
512
481
466
436
451

585

0.70

Mill Creek at Milan, III.

of Engineers).
Drainage area. --62. 5 sq mi.
Gage-height record.  Water-stage recorder graph except Apr. 15-20 when graph based on once- 

daily readings of wire-weight gage was used.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 3-8.ice Mar. 3-8.
Maxima.--March-May 1952: Discharge, 850 cfs 8:30 p. m. Mar. 22 (gage height, 3.88ft). 

1939 to February 1952: Discharge, 5,960 cfs Feb. 19, 1951 (gage height, 7.98 ft); gi 
height, 8. 78 ft Feb. 18, 1949 (backwater from ice).

;age

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

48
45
48
30
45
43
42
42
60

350

April
98
84
77
73
67
60
57
56
54
61

May
37
35
34
33
33
32
41
39
34
34

Day

11
12
13
14
15
16
17
18
19
20

March
442
366
332
178
143
120
111
215
215
143

April
52
64

100
79
67
61
59
57
56
52

May
29
30
26
25
26
30
34
26
24
24

Day

21
22
23
24
25
26
27
28
29
30
31

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

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

March
120
451
267
163
139
120
107
102

93
90

105

154

2.84

April
51
51
73
57
48
46
45
42
40
39

60.9

1.09

May
23
27
26
22
21
20
18
19
18
18
18

27.6

0.51
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Iowa River basin 

Iowa River at Wapello, Iowa

Location. --Lat 41°11', long 91°11', in sec. 27, T. 74 N., R. 3 W., on right bank 30 ft downstream 
from bridge on State Route 99 at east edge of Wapello, 13 miles downstream from Cedar River, 
and 16 miles upstream from mouth. Datum of gage is 548. 98 ft above mean sea level, adjustment 
of 1912.

Drainage area. --12. 480 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, 41, 300 cfs 5 p. m. Mar. 14 (gage height, 12.10ft).

1915 to February 1952: Discharge, 94,000 cfs June 18, 1947 (gage height, 16.14 ft); gage 
height, 16.85 ft June 17, 1947, before levees broke in vicinity of gage.

Mean discharge, in cubic feet per 'second, 1952

Day

1
2
3
4
5
6
7
6
9

10

March

10,400
8,720
8,440
8,440
8,160
7,040
6,480
6,620
7,040
7,880

April

16,500
16,800
17,700
18,600
20,600
23,400
27,800
32,300
31,800
27,000

May

9,840
9,280
9,000
8,440
8,160
7,600
7,600
7,880
7,880
8,160

Day

11
12
13
14
15
16
17
18
19
20

March
15,900
25,400
34,300
40,800
38,800
32,300
27,800
26,200
26,600
25,800

April

20,600
16,800
15,900
15,900
16,200
16,500
16,800
16,50p
16,800
16,800

May

8,440
8,720
8,720
8,720
8,440
8,440
8,160
7,880
7,320
7,040

Day

21
22
2324'

25
26
27
28
29
30
31

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

March

25,400
23,400
23,000
23,800
23,800
24,200
24,200
21,800
18,000
16,500
16,500

1.83

April

16,800
16,500
17,100
16,200
15,300
14,100
13,200
12,400
11,500
10,700

1.62

May

7,040
6,760
7,120

15,600
16,800
15,300
13,500
12,400
10,100
9,560
8,720

572.4
0.86

Edwards River basin 

Edwards River near New Boston, 111.

Location. --Lat 41°11'15". long 90°58'05", at quarter corner between sees. 21 and 28, T. 14 N., 
R. 5 W., on left bank at downstream side of bridge on State Route 17, l| miles northeast of New 
Boston, and 5 miles upstream from mouth. Datum of gage is 529. 92 ft above mean sea level, 
adjustment of 1912 (levels by Corps of Engineers).

Drainage area.  434 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. March-May 1952: Discharge, 2, 460 cfs 6 a. m. Mar. 14 (gage height, 18.61ft).

1934 to February 1952: Discharge, 7, 280 cfs Apr. 26, 1950, May 12, 1951; gage height, 
20.63 ft May 12, 1951.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

379
324
316
274
194
270
324
324
316
579

April

956
824
692
626
583
541
499
478
458
448

May

530
499
448
408
360
333
333
351
316
298

Day

11
12
13
14
15
16
17
18
19
20

March

1,480
1,840
2,310
2,360
1,930
1,200

934
934

1,120
1,290

April

468
438
626
868
714
604
562
520
499
488

May

290
274
258
243
243
290
541
468
324
290

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,380
1,350
1,840
1,840
1,410

956
824
758
714
670
780

1,007
61,920

2.68

April

478
488
648
978
802
714
670
626
604
562

615
36,620

1.58

May

274
266
266
250
334
692
342
282
258
236
228
340

20,880
0.90
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Pope Creek basin 

Pope Creek near Keithsburg, III.

Location.  Lat 41°07'45". long 90°55'10", in SEj sec. 11. T. 13 N., R. 5 W., near center of 
span on downstream side of highway bridge, 2 miles northeast of Keithsburg, and 3. 3 miles up 
stream from mouth. Datum of gage is 524.07 ft above mean sea level, adjustment of 1912 
(levels by Corps of Engineers).

Drainage area. --171 sq mi.
Gage-height record. --Graph based on twice-daily wire-weight gage readings and peak-stage 

indicator readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 1,600 cfs 9 p.m. Mar. 22 (gage height, 22.42 ft).

1934 to February 1952: Discharge, 4, 180 cfs Apr. 25, 1950 (gage height, 26.19ft); gage 
height observed, 28. 0 ft Feb. 21, 1937 (backwater from ice).

Mean discharge, in cnbic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
102
102
96
78
62
90

102
102
121
320

April
372
290
251
232
206
189
181
173
165
173

May
173
158
150
142
135
135
150
150
135
128

Day
11
12
13
14
15
16
17
18
19
20

March
945
915
855
621
414
372
351
465
765
570

April
165
197
290
270
223
197
189
181
165
165

May
121
121
108
108
108
216
250
135
114
108

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

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

March
414
948
945
501
393
330
290
270
251
270
372

401
O A CCA

2.70

April
158
158
657
749
372
290
251
242
206
189

252

1.64

May
108
108
102
96
96

121
121
108
96
90
96

129
7,910
0.87

Henderson Creek basin 

Henderson Creek near Oquawka, 111.

Location.--Lat 41°00'05". long 90°51'15", inNE^SWisec. 28, T. 12 N., R. 4 W., on left bank 
at downstream side of bridge on State Route 94, 1 mile south of Bald Bluff, 65 miles northeast 
of Oquawka, and 22 miles upstream from mouth. Datum of gage is 541.67 ft above mean sea 
level, adjustment of 1912 (levels by Corps of Engineers).

Drainage area. --428 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 2, 150 cfs 6 a. m. Mar. 12 (gage height. 22. 94 ft). 

1934 to February 1952: Discharge, 16,500 cfs Apr, 25, 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
244
244
244
170
241
333
281
281
266
616

April
898
809
720
675
631
586
541
526
497
497

May
497
482
422
407
378
363
378
422
378
363

Day
11
12
13
14
15
16
17
18
19
20

March
1,700
2,040
1,740
1,300
1,050

854
779
839

1,340
1,220

April
482
497
675
720
616
571
541
511
497
482

May
340
325
303
288
281
355
675
601
497
437

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

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

March
973

1,340
1,860
1,130

943
839
779
735
690
675
809

52,670
2.31

April
. 452

467
1,290
1,290

824
735
675
616
571
526

647
38,520

1.69

May
407
437
437
363

1,070
1,070

586
511
467
422
645
471

28,970
1.27



HENDERSON CREEK BASIN 453

South Henderson Creek at Biggsville, III.

Location.  Lat 40°51'25", long 90°51'50", between sees. 16 and 17, T. ION., R. 4 W., near 
center of span on downstream side of bridge on State Route 94 at north edge of Biggsville, 1. 5 
miles downstream from Old Tom Creek and 6. 4 miles upstream from mouth. Datum of gage is 
618.02 ft above mean sea level, datum of 1929 (Corps of Engineers benchmark).

Drainage area. --81. 4 sq mi.
Gage-height record. --Wire-weight gage and crest-stage indicator; gage read once daily. Gage 

height from graph based on gage readings Mar. 9-12, 18-22, May 16
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 272 cfs 8:30 a. m. Mar. 22 (gage height, 5.62ft).

1939 to February 1952: Discharge observed, 6,700 cfs June 12, 1946 (gage height, 18.50 ft).

Mean discharge, in cubic feet >er second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

36
39
38
38
39
39
38
38
55

157

April

136
120
120
112
109
102
101

94
86
80

May

81
77
73
67
63
67
66
67
70
61

Day

11
12
13
14
15
16
17
18
19
20

March

261
250
220
210
181
163
154
181
240
220

April

78
96

106
120
104

94
92
90
87
81

May

55
52
48
46
44

141
172
145
136
128

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

200
261
220
200
181
163
154
145
136
136
136

146
8,980
2.07

April

87
82

107
128
120
106

98
93
88
84

5,950
1.37

May

120
110

93
86
82
81
78
73
70
63
61

83.1
5,110
1.18
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Skunk River basin 

Skunk River at Augusta, Iowa

Location. --Lat 40°46'. long 91°17', in NEj sec. 26, T. 69 N., R. 4W., on left bank 300 ft up 
stream from bridge on State Route 16 at Augusta, 2 miles upstream from Long Creek, and at 
mile 12. 2. Datum of gage is 521. 69 ft above mean sea level, adjustment of 1912.

Drainage area.  4, 290 sq mi, approximately.
Gage-height record. --Water-stage recorder graph except for a few days in March and April when 

trace was corrected to conform with wire-weight gage readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Backwater 

from Mississippi River Apr. 19 to May 13.
Maxima. --March-May 1952: Discharge, 18, 900 cfs 1 p. m. Mar. 13 (gage height, 15.92ft).

1913, 1915 to February 1952: Discharge, 44, 800 cfs May 26, 1944 {gage height, 23.04ft).

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March
2,120
1,900
1,850
1,680
1,410
1,360
1,310
1,360
1,560
3,510

April

5,360
5,360
5,360
5,360
5,240
4,880
4,160
3,720
3,390
3,280

May
2,730
2,620
2,400
2,290
2,120
1,960
1,850
1,960
2,070
2,120

Day
11
12
13
14
15
16
17
18
19
20

March
10,900
16,700
18,700
17,700
16,700
16,100
16,700
15,800
17,200
15,400

April

3,170
3,060
3,280
3,720
3,940
4,050
3,940
3,830
3,720
3,500

May
3,280
2,950
2,400
2,240
2,020
2,510
4,520
4.G40
3,170
2,510

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

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

March
11,900
12,000
13,200
11,200
9,500
8,100
6,560
5,840
5,360
5,000
4,880

8,823
542,500

2.37

April
3,390
3,390

10,700
12,000
7,830
5,720
4,640
3,830
3,390
3,060

4,676
278,200

1.22

May
2,180
1,960
1,960
2,020
4,160
5,360
5,600
5,460
3,610
2,840
2,880
2,916

179,300
0.78

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

Hour

12

2
4
6
8

10
N
2
4

Gage 
height Discharge

April 22
5.41 3,500

April 23
5.48
6.20
8.10

10.45
11.76
12.50
12.89
13.11

3,610
4,400
6,680
9,920

11,700
12,900
13,500
13,800

Hour

6
8

10
12

2
4
6
8

10

Gage 
height
13.32
13.40
13.35
13.26

Discharge

14,100
14,300
14,300
14.100

April 24
13.09
12.88
12.67
12.44
12.20

13,800
13,500
13,200
12,900
12,400

Hour

N
2
4
6
8

10
12

2
4

Gage 
height
11.93
11.64
11.38
11.10
10.83
10.57
10.30

Discharge

12,000
11,600
11,200
10,900
10,500
10,100
9,640

April 25
10.03
9.80

9,220
8,940

Hour

6
8

10
N
2
4
6
8

10
12

Gage 
height
9.57
9.37
9.17
8.98
8.81
8.67
8.53
8.40
8.38
8.18

1952

Discharge

8,520
8,240
7,970
7,710
7,450
7,190
7,060
6,800
6,800
6,560
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Mississippi River Main Stem 

Mississippi River at Keokuk, Iowa

Location. --Lat 40°23'35". long 91°22'25", near right bank 100 ft downstream from dry dock in 
tailwater at dam and powerplant of Union Electric Power Co. at Keokuk, 2.8 miles upstream 
from Des Moines River, and at mile 364. 2 above Ohio River. Datum of gage is 477.41 ft above 
mean sea level, datum of 1929.

Drainage area. --119, 000 sq mi, approximately.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Discharge record furnished by Union Electric Power Co. Computed from rec 

ords of operation of turbines in powerplant and spillway gates in dam. Checked by current- 
meter measurement by Geological Survey during flood.

Maxima. --March-May 1952: Daily discharge, 253, 800 cfs Apr. 27.
1878 to February 1952: Discharge, 314, 000 cfs May 16, 1888 (gage.height, 19.6ft). 
Flood of June 6, 1851, reached a stage of 21. 0 ft (discharge, 360, 000 cfs).

Remarks. --Flow regulated by reservoirs and navigation dams.

Mean discharge, in cubic feet ;er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
56,100
56,500
65,600
62,100
51,000
50,100
55,200
55,700
55,800
60,900

April
112,000
119,000
124,600
131,600
131,700
138,300
144,300
153,200
165,500
172,800

May
248,500
244,300
238,900
230,800
223,900
215,400
208,100
200,300
194,700
183,500

Day

11
12
13
14
15
16
17
18
19
20

March
84,000

118,700
143,800
156,200
161,700
162,000
153,600
146,500
140,700
138,300

April
177,500
179,200
179,300
177,300
176,500
177,800
180,200
185,500
193,100
202,300

May
173,600
165,100
156,700
145,900
138,700
130,800
129,800
121,100
111,600
102,600

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

142,700
144,800
148,000
150,400
141,100
140,500
133,700
127,400
119,200
109,600
103,800

110,800
6,815
1.07

April
210,800
220,900
246,200
252,200
253,200
252,700
253,800
253,100
252,800
251,500

189,000
11,244

1.77

May
98,900
95,900
91,000
92,600

101,100
108,600
106,400
100,800

90,000
80,800
73,600

148,500
9,132
1.44
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Des Moines River basin 

Des Moines River at Keosauqua, Iowa

Location. --Lat 40°44', long 91°57', in sec. 36, T. 69 N., R. 10 W., on right bank 10 ft upstream 
from bridge on State Route 1 at Keosauqua, 4 miles downstream from Chequest Creek, and at 
mile 50.6. Datum of gage is 558.10 ft above mean sea level, adjustment of 1912.

Drainage area. --13, 900 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, 39,000 cfs 3 p.m. Mar. 13 (gage height, 11.57 ft).

1903-6, 1910'to February 1952: Discharge, about 135, 000 cfs June 1, 1903 (gage height, 
27.85ft. from floodmark).

Flood of June 1, 1851, reached a stage of 24 ft (discharge not determined).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

5,910
5,780
5,910
6,440
5,780
5,010
4,760
5,010
4,880
7,500

April

17,900
22,300
25,800
28,700
30,000
30,000
28,300
23,400
20,400
18,600

May

10,800
9,920
9,340
8,770
8,210
7,650
7,380
7,110
7,110

10,800

Day

11
12
13
14
15
16
17
18
19
20

March

16,600
31,300
38,100
34,000
30,000
23,400
19,000
16,600
20,400
25,800

April

17,200
16,600
16,600
18,600
20,400
20,800
20,000
19,700
19,000
17,900

May

11,400
9,630
8,490
7,930
7,650
8,210

11,100
11,400
10,800
8,770

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

21,900
20,800
25,400
25,400
23,000
19,700
15,600
13,600
13,600
13,600
14,200

16,740
1,029
1.39

April

16,600
15,900
22,800
20,900
18,600
16,600
14,900
13,600
12,600
11,400

19,870
1,182
1.59

May

7,380
6,840
6,700

17,000
20,400
13', 600
13,000

9,340
8,490
7,650
7,380

9,685
595.5
0.80

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

Hour

12

2
4
6
8

Gage 
height Discharge

April 22
6.00 16,200

April 23
6.82
7.32
7.90
8.10

19,000
20,800
23,000
23,800

Hour

10
N
2
4
6
8

10

Gage 
height
8.10
8.05
8.06
8.08
8.12
8.14
8.15

Discharge

23,800
23,400
23,800
23,800
25,800
23,800
24,200

Hour

12

2
4
6
8

10

Gage 
height

8.12

Discharge

23,800
April 24

7.92
7.67
7.50
7.36
7.25

23,000
22,300
21,500
21,200
20,400

Hour

N
2
4
6
8

10
12

Gage 
height

7.17
7.11
7.07
7.05
7.04
7.04
7.04

Discharge

20,400
20,000
20,000
19,700
19,700
19,700
19,700
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Fox R .ver basin 

Fox River a t Wayland, Mo.

Location. --Lat 40°23'45", long 91°35'50", in NWjsec. 31. T. 65 N., R. 6 W., on left bank 90 ft 
downstream from bridge on State Route 136, three-quarters of a mile west of Wayland, and 5 
miles downstream from Brush Creek. Datum of gage is 501. 52 ft above mean sea level, datum 
of 1929.

Drainage area. --400 sq mi, approximately.
bage-height record. --Water-stage recorder gr iph except Mar. 25 to Apr. 9, Apr. 26 to May 10 

for which graph was drawn based on once-da.ly wire-weight gage readings.
Discharge record.  Stage-discharge relation de fined by current-meter measurements; affected by 

ice Mar. 4-8.
Maxima. --March-May 1952: Discharge, 4, 720 cfs 6 p. m. Apr. 23 (gage height, 14.65ft).

1922 to February 1952: Discharge, 25, 000 cfs June 29, 1933 (gage height, 21.53ft, from 
floodmark).

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

74
79
94
85
80
75
80

100
142

1,160

April

186
209
135
156
171
136
111

97
89
89

May

110
96
85
76
69
71
74
63

123
182

Day

11
12
13
14
15
16
17
18
19
20

March

3,120
3,630
3,630
2,500

865
468
338

1,100
2,700
1,560

April

110
108
201
348
457
278
171
135
115
102

May

148
107

83
69
62
79

612
599
286
159

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

676
1,820
1,500

838
380
268
225
190
171
153
148

911
56,030

2.63

April

94
114

3,670
3,340

947
424
268
182
142
116

423
25,190

1.18

May

115
96
89
89
85
72
75
58
45
40
36

128
7,840
0.37

Bear Creek basin 

Bear Creek near Marcelline, 111.

Location. --Lat 40°08'34", long 91°20'14", between sees. 20 and 21, T. 2 N., R. 8 W., on right 
bank at downstream side of highway bridge, 0.9 mile downstream from Grindstone Creek, 2^ 
miles northeast of Marcelline, and 12 miles upstream from mouth. Altitude of gage is 510 ft 
(from topographic map).

Drainage area. --348 sq mi.
Gage-height record.  Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Shifting- 

control method used Mar. 4-9, 13-23.
Maxima. --March-May 1952; Discharge, 4, 680 cfs 9 p. m. Mar. 18 (gage height, 12.98ft).
~ 1944 to February 1952: Discharge, 21, 200 cfs July 22, 1951 (gage height, 26.07ft).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
61
69
94

397
218
178
134
194

1,370
3,590

April

332
248
105
186
736
270
144
110

93
92

May

63
56
48
42
38
39
39
48

578
641

Day

11
12
13
14
1.5
16
17
18
19
20

March
2,430

995
425
261
160
122
105

2,360
2,340

990

April
98

242
2,420
1,380

489
237
153
120
103

89

May
157

86
66
52
45

113
1,620
1,580

702
151

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
287
361
698
230
155
129
112

96
92
90

110

 Z7 -sari

2.01

April
83

480
2,660
2,580

520
192
132
103

84
72

1.56

May

96
81
94
70

148
60
45

113
66
40
30

0.75
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Wyaconda River basin 

Wyaconda River above Canton, Mo.

Location. --Lat 40°08'30". long 91°33'55", inSEjsec. 28, T. 62 N., R. 6W., on left bank on 
downstream side of bridge on State Route 16, 1 mile upstream from Sugar Creek, and 2 miles 
west of Canton. Datum of gage is 515.41 ft above mean sea level, datum of 1929.

Drainage area. --393 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements; affected by 

ice Mar. 5-7.
Maxima. --March-May 1952: Discharge, 3, 280 cfs Mar. 19, Apr. 24; gage height, 16. 49 ft 12 noon 

Mar. 19.
1932 to February 1952: Discharge, 17, 700 cfs June 30, 1933 (gage height, 30.00ft, from 

floodmarks).

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

66
66
80
63
60
55
65

100
302

1,720

April

605
310
183
267
378
208
150
120
106
106

May

88
77
67
77

107
74
57
51

495
653

Day

11
12
13
14
15
16
17
18
19
20

March

3,110
3,210
3,140
2,370

896
386
267

1,360
3,180
2,020

April

121
156
547
528
492
284
177
136
115
102

May

224
131

93
70
60
78

1,390
1,030

352
183

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

711
1,880
2,020

689
344
250
194
168
149
134
299

947
58,220

2.78

April

89
281

2,570
3,180
1,550

456
242
174
134
106

462
27,520

1.31

May

120
100

92
98
74
57
46
43
36
30
27

196
12,060

0.58

Fabius River basin 

North Fabius River at Monticello, Mo.

Location.  Lat 40°06'30". long 91°42'55", inSW^Ejsec. 6, T. 61 N., R. 7 W., near center of 
span on downstream side of bridge on State Route 16, 1 mile south of Monticello, and 19 miles 
upstream from Middle Fabius River. Datum of gage is 540.73 ft above mean sea level, datum 
of 1929.

Drainage area. --452 sq mi.
Gage-height record.  Wire-weight gage read twice daily Mar. 1-31 and once daily thereafter. Gage 

heights computed from graph based on gage readings Mar. 9-23, Apr. 1-18, 22-28, May 4, 8-10, 
15-20.

Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima.  March-May 1952: Discharge, 5, 580 cfs 2 p. m. Mar. 11 (gage height, 19.02 ft).

1922 to February 1952: Discharge, 17, 400 cfs June 30, 1933 (gage height, 30.8ft, from 
floodmarks).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
78
92

118
112

86
92

125
139
322

2,120

April
243
227
153
197
259
197
153
139
125
139

May

125
71
73

112
99
77
69

106
559
512

Day

11
12
13
14
15
16
17
18
19
20

March
4,280
3,230
2,930
1,130

583
364
275

1,310
3,180
1,190

April

190
174
403
633
608
275
197
182
146
139

May

212
139
132

86
122
658
967
861
345
197

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

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

March

559
1,330

809
380
292
275
227
190
167
160
182

2.17

April

118
393

4,040
2,480

940
383
243
190
167
153
-

27,540
1.14

May

118
125
112

99
99
92
85
62
60
55
53

12,860
0.53
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Middle Fabius River near Monticello, Mo.

gage is 540.46 ft above mean sea level, datum of 1929. 
Drainage area.  393 sq mi. 
Gage-height record. --Graph drawn on basis of once-daily wire-weight gage readings below 10. 0 ft

and twice daily above, Mar. 8 to Apr. 8, Apr. 11-30, May 8-21.
Discharge record. --Stage-discharge relation defined by current-meter measurements. 
Maxima. --March-May 1952: Discharge, 3, 330 cfs 8 a. m. Apr. 23 (gage height, 13.90ft). 

1945 to February 1952: Discharge, 16, 200 cfs June 7, 1947 (gage height, 26.28ft). 
Maximum stage known, 26.6ft, from floodmark, date unknown (discharge, 16, 800 cfs). 

Flood of June 17, 1945, reached a stage of 23.3 ft, from floodmark.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

77
77

100
121
135
142
142
158
442

2,050

April

166
166
190
264
226
226
166
135
121
114

May

114
94
82
77

166
100

82
67

270
750

Day

11
12
13
14
15
16
17
18
19
20

March

2,710
2,660
2,890
2,660
1,720

490
442

1,180
2,290
1,970

April

114
237
264
542
646
418
226
190
150
182

May

466
190
135
100

88
221

1,240
946
594
256

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,210
1,580
1,150

750
394
304
226
199
158
174
226

930
57,180

2.73

April

121
806

2,980
2,290
2,250

542
264
208
166
128

483
28,760

1.37

May

150
135
128
128

88
72
54
54
43
40
38

225
13,820

0.66

South Fabius River near Taylor, Mo.

Location.--Lat 39°53'50", long 91°35'00", in NE? sec. 20, T. 59 N., R. 6 W., on right bank on 
downstream side of bridge, 4^ miles southwest of Taylor, 5 miles downstream from Grassy 
Creek, and 5. 3 miles upstream from confluence with North Fabius River. Datum of gage is 
482. 91 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. --620 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, 5, 430 cfs 3 a. m. Apr. 25 (gage height, 10.05ft). 

1934 to February 1952: Discharge, 19, 700 cfs June 8, 1947 (gage height, 19.5ft).

Mean discharge, in cubic feet >er second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

110
121
228
544
329
294
269
504

2,930
4,030

April

1,830
488
294
784
985
632
412
298
238
248

May

160
134
116
106

94
86
84
73

1,310
1,390

Day

11
12
13
14
15
16
17
18
19
20

March

3,830
3,930
3,010
1,720
1,140

576
404

2,570
4,660
3,540

April

234
298

1,100
868
706
518
356
276
221
181

May

785
425
252
168
129
114
974

2,470
1,390

501

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

1,830
1,620
2,620
1,490

632
429
340
283
248
218
665

89,480
2.71

April

162
170

2,710
4,660
4,770
1,360

527
332
248
196

870
51,770

1.57

May

302
211
175
173
554
336
160
134
104

78
64

421
25,890

0.78
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North River basin 

North River at Palmyra, Mo.

Location. --Lat 39°49'05". long 91°31'15", in SE^SWj sec. 13, T. 58 N., R. 6 W., on right bank 
50 ft upstream from city waterworks dam, 1,000 ft upstream from bridge on U. S. Highways 24 
and 61, half a mile north of Palmyra, and 7 miles upstream from mouth. Datum of gage is 
464.81 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area.--373 sq mi.
Gage-height record.  Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Backwater 

from Mississippi River Apr. 24 to May 4.
Maxima.  March-May 1952: Discharge, 7,460 cfs 7 p. m. Mar. 18 (gage height, 17.94ft).

1934 to February 1952: Discharge, 27,400 cfs Apr. 11, 1944 (gage height, 22.96ft, site then 
in use), from rating curve extended above 15,000 cfs.

Maximum stage known, about 28.0 ft, from floodmarks, date unknown.
Remarks. Water diverted from pool above dam by city of Palmyra.

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

66
73

232
852
366
268
227
489

3,180
4,170

April

1,380
422
233

1,410
1,010

459
287
210
168
210

May

110
90
80
70
59
49
53
46

1,950
660

Day

11
12
13
14
15
16
17
18
19
20

March

1,980
960
437
319
245
194
168

4,170
3,060
1,080

April

194
455

1,300
617
379
250
194
168
143
130

May

306
173
120

96
80
77

877
609
306
162

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

422
758
980
437
256
199
168
148
134
125
174

52,240
2.63

April

125
130

1,870
2,500
1,500

600
320
230
170
130

34,100
1.71

May

120
92
84
84

980
504
178
168
116

80
66

272
16,750

0.84

Bear Creek basin 

Bear Creek at Hannibal, Mo.

Location. --Lat 39°40'43". long 91°24'41", in SEjNW^ sec. 1, T. 56 N., R. 5 W., on left bank on 
downstream side of bridge on U. S. Highway 61 at Hannibal, 4-3/4 miles upstream from mouth. 
Datum of gage is 510.91 ft above mean sea level, datum of 1929.

Drainage area. --31 sq mi, approximately.
Gage-height record.  Water-stage recorder graph except Apr. 9-13, May 6-8, 10-16, 18-24, 

26-31, for which a graph was drawn based on once-daily wire-weight gage readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements except for 

periods of indefinite stage-discharge relation Mar. 15-17, May 17-25. Stage-discharge relation 
affected by ice Mar. 5-7. Shifting-control method used May 6-24.

Maxima. --March-May 1952: Discharge, 988 cfs 10 a.m. Mar. 18 (gage height, 5.15 ft).
1938-42, 1947 to February 1952: Discharge, 5,120 cfs July 21, 1949 (gage height, 10.95 ft). 
Flood of July 13, 1937, reached a stage of 10. 8 ft, from graph based on gage readings (dis 

charge, 6,050 cfs).

Mean discharge, in cubic feet per second, 1952
Day

1
2
3
4
5
6
7
8
9

10

March

6.3
9.4

45
61
30
22
19
46

102
95

April
26
17
15

101
45
25
18
16
17
20

May

13
12
10
9.4
9.4
8.7
8.1
8.1

56
19

Day

11
12
13
14
15
16
17
18
19
20

March

50
25
22
14
12
11
10

300
76
40

April

17
204

89
45
32
24
20
18
16
15

May

13
12
11
9.4
8.1
7.4

82
23
13
11

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

30
48
32
23
20
18
15
14
14
15
35

40.6
2,500
1.51

April
14
26
61
30
24
20
18
17
15
14

34.0
2,020
1.22

May
10
9.4
8.7

144
53
18
14
18
14
14
13

21.3
1,310
0.79
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Salt River basin 

Salt River near New London, Mo.

Location.--Lat 39°36'44". long 91°24'30", in NEjNW? sec. 36, T. 56 N., R. 5W., on left bank 
250 ft upstream from bridge on U. S. Highway 61, 2 miles north of New London, and 8 miles up 
stream from Spencer Creek. Datum of gage is 477.03 ft above mean sea level, datum of 1929.

Drainage area. --2,480 sq mi, approximately.
Gage-height record. --Gage heights computed from graph based on water-stage recorder record and 

occasional wire-weight gage readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima.--March-May 1952: Discharge, 21, 800 cfs 10 p. m. Mar. 19 (gage height, 19.13ft).

1922 to February 1952: Discharge, 58, 700 cfs June 21, 1928 (gage height, 28.8ft, from 
floodmarks).

Mean discharge, in cubic feet >er second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

459
459
594

3,200
4,330
2,780
2,110
2,040
5,650

13,400

April

757
995

1,210
1,830
6,960
5,880
2,690
1,640
1,210
1,100

May

580
496
422
361
326
296
278
275
950

3,330

Day

11
12
13
14
15
16
17
18
19
20

March

18,400
14,200
9,940
6,720
4,030
2,190
1,430
7,080

20,500
18,800

April

1,290
3,370
9,260
6,720
4,030
2,690
1,830
1,320
1,020

896

May

3,410
1,430
1,120

712
517
426

1,030
2,040
2,110
1,760

Day

21
22
23
24
25
26
27
28
29
30
31

March

9,800
4,990
4,230
5,210
3,500
1,810
1,290
1,040

896
803
803

5,570

2.59

April

803
757

2,470
6,360
8,350
7,200
3,630
1,520

945
712

1.34

May

1,120
689
488
592

2,430
1,490
2,570
1,580

826
504
365

1,114

0.52

The Sny basin 

Hadley Creek at Kinderhook, 111.

Location. Lat 39°41'35". long 91°08'55", inSEjNEisec. 25, T. 4S., R. 7W., on right bank at 
upstream side of bridge on State Route 96, 0. 8 mile southeast of Kinderhook, 2. 0 miles upstream 
from Chicago, Burlington & Quincy Railroad bridge, and 5. 5 miles upstream from mouth. Datum 
of gage is 469. 55 ft above mean sea level, datum of 1929 (Corps of Engineers benchmark).

Drainage area. --72. 7 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, 070 cfs 11:30 a. m. Mar. 18 (gage height, 7. 88 ft).

1939 to February 1952: Discharge, 15, 000 cfs Apr. 23, 1944 (gage height, 13.91ft), from 
rating curve extended above 4, 900 cfs on basis of contracted-opening determination of peak flow. 

Flood of Aug. 17, 1939, reached a stage of 15. 93 ft, from floodmarks.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

18
21
50

110
43
37
35
47

263
259

April

77
47
39

168
106

63
56
52
49
93

May

25
24
22
21
20
24
21
19

229
45

Day

11
12
13
14
15
16
17
18
19
20

March

85
48
44
38
34
30
28

1,040
254
102

April

64
484
633
132

88
77
67
61
55
49

May

32
28
24
21
20
27
93
40
27
24

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

82
115

78
56
56
49
44
41
39
40
60

105
6,440
1.66

April

46
46

250
63
51
43
38
34
31
28

103
6,130
1.58

May

21
19
19
40
37
21
18
25
19
16
15

33.4
2,050
0.53
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Bay Creek at Nebo, 111.

Location.--Lat 39°26'35". long 90°47'45", in NW^ sec. 19, T. 7S., R. 3W., on left bank at 
downstream side of highway bridge, 500 ft upstream from Spring Creek, a quarter of a mile 
west of Nebo, and 1.6 miles upstream from Chicago & Alton Railroad bridge. Datum of gage 
is 462. 56 ft above mean sea level, datum of 1929 (levels by Corps of Engineers).

Drainage area. --162 sq mi (including that of Spring Creek).
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements. Shifting- 

control method used May 25-31.
Maxima. --March-May 1952: Discharge, 2,440 cfs 6 a.m. Apr. 23 (gage height, 10.11 ft).

1939 to February 1952: Discharge, 23, 500 cfs Aug. 16, 1946 (gage height, 19.31ft), from 
rating curve extended above 9, 000 cfs.

Mean discharge, in cubic feet per second. 1952
Day

1
2
3
4
5
6
7
8
9

10

March

46
50
69

190
99
77
84

108
143
302

April

112
81
69

278
281
144
112

96
88

174

May

63
58
51
47
45
87
55
45

380
162

Day

11
12
13
14
15
16
17
18
19
20

March

267
127
102

82
69
62
58

790
600
220

April

124
805
711
277
188
147
124
110
100

88

May

77
62
52
46
42
40
53
75
46
40

Day

21
22
23
24
25
26
27
28
29
30
31

Hunoff, in inohes .,,.,.,,..,. ^ , , , , ,,,,,.,. ...-,,,

March

160
446
260
148
127
108

95
88
81
83

102
169

10,400
1.20

April

88
168

1,250
265
172
134
110

95
82
70

218
12,980

1.50

May

36
34
33

175
286
113

75
150

87
66
58

85.1
5,230
0.61

Cuivre River basin 

Cuivre River near Troy, Mo.

Location.--Lat 39°00'59", long 90°59'00", inSE^sec. 14, T. 49 N., R. 1W., on downstream 
side of center pier of bridge on U. S. Highway 61, 1^ miles downstream from confluence of 
North and West Forks, and 2 miles north of Troy. Datum of gage is 450. 27 ft above mean sea 
level, datum of 1929.

Drainage area. --903 sq mi.
Gage-height record. --Water-stage recorder graph except May 13-16, 30, 31, for which a graph 

was drawn based on once-daily wire-weight gage readings.
Discharge record. --Stage-discharge relation defined by current-meter measurements.
Maxima. --March-May 1952: Discharge, 10,300 cfs 10 p.m. Apr. 12 (gage height, 19.51 ft).

1922 to February 1952: Discharge, 120, 000 cfs Oct. 5, 1941 (gage height, 33.4ft, from 
floodmarks).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

165
160
211

2,340
1,370

656
486
498
634

1,220

April

3,600
1,360

722
2,130
4,770
1,680

876
613
479
766

May

187
168
154
142
133
128
128
128
235
498

Day

11
12
13
14
15
16
17
18
19
20

March

2,740
1,190

678
463
369
314
276

3,070
6,760
2,140

April
876

5,140
7,350
2,940
1,420

898
634
514
438
389

May

346
205
151
131
119
110
104
100
94
90

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

988
1,010
1,550

810
550
438
362
314
282
260
455

1,057
64,980

1.35

April

356
333

1,450
1,190

592
409
333
279
238
211

1,433
85,260

1.77

May

86
80
75
74

913
366
149
106

90
80
75

176
10,800

0.22
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Illinois River basin 

Illinois River at Meredosia, 111.

Location. --Lat 39°49'36", long 90°33'53", in SEjNEj sec. 21, T. 16 N., R. 13 W., on left bank at 
downstream side of W abash Railway bridge in Meredosia, 4j miles upstream from McKee Creek, 
and at mile 71.1. Auxiliary water-stage recorder at Valley City, 9j miles downstream. Datum 
of gage is 418. 00 ft above mean sea level (levels by Corps of Engineers).

Drainage area. --25. 300 sq mi. approximately. Since Jan. 17, 1900, flow has included diversion 
from Lake Michigan through Chicago Sanitary and Ship Canal.

Gage-height record. --Water-stage recorder graphs from base and auxiliary gages.
Discharge record. --Computed by normal-fall method. Stage-fall-discharge relation defined by 

current-meter measurements.
Maxima. March-May 1952: Discharge, 55, 700 cfs 6 p. m. Apr. 25; gage height, 17. 94 ft 2 a.m. 

Apr. 29.
1938 to February 1952: Discharge, 123,000 cfs May 26-28, 1943; gage height, 28.61ft 

May 26, 1943.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
19,400
19,500
19,900
23,300
24,300
24,500
23,500
22,300
22,400
24,800

April
47,400
46,700
45,500
44,500
43,300
42,400
41,600
41,000
40,900
40,400

May
49,900
48,500
47,100
45,300
43,400
42,500
40,600
40,200
39,100
38,500

Day
11
12
13
14
15
16
17
18
19
20

March
26,800
28,700
30,500
31,400
32,500
33,300
33,700
34,500
37,600
40,300

April
39,400
38,900
39,100
40,600
41,600
43,500
46,000
48,400
49,900
51,600

May
37,600
36,700
35,200
33,600
32,600
31,700
31,300
31,600
31,900
32,100

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

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

March
41,500
43,000
44,300
46,000
47,200
48,5dO
49,400
49,500
49,700
49,300
48,500

34,520
2,123
1.57

April
51,900
51,900
52,400
54,800
55,200
55,600
55,000
54,100
52,700
51,300

46,920
2,792
2.07

May
31,800
31,100
30,300
29,600
29,800
30,200
30,000
29,800
30,000
29,800
29,400

35,520
2,184
1.62

North Fork Mauvaise Terre Creek near Jacksonville, 111.

Location. --Lat 39°45'38". long 90°08'07", inSE^NWisec. 8, T. 15 N., R. 9W.. on left bank at 
downstream side of bridge, 2^ miles north of Arnold, 4^ miles upstream from mouth, and 6 
miles east of Jacksonville.

Drainage area.  30. 0 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by cnrrent-meter measurements.
Maxima. --March-May 1952; Discharge, 355 cfs 12:30 p. m. Apr. 23 (gage height, 7.51ft). 

1949 to February 1952; Discharge, 2,870 cfs June 28, 1951 (gage height, 10.68 ft).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

18
19
21
26
21
21
22
23
23
31

April

24
21
20
32
40
34
32
28
25
28

May

36
33
28
26
25
24
27
24
59
38

Day

11
12
13
14
15
16
17
18
19
20

March

52
47
43
38
33
30
28
48
62
54

April

25
47
71
62
54
48
43
38
34
30

May

32
28
24
23
22
21
34
25
22
21

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

47
48
43
38
36
32
28
27
25
24
26

33.4
2,050
1.28

April

28
36

214
94
75
64
57
52
47
42

48.2
2,870
1.79

May

19
17
16
19
59
38
26
38
25
22
20

28.1
1,730
1.08
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Hurricane Creek near Roodhouse, 111.

Location. --Lat 39°29'20". long 90°25'00", inNW^sec. 15, T. 12 N., R. 12 W.. on left bank 
100 ft downstream from bridge on State Route 106, 2 miles west of Roodhouse, and 12 miles up 
stream from mouth.

Drainage area. --2. 33 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 13 cfs 

and extended to peak stage by logarithmic plotting.
Maxima. --March-May 1952: Discharge, 56 cfs 1 a.m. Apr. 23 (gage height. 4.73 ft).

1950 to February 1952: Discharge not determined; gage height, 9.10 ft 8 p.m. Aug. 20, 1951.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
0.67

.84
1.3
1.3
1.3
1.3
1.2
1.3
1.4
3.4

April
2.0
1.6
1.4
5.6
5.1
4.5
4.1
3.8
3.4
3.4

May
2.2
1.6
1.2
1.1
1.1

.91

.84

.84
3.6
1.1

Day
11
12
13
14
15
16
17
18
19
20

March
4.1
3.8
3.4
2.2
1.8
1.6
1.4
9.3
7.2
5.9

April
2.4
7.5
7.4
5.8
5.0
4.5
4.3
4.0
3.6
2.9

May
1.0

.98

.84

.78

.78

.78

.84

.78

.72

.67

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

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

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

March
5.2
7.4
5.7
5.0
4.5
4.1
3.8
3.6
2.9
2.4
2.9

3.30
203

1.63

April
2.4
4.3

15.2
6.9
5.8
5.1
4.6
4.1
3.6
3.1

97T

2.19

May
0.56

.56

.56
1.5

.84

.61

.52

.61

.48

.45

.41

O QC
c Q

0.48

Macoupin Creek near Kane, 111.

Location.--Lat 39C 14'00", long 90°23'45", inSEisec. 11, T. 9 N., R. 12W., near center of 
span on downstream side of bridge on U. S. Highway 67, 1.4 miles downstream from Link 
Branch and 3j miles northwest of Kane. Datum of gage is 426.77 ft above mean sea level, datum 
of 1929.

Drainage area. --875 sq mi.
Gage-height record. --Graph based on one or more daily wire-weight gage readings and floodmarks 

except Mar. 2-14, Apr. 11, 13, 14, 16, 17, 26-30,when no readings were made.
Discharge record. --Stage-discharge relation defined by current-meter measurements below 5,100 

cfs and extended to peak stage on basis of shape of previous curves. Discharge for periods of no 
gage-height record estimated on basis of weather records and records for Shoal Creek near 
Breese and Bear Creek near Marcelline.

Maxima. --March-May 1952: Discharge, 10, 200 cfs 1 p. m. Apr. 13 (gage height, 21.86ft, from 
floodmarks) .

1921-33, 1940 to February 1952: Discharge, 40, 000 cfs May 18, 1943 (gage height, 28.5ft).

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March
210
210
250
350
600
600
450
300
250

1,000

April
609
388
274
580

2,990
1,180

655
503
727

1,010

May

210
196
182
161
148
141
135
124
256
369

Day

11
12
13
14
15
16
17
18
19
20

March
3,000
4,000
3,000
1,500

631
464
407

1,280
3,200
2,660

April
1,060
2,800
9,350
7,840
4,820
2,500
1,300

751
609
523

May
331
196
161
124
113
104
104

99
94
90

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
1,490

980
2,470
1,890
1,010

587
445
388
350
331
369

68,770
.1.47

April
445
426
426
464
523
430
360
310
270
240

1,479
87,990

1.89

May
90
86
76
76
76

118
148
108

81
68
56

139
8,570
0.18
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Mississippi River Main Stem 

Mississippi River at Alton, 111.

Location.--Lat 38O53'06", long 90°10'56", in sec. 14, T. 5N., R. 10 W., near left bank in down 
stream end of intermediate lock wall of lock and dam 26 at Alton, 300 ft downstream from Mis 
souri & Illinois Bridge & Belt R. R. Co., and 7. 7 miles upstream from Missouri River. 
A uxiliary gage, lat 38°49'43", long. 90°06'27", on left bank at Hartford, 111., 5. 9 miles down 
stream from Alton gage. Datum of gages is mean sea level, datum of 1929 (levels by Corps of 
Engineers).

Drainage area. --171, 500 sq mi, approximately.
Gage-height record. --Water-stage recorder graphs from base and auxiliary gages except May 11- 

13 at auxiliary gage,when graph was drawn based on twice-daily staff-gage readings and compari 
son with record at base gage.

Discharge record. --Computed by unit-fall method. Stage-fall-discharge relation defined by current- 
meter measurements. Shifting-control method used throughout.

Maxima. --March-May 1952: Discharge, 340,000 cfs 9 p.m. Apr. 30; gage height, 424.47 ft 12 noon 
Apr. 30.

1928 to February 1952; Discharge, 437,000 cfs May 24, 1943 (gage height, 429. 91 ft). 
Flood of June 1844 reached a stage of 432.42 ft, present datum.

Remarks. --Flow partly regulated by many reservoirs and navigation dams in upper Mississippi 
River basin.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

71,000
78,600
84,100
94,500

108,000
94,000
80,800
83,800
91,000

112,000

April

186,000
184,000
181,000
188,000
197,000
204,000
211,000
212,000
212,000
214,000

May
337,000
336,000
335,000
334,000
328,000
326,000
317,000
306,000
295,000
284,000

Day

11
12
13
14
15
16
17
18
19
20

March

158,000
166,000
184,000
199,000
211,000
220,000
229,000
238,000
244,000
254,000

April

218,000
226,000
232,000
249,000
261,000
264,000
263,000
265,000
264,000
266,000

May

275,000
267,000
255,000
243,000
230,000
211,000
192,000
180,000
176,000
172,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

258,000
257,000
254,000
249,000
247,000
246,000
242,000
232,000
220,000
206,000
191,000

180,700
11,110

1.21

April

265,000
267,000
269,000
273,000
284,000
299,000
316,000
327,000
335,000
337,000

249,000
14,810

1.62

May

158,000
142,000
139,000
137,000
140,000
150,000
163,000
167,000
158,000
144,000
131,000

226,700
13,940

1.52
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Missouri River basin 

Missouri River at Hermann, Mo.

Location. --Lat 38°42'36". long 91°26'2l", in SWj sec. 25, T. 46 N., R. 5 W., at bridge on State 
Route 19 at Hermann. Datum of gage is 481.40 ft above mean sea level, datum of 1929.

Drainage area. --528, 200 sq mi.
Gage-height record. --Water-stage recorder graph.
Discharge record.  Stage-discharge relation defined by current-meter measurements. Shifting- 

control method used.
Maxima.--March-May 1952; Discharge, 368,000 cfs 6-11 a. m. Apr. 28 (gage height, 27.10ft). 

1928 to February 1952: Discharge, 618,000 cfs July 19, 1951 (gage height, 33. 33 ft). 
Flood in June 1844 reached a stage of 35. 5 ft (discharge, about 892, 000 cfs, computed by 

Corps of Engineers) .

Mean discharge, in cubic feet per second, 1952

Day

t
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

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

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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Cahokia Creek basin 

Indian Creek at Wanda, 111.

Location. --Lat 38°50'30" > long 90°01'59", in SE^NW? sec. 31, T. 5N., R. 8W., on right bank 
at upstream side of bridge on State Route 159, three-quarters of a mile northeast of Wanda, 
2j miles upstream from mouth, and 5 miles west of Edwardsville. Datum of gage is 431.52 ft 
above mean sea level, datum of 1929.

Drainage area. --37. 0 sq mi.
Gage-height record. --Water-stage recorder graph except Apr. 10-20, May 11-22 when there was 

no gage-height record.
Discharge record.  Stage-discharge relation defined by current-meter measurements. Discharge 

for periods of no gage-height record estimated on basis of weather records and records for 
Canteen Creek at Caseyville.

Maxima. --March-May 1952: Discharge, 1, 940 cfs 3 a. m. Apr. 1 (gage height, 12.73ft). 
1940 to February 1952: Discharge, 9, 340 cfs Aug. 15, 1946 (gage height, 18.41ft).

Mean discharge, in cubic feet per second, 1952

Day

P
2
3
4
5
6
7
8
9

10

March

9.7
10.4
16.8
24
11.6
10.0
10.0
10.7
10.7

131

April

831
50
31

595
180
50
36
29
24
25

May

10.0
8.7
6.2
5.8
5.3
4.9
4.5
7.5

19.1
10.0

Day

11
12
13
14
15
16
17
18
19
20

March

296
53
37
26
22
18.6
16.8

184
113

41

April

20
400
180

70
40
30
25
21
19
18

May

7.0
8.0
5.5
4.5
4.0
3.7
3.5
4.0
4.0
3.5

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

30
104

56
29
24
19.5
16.8
15.4
14.6
13.8

181
50.2

3,090
1.56

April

16.8
17.7
27
20
15.9
13.4
11.8
11.1
12.2
11.1

94.4
5,620

2.85

May
3.3
3.2
3.1
3.1
8.7
9.5
4.0
3.0
2.5
2.2
2.0

5.62
346

0.18

Canteen Creek at Caseyville, 111.

Location. --Lat 38°38'35". long 90°01'00", in N^NWi sec. 8, T. 2N., R. 8W., on right bank at
upstream side of county road bridge at Caseyville, 100 ft upstream from Pennsylvania Railroad
bridge and 400 ft upstream from bridge on State Route 157. Datum of gage is 420. 97 ft above
mean sea level, datum of 1929. 

Drainage area. --22. 5 sq mi. 
Gage-height record. --Water-stage recorder graph except Mar. 14-19, Mar. 30 to Apr. 1, Apr. 11-

16, 25-30, May 7 when there was no gage-height record. 
Discharge record.   Stage -discharge relation defined by current-meter measurements. Shifting-

control method used. Discharge for periods of no gage-height record estimated on basis of
weather records and records for Indian Creek at Wanda. 

Maxima. --March-May 1952: Discharge, about 1, 000 cfs Apr. 1 (gage height unknown) .
1939 to February 1952: Discharge, 10, 000 cfs Aug. 16, 1946 (gage height, 20.54ft), by unit -

hydrograph determination.

Mean discharge, in cubic feet per second, 1952

Day

1
2
3
4
5
6
7
8
9

10

March

13.8
16.8
24
22
14.9
13.8
14.9
15.3
15.7

136

April

500
23
19.8

423
134

56
43
35
29
30

May

13.2
11.6
10.2
9.9
9.1

11.8
11.7
11.6
15.3
13.2

Day

11
12
13
14
15
16
17
18
19
20

March

249
58
46
40
33
30
28

150
70
51

April

25
300
150

90
60
45
38
33
29
26

May

11.9
13,8
11.6
10.4
10.4
9.2
8.1
8.6
8.9
8.9

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

40
78
43
34
29
26
24
22
22
20
30

45.5
2,800
2.33

April

28
29
33
24
20
17
16
15
16
15

76.7
4,570
3.80

May

8.1
7.7
7.3
7.9

12.9
10.7
7.0
9.1
6.8
5.8
5.4

9.94
611

0.51
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Mississippi River Main Stem 

Mississippi River at St. Louis, Mo.

Location. --Lat 38°37'44", long 90°10'54" > on right bank at foot of Washington Avenue, just down 
stream from west pier of Eads Bridge at St. Louis, 15 miles downstream from Missouri River, 
and 180 miles upstream from Ohio River. Datum of gage is 378. 94 ft above mean sea level, 
datum of 1929, and 379. 80 ft above mean Gulf level.

Drainage area. --701, OOP sq mi, approximately.
Gage-height record. --Water-stage recorder graph except Mar. 1-11 when graph was drawn based 

on twice-daily readings at Market Street gage.
Discharge record.  Stage-discharge relation defined by current-meter measurements. Shifting- 

control method used throughout.
Maxima. --March-May 1952: Discharge, 684,000 cfs 8 p.m. Apr. 29 to 9 a.m. Apr. 30; gage 

height, 33.83 ft 3 a.m. May 1.
1933 to February 1952; Discharge, 844, 000 cfs Apr. 30, 1944; gage height, 40.28 ft July 22, 

1951.
Flood of June 27, 1844, reached a stage of 41. 32 ft, from floodmarks (discharge, 1, 300, 000 

cfs, computed by Corps of Engineers). Flood of April 1785 may have reached a stage of 42. 0 ft.
Remarks. --Flow partly regulated by many reservoirs and navigation dams on upper Mississippi 

River and by many reservoirs and diversions for irrigation in Missouri River basin.

Mean discharge, in cubic feet per second, 1952

Day
1
2
3
4
5
6
7
8
9

10

March
158,000
156,000
163,000
169,000
185,000
192,000
182,000
180,000
181,000
196,000

April
296,000
292,000
299,000
340,000
395,000
422,000
425,000
418,000
411,000
411,000

May
674,000
656,000
632,000
598,000
558,000
529,000
498,000
474^000
456,000
436,000

Oay
11
12
13
14
15
16
17
18
19
20

March
250,000
306,000
366,000
389,000
400,000
402,000
411,000
416,000
422,000
425,000

April
416,000
432,000
469,000
495,000
503,000
508,000
514,000
514,000
514,000
511,000

May
421,000
405,000
388,000
372,000
349,000
326,000
308,000
297,000
294,000
292,000

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

Riinoff, in inches ...............................................

March
418,000
420,000
432,000
425,000
416,000
404,000
385,000
360,000
338,000
318,000
299,000

315,000
19,370

0.52

April
514,000
525,000
542,000
567,000
592,000
619,000
649,000
671,000
681,000
682,000

487,600
29,010

0.78

May
288,000
272,000
261,000
252,000
248,000
267,000
301,000
308,000
295,000
271,000
243,000

386,100
23,740

0.63



1952 UPPER MISSISSIPPI-RED RIVER FLOODS 469 

SUMMARY OF FLOOD STAGES AND DISCHARGES

The results of the determinations of maximum stages and dis 
charges at existing stream-gaging stations and miscellaneous un- 
gaged points in the area reported on are summarized and pre 
sented in table 5. Standard time is the basis throughout. The 
reference number shown in the table refers to the numbers of 
gaging stations and miscellaneous ungaged points shown on plate 5.

The discharges for the points listed in table 5 were determined 
as described under "Stages r.nd discharges at stream-gaging sta 
tions." At points where the peak discharge was not determined 
by gaging-station operations, a headnote is used to show the 
method of determination.

Figure 67 shows the flood discharges listed in table 5, in cu 
bic feet per second per square mile, plotted against the corre 
sponding drainage areas. The discharges listed in table 5 and 
plottedon figure 67 are as actually measured and may be affected 
by storage or regulation as stated in the corresponding station 
description in the section, "Stages and discharges at stream- 
gaging stations."

The basic data and computations for the determinations of dis 
charge are filed and may be examined in the district off ices of the 
U. S. Geological Survey in Bismarck, N. Dak., St. Paul, Minn., 
Madison, Wis., Iowa City, Iowa, Champaign, 111., and Rolla, Mo.
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FLOOD-CREST STAGES

Records of flood-crest stages collected by the Corps of Engi 
neers for the Mississippi and Minnesota Rivers are presented in 
table 6. The crest-stage records are particularly valuable to 
those responsible for location of new projects above the highest 
known flood level. Figure 68 shows the flood-crest profile for 
the Mississippi River at St. Paul. This illustrates the compara 
tively flat slope of the Mississippi River at St. Paul, despite the 
constricted nature of the valley.
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-Minnesota River
Right bank high-water mark 

Limit of overflow

LOCATION OF FLOODMARKS
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

Left bank
Fort Snelling Bridge
Northern States power plant
High Bridge
Eagle Street
Wabasha Street bridge
U.S.G.S. gage, St. Paul
Sibley Street
Municipal barge terminal
Twin City sewage treatment plant

Right bank

Tailwater gage Dam 1
Fort Snelling Bridge
C. St. P. M. and O. Ry. bridge
High Bridge
Belle Street
Walter Street and Indiana Avenue
Starkey Street and Indiana Avenue
C. G.W. Ry. bridge
Robert Street Bridge
Chicago Street and Eaton Avenue
State Street and Bayfield Avenue
State Street and Texas Avenue
State Street and Delos Avenue
C. G. W. By. bridge at Pigs Eye Island
Central Avenue, South St. Paul
Wentworth Avenue, South St. Paul
U.S.G.S. gage, South St. Paul

845 140
RIVER MILEAGE ABOVE MOUTH OF OHIO RIVER

Figure 68.--Flood-crest profile for the Mississippi River 
at St. Paul during April 1952.
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PREVIOUS FLOODS

The occurrence of major floods in the basins of the upper Mis 
sissippi and the Red River of the North before the 1952 flood is 
of interest in appraising the relative standing of the 1952 flood 
peaks in the light of past experience. The most useful informa 
tion would be a knowledge of the frequencies of the floods that 
have occurred. One of the chief uses of flood-peak data, such as 
are reported here, is in the design of structures that are affected 
by floods or that may control them. For some purposes it is 
useful to have a knowledge of the highest floods that have occurred 
or the highest flood that may be expected to occur during a long 
period of time. Economic design of highway bridges or culverts 
and other structures may require the knowledge of the magnitude 
of floods of 10-, 25-, or 50-year recurrence intervals.

The determination of flood frequencies is a specialized task 
requiring investigations beyond the scope of this report. Reports 
containing analyses of flood frequency have been issued for Min 
nesota (Prior, 1949) and Iowa(Schwob, 1953) and for the St. Louis 
area (Searcy, Baker, and Durum, 1952). Similar reports are 
under preparation for Illinois and Missouri. The tabulation of 
flood stages and discharges contained herein is for comparative 
purposes.

Historical Floods

The question as to the present applicability of flood stages that 
occurred more than 100 years ago is certain to be raised. Given 
the stage of a flood in the year 1826, can the corresponding dis 
charge be obtained from a rating curve developed for the locale 
by means of current-meter measurements made in recent years? 
Shifting control at flood stages is not likely to be a major prob 
lem on the Mississippi River in the area of this report. Figure 
69, a rating curve prepared for the Mississippi River at Le 
Claire, Iowa, based on discharge measurements made during the 
period 1880-1931, shows the permanence of rating as verified by 
the peak stage and discharge of the 1952 flood. The Le Claire 
rating curve is defined above 200,000 cfs by 1 float measurement 
at 251,000 cfs made in 1880; below 200,000 cfs, definition is by 
current-meter measurements made after 1913. The 1952 peak 
discharge plots within 2.1 percent of the rating curve, a fact that 
demonstrates the permanence of the channel at Le Claire; this 
might be expected, because the channel is cut in bedrock. At 
downstream points on the Mississippi River, the stage-discharge 
relation is not as fixed as at Le Claire--changes in the relation 
have been caused by scour and deposition of bottom sediments
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Figure 69.--Rating curve for the Mississippi River at LeClaire,
Iowa.

and by construction of agricultural levees. Cultural changes in 
regimen have changed the stage-discharge relation as shown by 
the 1892 and 1952 data for Muscatine, Iowa. At the time of the 
1892 flood at Muscatine, a levee existed along the right bank ex 
tending from Muscatine to Port Louisa, a distance of about 14 
miles. This levee probably had some backwater effect on the 
natural channel rating how much is not known. After 1892, lev 
ees were also constructed along the left bank, and because of the 
much wider flood plain taken from the river by such action, the 
backwater effect has been pronounced. Owing to constriction by 
these levees, the 1952 stage was about 3.5 feet higher than the 
1892 stage, although the 1952 discharge was about 230, OOOcfs 
compared with about 280,000 cfs for the 1892 flood. In applying 
data tabulated for previous floods, due allowance must be made 
for such cultural changes. Figure 70 shows the locations of areas 
protected by levels along the Mississippi River from the Maquo- 
keta River to the Skunk River.

The settlement of this area began in the early 19th century. 
Until the first railroads reached the Mississippi, steamboats on 
the Mississippi River were the fastest means of transportation 
available to the pioneers. The pilots, needing some reference to 
show them the probable depth of water over the bars, established 
the first gages along the Mississippi. Regular gage observations 
were started by the Mississippi River Commission shortly after 
1860 at a few important locations. Most of the gages on the Mis 
sissippi River have been read continuously since 1880; many
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Figure 70.--Map showing areas protected by levees along the 
Mississippi River between Muscatine and Fort Madison, Iowa. 
Map from Corps of Engineers.

records are longer. The stage records at St. Paul, Rock Island, 
and St. Louis date from 1866, 1860, and 1861, respectively. The 
U. S. Signal Service (predecessor of the U. S. Army Signal Corps) 
began making river-stage observations in conjunction with gen 
eral meteorological data in 1871, and this work was taken over 
and continued by the U. S. Weather Bureau in 1891.
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Although a few discharge measurements were made before 
1900 by the Mississippi River Commission, the available dis 
charge records on main streams in the flood area have been col 
lected since about 1900, and for many stations the collection of 
records did not start until 1928. Based on a careful study of 
gage-height records and available discharge measurements, com 
puted discharge records have been prepared for the Mississippi 
River at St. Paul, Minn., 1892-1925; Le Claire, 1873-1932, and 
Keokuk, Iowa, 1878-1932. The most complete discharge records 
collected by the U. S. Geological Survey in the area to the pres 
ent are: Red River of the North at Fargo, N. Dak., from 1901; 
Minnesota River at Montevideo, Minn., from 1909; and the Min 
nesota River at Mankato, Minn., from 1903.

The available information on flood stages and discharges for 
the main-stream locations with long records is condensed in table 
7. The date, stage, and discharge, if known, of all annual floods 
above the arbitrary flood stage are shown. A few outstanding 
floods for which no information other than knowledge of occur 
rence is available are shown. At each location, the stage tabu 
lated is that from the gage best known to the public--for example, 
on the Red River of the North at Fargo the gage readings are 
taken from that of the U. S. Weather Bureau because the public 
is familiar with stage readings from it. The discharge tabulated 
is that associated with the maximum annual stage; when the max 
imum discharge occurred at a lower stage during another flood 
of the same year, it has been omitted. For many of the gages, 
tabulations of maxima prepared by the Corps of Engineers, based 
on original gage readings recorded by the Weather Bureau but 
adjusted to a common datum, have been used.

In table 7 the column under the heading "Year of highest known 
flood" shows the highest known flood, which in 7 out of 17 entries 
is that of 1952. This column shows that the years of 1785, 1826, 
1851, 1880, 1881, 1897, and 1952 were years of record floods on 
all or most of the main streams of the flood area, and presum 
ably record floods also occurred on the larger tributary streams 
during those years. Because no gage records for tributaries are 
available, this assumption must be verified through early news 
paper records. The pioneer newspapers of Minnesota contain ac 
counts of the "snow winter" of 1881 and report that snow began 
accumulating in the late fall of 1880 and reached such a thickness 
by mid-winter of 1881 that all rail travel was suspended. The 
spring breakup of 1881 caused record-breaking floods throughout 
southern Minnesota, and the peak stage of the Mississippi River 
at St. Paul was the highest observed until 1952. Mostof the floods 
on main streams occur in late March or in April durmgthe spring 
breakup; nevertheless, an occasional high flood occurs as the re 
sult of June rains, and a flood in the fall is outstanding on rare 
occasions.
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Information on floods before 1860 along the Mississippi River 
and before 1880 on the Red River of the North is generally of a 
descriptive nature obtained from early newspapers or history 
books. The following summary, based on what seem to be reli 
able sources, shows the known high floods that have occurred 
before the collection of actual gage records.

Breckenridge-Wahpeton

1860 and 1862 Neither flood reached the stage of the flood of 
1897.

Fargo-Moorhead

1826 and 1852 Both floods may have equaled or exceeded the 
stage of the flood of 1897.

Lake Pepin

A high flood occurred during April 1728, according to ac 
counts left by French traders.

Upper Mississippi

1785 This year has been reported (Bunnell, 1897) to be one 
in which the entire upper Mississippi River resembled an 
immense island-studded sheet of water. Reportedly, the 
Mississippi River at St. Louis rose 15 or more feet above 
the highest mark previously known.

Winona

1852 A steamboat made the trip up the Mississippi River 
past Winona by going through Lake Winona, which it was 
able to enter and leave because of unprecedented high 
water.

May 11, 1859 A very high flood; 2 or 3 inches ftigher than 
the flood of 1852.

April 18, 1861 Flood apparently reached a stage about 12 
inches lower than the 1859 level.

April 26, 1862 Flood apparently reached a stage about 17 
inches below the 1859 level.

April 25, 1866   15 inches below the 1859 level.
April 16, 1870 About 6 inches higher than the 1859 level.

Prairie du Chien

1807 The Brisbois house (still standing) was built in 1808 on 
top of one of three Indian mounds not submerged during
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the flood of 1807 (the 1952 flood did not overtop the mound,
either see fig. 51). 

1822 Parade grounds at Fort Crawford covered by flood to a
depth of 3 or 4 feet (Mahan, 1926). 

May 1826 Troops at Fort Crawford were forced out by the
flood. The water rose 26 feet above low-water mark.
(Mahan, idem.) 

1828 During the spring, the water was deep enough over the
island (Prairie du Chien) for steamboats to pass in any
direction. The fort was evacuated again (Anonymous,
1884).

1832 Flood was 18 feet above low water. 
1844 Flood was about the same height as in 1832. 
May 12, 1859 The main town was an island.

Davenport-Bettendorf, Iowa, and Rock Island-Moline, 111.

April 25, 1844 River reached highest stage since 1828. 
June 3, 1851 This year has been described as "the flood

year." General devastating floods over all of the upper
Mississippi River basin. 

March 10, 1868 Great ice-gorge flood that partly destroyed
the Mississippi River bridge.

Muscatine

1828 Early settlers found driftwood and other floodmarks
when they arrived. 

1844 "During this spring and summer an unusual quantity of
rain fell, and the river was higher than ever before
known." (Richman, 1911, p. 449.) 

June 8, 1851 The Mississippi River was higher than it had
been since 1828. 

May 5, 1866 The river is said to be only 6 inches below the
1851 flood level.

The following information was obtained from the files of the 
Rock Island district, Corps of Engineers. It is not included in 
table 7.
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Historic floods

City

Dubuque, lowa---

Do-       

Do        

Do        
Rock Island, 111  

Do        
Tin   -   _-   ----

Do        

Do        
Muscatine, Iowa-

Do        
U\J

Do        

Keokuk, Iowa-   
Do     -   

Canton, Mo -----
TV-k ___ ______

Quincy, 111---   -
T*<~> _ _ _ _

Do        
Do        

Hannibal, Mo   
T*/~>_

Date

1827 or 1828

1851 
1859 
1861 
1862 

Apr. 19, 1870 
1828 
1837 
1844

1851 
June 9, 1858 
June 17, 1859 

1828 
1844 
1851 

May 5, 1866 
Apr. 25, 1870 

1851 
June 11, 1858 

1844 
1851 
1826 
1844 
1851 
1858 
1826 
1844 
1848 

June 9, 1851

Stage

21.0

19.5 
21.5 
19.3 
20.7 
21.83 
22.1 
18.7

18.2 
13.9 
15.83 
17.9 
14.9 
16.6 
16.1 
16.8 
21.2 
19.2 

483.7 
485.9 

22.85 
19.4 
22.6 
19.7 
21.8 
18.5 
17.9 
21.8

Remarks

Gage zero at elevation 
585.68 ft.

Stage about 0.5 ft high 
er than 1851 level at 
Le Claire, about 15 
miles upstream.

A VA *-<  CLi 1 Ow CL L\*r V \*r J.

Do.
About----   -   ---    

About-----    -   ---  

Floods on tributaries of the Red River of the North occurred 
before the start of gaging records as follows:

Mustinka River and Lake Traverse (Minn.)

Elevation of Lake Traverse in 1881 and April 12, 13, 1916, 
was 976.6 feet.

Elevation of Lake Traverse in 1897 and 1915 was about 
976.1 feet.

April 1882 One of Traverse County's first tragedies is con 
nected with a flood in the spring of 1882. Three men, of a 
party of five, were drowned when their boat capsized as 
they tried to cross the flooded West Branch Mustinka Riv 
er. The river was nearly a mile wide, as compared to th« 
low-water width of about 100 feet.

Floods before 1950 in the basin of the Red River of the North 
-- - " ' ' >' ire listed in Water -Supply Paper 113-7-B
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Minnesota River (Minn.)

511

Floodmarks along the Minnesota River have been recovered 
and tied to 1929 datum by the Corps of Engineers as follows:

Height of floodmarks along Minnesota River

Location
Elevation 
(in feet)

Residence of Bob Bouska about 400 ft south 
east of bridge on U. S. Highway 212 and 
about 2. 5 miles south of Montevideo, Minn.

----do-----            __-________--__ 

922.8

                      __ 922. 3 
Beisman bridge in NE* sec. 1, T. HON., 810.33

R. 31 W. 
Spike in tree, left bank, 1,400 ft upstream 803. 94

from State Route 14 bridge. 
Gustafson homestead in NEjsec. 3, T. 108 N., 789. 08

R. 28 W. 
Seppman homestead in N|NW^ sec. 2, T. 108 788.74

N., R. 28 W.
  do                   -          782.25 
Mankato, Minn., house, 100 ft north of U. S. 781.1

Highway 169 and 300 ft east of bridge over
Blue Earth River. 

Mankato, Minn., 404 Mound Ave------   -  780.4
  do                           777. 14
Mankato, Minn., 321 Mound Ave         780.30
  do                           777.12
Mankato, Minn., 307 Mound Ave          776.76
Mankato, Minn., 301 Mound Ave-          774.2
  do                           776.8
Mankato, Minn., 144 Owatonna St        781.03
Mankato, Minn., 148 Owatonna St          774.2
  do                            776.8
Mankato, Minn., 800ft downstream from 776.07

Mound Ave. overpass.
Mankato, Minn., 219 Minnesota St        780.75
  do                           775.62
North Mankato Minn., 227 Belgrade Ave   773.67
North Mankato Minn., 206 Belgrade Ave   772.38
   _do-                           773.15
North Mankato Minn., 416 Cedar St      779.70
Carver, Minn. Main and Broadway Sts----- 719.94
Chaska, Minn. 2d and Chestnut Sts      -- 720.1
Chaska, Minn. 2d and Walnut Sts        719.00
Chaska, Minn. 206 Walnut St           719.6
Chaska, Minn. Levee and Walnut Sts       720.16
Chaska, Minn. 512 2d St             718.89
Chaska, Minn. Crystal Sugar Co. plant   715.22
Chaska, Minn. concrete dam -      ----- 715.20
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Whetstone River (S. Dak.)

April 22, 1881 The Whetstone River overflowed into Big
Stone Lake. 

April 9, 1897 Because of very high water from unusually
heavy winter snow, elevators along railway tracks between
Ortonville and Big Stone City were flooded.

Yellow Medicine River (Minn.)

1858 The freshet destroyed a dam across the river. 
April 1881 A very high flood on the Yellow Medicine River

swept away every bridge on the stream. Train service
was not restored to Canby until May 27.

Redwood River (Minn.)

1861  Redwood River at Redwood Falls reached a height of 
20 feet.

April 16, 1875 The business district of Marshall was made 
an island by floodwaters.

April 1881 Very severe winter with unusual snow depths that 
stopped all rail traffic. The floods which came in late April 
washed away 6 bridges on the Chicago and Northwestern 
Railway between Sleepy Eye and Watertown and washed out 
the track in 12 places. The dam at Camden Mill was swept 
away. Streets of Marshall were traveled by boat and all 
bridges in Marshall were wrecked.

March 1919 Overflow at Marshall surpassed the flood of 1881.

Cottonwood River (Minn.)

July 1905 Heavy rains caused severe flooding. 

Blue Earth River (Minn.)

May 1908 Very heavy rains caused record-high stages on the 
Blue Earth River.

Turkey River (Iowa)

1865 Two destructive floods described as the highest ever
known at Elkader. 

June 1880 Damaging flood along 100 miles of Turkey River
valley. 

1902 The river rose 2 feet higher than during any previous
flood.

Catfish Creek (Iowa)

July 4, 1876   39 lives lost; all houses except one washed 
away by flash flood at Rockdale.
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Wapsipinicon River (Iowa)

August 1858 Heavy rains around Independence caused the
Wapsipinicon River to rise 15 feet in 24 hours. 

1865 Spring floods swept away bridges at Independence. 
July 2, 1892 Flood estimated at 20, 000 cfs at Stone City. 
May 18, 1902 The 1892 high water was exceeded.

Devils Creek (Iowa)

July 9-10, 1905 Devils Creek washed out bridges of the 
Atchison, Topeka, and Santa Fe Railway Co. and the 
Chicago, Burlington, and Quincy R. R. at Fort Madison, 
Iowa. Flow estimated at 85, 800 cfs.

Cedar, Skunk, Iowa, and Des Moines Rivers (Iowa)

1851 General flooding on large areas. Many 1851 stages 
have not since been exceeded.

Flood of 1951

The spring flood of 1951 equaled or exceeded the flood of 1952 
at many gaging stations in the 1952 flood area. The discharge 
data for the 1951 flood is published in the following tables for 
selected main stream and tributary stations so that comparison 
with the 1952 flood maybe made. Figure 71 shows comparative 
hydrographs for the 1951 and 1952 floods at selected gaging 
stations.
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MISSISSIPPI MANKATO,

ST PAUL,

WINONA, MINN

M SSISSIPPj RIVER AT Me GREGOR,

MISSISSIPPI RIVER AT KEOKUK, IOWA

I 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 1920(21 22 23 24 2526 2726 29 3O I 2 3 4 S 6 7 

APRIL 4l MAY

Figure 71.--Comparative graphs of discharge at se 
lected gaging stations during floods of 1951 and 
1952.
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Minnesota River basin 

Minnesota River at Ortonville, Minn.

Location.--Lat 45°17'45". long 96°26'40", inNW^sec. 16, T. 121 N., R. 46 W., on left bank 
100 ft upstream from bridge on U. S. Highway 12, 1, 000 ft below concrete darii at outlet of Big 
Stone Lake, and half a mile southwest of Ortonville.

Drainage area. --1, 160 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 956 cfs 1:30 p.m. Apr. 9 (gage height, 9.27 ft).
Remarks. --See page 404 for 1952 flood record.

Mean discharge, in cubic feet per second. 1951

Day

1
2
3
4
5
6
7
8
9

10

March
13
8.5
2.2
1.9
2.4
3.4
3.2
3.0
3.0
2.8

April
220
280
340
500
500
650
800
900
956
933

May

379
462
475
462
450
414
390
357
335
305

Day

11
12
13
14
15
16
17
18
19
20

March

2.8
2.6
2.4
2.8
2.8
2.8
2.8
2.8
2.8
2.8

April

933
911
870
850
850
793
736
736
701
669

May

305
276
202
226
249
267
222
202
231
240

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

3.0
3.2
4.0
5.0
5.5
5.5

26
90

130
160
200

22.7
1,390
0.02

April

669
654
610
596
568
501
488
514
438
402

652
38,810

0.63

May

240
202
178
164
194
276
206
106
118
106
110

269
16,560

0.27

Minnesota River near Odessa, Minn.

Location. --Lat 45°15'20", long 96°20'30", in SW^ sec. 29, T. 121 N., R. 45 W., near center of 
span on upstream side of highway bridge, three-quarters of a mile southwest of Odessa, and 
3-3/4 miles upstream from mouth of Yellow Bank River.

Drainage area. --1, 340 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge observed, 928 cfs Apr. 10-12; gage height, 11.43ft 

4 p. m. Apr. 10, 11.
Remarks. --See page 405 for 1952 flood record. Flow partly regulated by Big Stone Lake upstream.

Mean discharge, in cubic feet per second, 1951
Day

1
2
3
4
5
6
7
8
9

10

March

1.2
0
0
0
0
0
0
0
0
0

April
220
240
420
550
600
700
750
800
882
928

May
451
439
439
451
451
463
415
393
382
371

Day

11
12
13
14
15
16
17
18
19
20

March
0
0
0
0
0
0
0
0
0
0

April
928
928
882
840
820
820
802
802
766
750

May
349
339
299
279
279
269
269
269
259
259

Day

21
23
23
24
25
26
27
2R
29
30
31

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

March
0
0
0
0
5

42
65

100
130
160
190

22.4
1,370
0.02

April
734
766
704
674
646
595
547
547
547
499

690
41,030

0.57

May
259
242
218
211
190
204
242
250
364
191
127

310
19,090

0.27
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Minnesota River near Lac qui Parle, Minn.

Location. --Lat 45°01'15". long 95°52'20", in N£ sec. 24, T. 118 N., R. 42 W., on left bank 
200 ft downstream from dam at Lac qui Parle outlet, 2j miles northeast of village of Lac qui 
Parle, and 3-3/4 miles northwest of Watson.

Drainage area. --4, 050 sq mi, approximately.
Maximum 195J.. --March-May 1951: Discharge, 9,760 cfs 4 p.m. Apr. 10 (gage height, 36.45 ft).
Remarks. --See page 411 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

650
600
650
550
460
380
340
360
300
260

April

75
80
80

160
600

1,070
1,450
3,520
7,020
9,390

May

3,830
3,800
3,680
3,520
3,430
3,290
3,140
3,020
2,920
2,800

Day

11
12
13
14
15
16
17
18
19
20

March

260
260
260
190
180
180
170
180
180
180

April

9,690
9,520
9,150
8,760
8,340
7,800
7,320
6,910
6,520
6,200

May

2,680
2,560
2,400
2,300
2,210
2,120
1,890
1,630
1,480
1,460

Day

21
22
23
24
25
26
27
28
29
30
31

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

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

  March

170
100

75
75
75
75
75
75
75
75
75

243
14,950

0.07

April

5,990
5,720
5,470
5,240
5,020
4,760
4,540
4,420
4,160
3,980

5,098
303,400

1.41

May

1,390
1,160
1,050

878
726
735
731
718
651
512
508

2,039
125,400

0.58

Minnesota River at Montevideo, Minn.

Location. --Lat 44°56'. long 95°43', in sec. 19, T. 117 N., R. 40 W., on right bank 100 ft above 
bridge on U. S. Highway 212, across river from Montevideo, and 500 ft downstream from 
Chippewa River.

Drainage area. --6, 180 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 12, 200 cfs 4 p. m. Apr. 11 (gage height, 16.80ft).
Remarks. --See page 414 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

700
700
700
700
650
600
460
400
400
400

April

220
240
300
550

1,900
3,000
3,420
3,460
4,470
9,980

May

4,790
4,520
4,370
4,300
4,210
4,190
4,110
3,980
3,840
3,710

Day

11
12
13
14
15
16
17
18
19
20

March

340
300
300
260
220
220
220
220
220
220

April

12,100
11,600
10,600

9,920
9,170
8,540
8,040
7,680
7,300
6,920

May

3,580
3,450
3,280
3,160
3,050
2,970
2,870
2,670
2,400
2,300

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

220
140
110
110
110
120
130
130
160
200
200

318
19,560

0.06

April

6,720
6,470
6,180
5,930
5,690
5,380
5,120

. 4,940
4,760
4,660

5,842
347,600

1.06

May

2,200
2,000
1,780
1,630
1,390
1,350
1,340
1,310
1,270
1,120
1,080

2,846
175,000

0.53
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Blue Earth River near Rapidan, Minn.

Location. --Lat 44°05'51", long. 94°06'32", inSE^SEisec. 6, T. 107 N., R. 27 W., on left bank 
0.2 mile downstream from Northern States Power Co. powerplant, 2 miles west of Rapidan, 3| 
miles downstream from Watonwan River, and 7-3/4 miles upstream from Le Sueur River.

Drainage area. --2, 430 sq mi, approximately.
Maximum 1951. --March-May 1951: Discharge, 26,100 cfs 8 p. m. Apr. 8 (gage height, 14.97ft).
Remarks. --See page 421 for 1952 flood record. Flow partly regulated by Rapidan Reservoir 

(capacity, 2, 980 acre-ft).

Mean discharge, in cubic feet )er second, .1951

Day

1
2
3
4
5
6
7
8
9

10

March

2,190
2,110
2,010
1,880
1,500
1,180
1,050

934
822
727

April

1,180
1,640
2,320
3,800
6,630

12,900
21,300
25,400
23,800
19,300

May

3,670
4,750
5,520
6,060
6,010
5,250
4,390
3,760
3,280
2,960

Day

11
12
13
14
15
16
17
18
19
20

March

631
553
487
414
370
289
318
240
235
182

April

15,900
13,800
12,800
11,700
10,600
10,000
9,340
8,360
7,420
6,580

May

2,700
2,390
2,190
1,950
1,740
1,710
1,620
1,520
1,500
1,340

Day

21
22
23
24
25
26
27
28
29
30
31

Rlinoff, in inches ...............................................

March

178
178
184
193
156
193
233
216
195
262
476

664
40,830

0.32

April

6,060
5,610
5,140
4,830
4,650
4,190
4,020
4,040
3,850
3,510

9,022
536,900

4.14

May
1,280
1,280
1,140
1,090

990
982
854
870
714
655
918

2,422
148,900

1.15

Le Sueur River near Rapidan, Minn.

Location. --Lat 44°06'49". long 94°02'31", in SW? sec. 35, T. 108 N., R. 27 W., on right bank 
600 ft downstream from highway bridge, lj miles upstream from mouth, and 2 miles northeast 
of Rapidan.

Drainage area. --1, 100 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 13, 200 cfa sometime in p. m. Apr. 7 (gage height, 

19. 73 ft, from floodmark).
Remarks. --See page 422 for 1952 flood record. Flow not affected by artificial regulation or storage.

Mean discharge, in cubic feet )er second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

130
150
170
180
180
180
160
150
140
130

April

500
750

1,200
2,000
3,400

10,000
12,800
12,300
11,100
9,900

May

1,810
2,400
3,150
3,350
3,090
2,600
2,110
1,780
1,540
1,340

Day

11
12
13
14
15
16
17
18
19
20

March

120
120
120
120
110
110
100
100
100

95

April

8,660
7,540
7,620
8,160
8,080
6,590
5,050
4,140
3,590
3,130

May

1,170
1,040

930
826
759
723
653
598
576
563

Day

21
22
23
24
25
26
27
2fi
29
30
31

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

March

85
85
85
80
80
80
85
90

120
180
300

127
7,800
0.13

April

2,920
2,820
2,670
2,460
2,280
2,220
2,190
2,080
1,940
1,780

4,996
297,300

5.07

May

509
459
432
394
362
342
323
298
282
267
359

1,130
69,490

1.18
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Minnesota River at Mankato, Minn.

Location. --Lat 44°10'10". long 94°00'15", in sec. 7, T. 108 N., R. 26 W., on left bank at down 
stream side of Main Street bridge in Mankato, 2 miles downstream from Blue Earth River, and 
at mile 106.4. Datum of gage is 747.92 ft above mean sea level, datum of 1929.

Drainage area. --14, 900 sq mi, approximately.
Maximum 1951.--March-May 1951; Discharge, 66, 600 cfs 12 noon Apr. 9 (gage height, 26.20ft, 

from floodmark).
Remarks. --See page 423 for 1952 flood record. No diversions. Some diurnal fluctuation at low 

and medium stages caused by powerplants on Blue Earth River.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

3,000
3,200
3,400
3,200
2,800
2,200
2,200
2,000
2,000
1,800

April

2,160
3,190
4,130
6,520

11,300
23,100
43,600
59,500
66,000
63,300

May

16,600
18,000
19,800
21,400
21,700
20,100
17,900
16,400
14,900
13,800

Day

11
12
13
14
15
16
17
18
19
20

March

1,700
1,600
1,400
1,200
1,100
1,000

900
850
850
700

April

61,000
57,100
55,300
51,300
48,400
45,200
40,800
36,300
31,700
29,000

May

12,800
11,900
11,200
10,400
10,000
9,740
9,540
9,440
9,740
9,970

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

700
650
650
650
632
600
656
685
741
946

1,230

1,459
89.73
0.11

April

27,600
26,200
24,600
23,100
21,700
20,200
19,000
18,300
17,600
16,700

1,892
2.38

May

10,100
9,950
9,450
8,990
8,580
7,950
7,220
6,230
5,580
4,800
4,440

11,890
731.1
0.9t

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

Gage 
height Discharge

April 1
4.58
4.80
5.04
5.20

1,880
2,170
2,480
2,710

April 2
5.60
5.59
5.79
5.93

3,160
3,150
3,350
3,470

April 3
6.40
6.37
6.83
7.51

3,920
3,890
4,370
5,100

April 4
8.11
8.66
9.59

5,740
6,350
7,400

Hour

12

6
N
6

12

3
6
9
N
1
2
3
6

12

6
N

Gage 
height

10.39

Discharge

8,300
April 5

11.46
12.28
14.35
16.13

9,560
10,500
13,100
15,800

April 6
16.76
16.89
17.29
18.25
18.52
19.86
20.02
20.38
21.22

17,000
17,300
18,100
20,600
21,500
26,500
27,200
28,700
33,000

April 7
22.00
23.13

37,800
45,000

Hour

6
12

6
N
6

12

6
N
6

12

6
N
6

12

6

Gage 
height

23.69
24.24

Discharge

48,800
52,700

April 8
24.79
25.30
25.67
25.94

56,500
60,100
62,700
64,600

April 9
26.13
26.20
26.18
26.02

66,000
66,600
66,400
65,200

April 10
25.84
25.68
25.65
25.64

63,900
62,800
62,600
62,500

April 11
25.57 62,000

Hour

N
6

12

6
N
6

12

6
N
6

12

6
N
6

12

Gage 
height
25.44
85.30
25.16

1951

Discharge

61,100
60,100
59,100

April 12
25.02
24.87
24.73
24.62

58,100
57,100
56,100
55,300

April 13
24.59
24.70
24.69
24.39

55,100
55,900
55,800
53,700

April 14
24.15
24.02
23.91
23.82

52,000
51,100
50,400
49,700



PREVIOUS FLOODS 519

Minnesota River near Carver, Minn.

Location. --Lat 44°44', long. 93°38', in sec. 31. T. 115 N., R. 23 W., on left bank 2? miles south 
of Carver and 38 miles above mouth. Datum of gage is 690. 00 ft above mean sea level, datum of 
1929. Auxiliary chain gage, same datum, 2-3/4 miles upstream.

Drainage area. --16, 200 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 64, 100 cfs Apr. 11; gage height, 28.00 ft Apr. 12.
Remarks. --See page 424 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951
Day

1
2
3
4
5
6
7
8
9

10

March

600
1,800
2,800
3,150
3,350
3,300
3,100
2,700
2,400
2,200

April

1,100
1,800
2,600
3,500
5,000
6,500
9,000

13,500
30,000
58,200

May

20,500
19,800
19,000
19,600
21,500
23,000
23,800
22,400
20,300
18,500

Day

11
12
13
14
15
16
17
18
19
20

March

2,000
1,800
1,600
1,500
1,350
1,300
1,250
1,200
1,100
1,000

April

62,900
59,700
57,000
55,100
51,900
50,600
45,600
43,000
41,800
38,700

May

17,200
15,900
14,600
13,700
12,800
12,400
11,500
10,500
9,910
9,900

Day

21
22
23
24
25
26
27
28
29
30
31

March

920
880
840
800
780
770
790
820
840
850
900

1,571

0.11

April

34,500
32,700
31,500
29,800
27,600
26,100
25,100
23,600
22,100
21,200

1,808
2.09

May

9,930
9,890
9,700
9,480
9,14O
8,820
8,230
7,450
6,580
5,800
5.390

13,780

0.98

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1951

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

6
N
6

12

6
N

hetlht Disch^ge

March 25
5.08
5.06
5.03
5.00

March 26
4.99
4.99
5.01
5.03

March 27
5.03
5.02
5.02
5.03

March 28
5.02
5.02
5.05
5.08

March 29
5.10
5.11
5.15
5.17

March 30
5.14
5.13
5.15
5.16

March 31
5.14
5.16
5.17
5.21

April 1
5.29
5.39
5.53
5.65

April 2
5.78
5.93
6.17
6.48

April 3
6.83
7.26

Hour

6
12

6
N
6

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

3
6
9
N
3
6
9

12

1
2
3
4
5
6
7
8
9

10
11

N
1

hS Discharge

7.64
8.01

April 4
8.32
8.73
9.05
9.42

April 5
9.60
9.80

10.04
10.38
10.68
10.88
10.96
11.17

April 6
11.39
11.60
11.80
12.12
12.46
12.78
13.16
13.36

April 7
13.67
13.88
14.15
14.21
14.49
14.65
14.79
15.00

April 8
15.09
15.19
15.30
15.35
15.48
15.67
15.94
16.15
16.40
16.90
17.60
17.86
18.05

Hour

2
3
4
5
6
7
8
9

10
11
12

6
N
6

12

6
N
6

12

1
2
3
4
5
6
7
8
9

10
11

N
1
2
3
4
5
6
7
8
9

10
11
12

6

Gage 
height
18.32
18.54
17.33
17.36
17.67
17.91
18.02
18.32
18.57
18.88
19.10

Discharge

April 9
20.40
21.91
23.18
24.15 49,200

April 10
24.96
26.00
27.02
27.38

56,000
61,300
60,400
60,700

April 11
27.41
27.45
27.48
27.51
27.54
27.56
27.58
27.60
27.62
27.64
27.66
27.67
27.69
27.71
27.73
27.75
27.76
27.78
27.80
27.81
27.83
27.84
27.86
27.88

61,100
61,200
61,300
61,700
61,800
62,100
62,300
62,600
62,9,00
63,100
63,400
63,700
63,800
64,100
63,900
63,800
63,900
63,800
63,700
63,800
63,600
63,400
63,300
63,100

April 12
27.97 60,800

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

6
N
6

12

6
N
6

12

hefjht Discharge

28.00 59,200
27.98 58,500
27.96 57,300

April 13
27.92 56,800
27.85 56,400
27.74 57,400
27.65 57,600

April 14
27.58 56,700
27,52 55,100
27.45 53,500
27.37 52,500

April 15
27.28 52,200
27.18 51,900
27.08 51,500
26.96 51,600

April 16
26.85 51,700
26.77 50,800
26.70 50,100
26.66 48,300

April 17
26.62 47,000
26.58 45,200
26.52 44,300
26.44 43,600

April 18
26.35 43,100
26.23 43,300
26.10 42,700
25.96 41,800

April 19
25.80 42,000
25.60 42,200
25.39 41,500
25.25 41,000

April 20
25.17 40,300
25.07 38,500
24.97 37,300
24.92 36,300

April 21
24.82 35,300
24.72 34,200
24.58 33,800
24.44 33.300
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Minnesota River near Carver, Minn. -Continued

Gage height, in feet, and discharge, in cubic feet per second, at indicated time, 1951

Hour

6
N
6

12

6
N
6

12

6

Gage 
height Discharge

April 22
24.31
24.18
24.06
23.94

32,900
32,800
32,400
32,300

April 23
23.85
23.75
23.68
23.60

31,700
31,600
31,100
31,100

April 24
23.53 30,500

Hour

N
6

12

6
N
6

12

6
N

Gage 
height
23.46
23.37
23.33

Discharge

29,700
29,100
28,600

April 25
23.26
23.18
23.11
23.04

28,100
27,600
27,200
26,800

April 26
22.96
22.89

26,500
26,100

Hour

6
12

6
N
6

12

6
N
6

Gage
height
22.83
22.79

Discharge

25,700
25,200

April 27
22.70
22.64
22.57
22.53

25,400
25,000
25,000
24,500

April 28
22.46
22.37
22.31

24,100
23,600
23,100

Hour

12

6
N
6

12

6
N
6

12

Gage 
height
22.24

Discharge

22,700
April 29

22.14
22.10
22.02
21.96

22,400
22,100
21,900
21,600

April 30
21.89
21.82
21.78
21.71

21,400
21,100
20,900
20,800

Mississippi River main stem 

Mississippi River at St. Paul, Minn.

Location. --Lat 44°56'40", long 93°05'20", inNEisec. 6, T. 28 N., R. 22 W., on left bank in 
St. Paul, 300 ft upstream from Robert Street bridge, and 6 miles downstream from Minnesota 
River at mile 839. 3 above Ohio River. Datum of gage is 684.16 ft above mean sea level, adjust 
ment of 1912. Auxiliary water-stage recorder in SEi sec. 22, T. 28 N., R. 22 W., in South 
St. Paul, 7 miles downstream at same datum.

Drainage area. --36, 800 sq mi, approximately.
Maximum 1951. --March-May 1951: Discharge, 92, 800 cfs 4:45 p. m. Apr. 16 (elevation, 702.95 

ft).
Remarks. --See page 425 for 1952 flood record. Bypass diversion of approximately 210 cfs daily 

mean discharge through Minneapolis -St. Paul sanitary sewers not included in record.

Mean discharge, in cubic feet per second, 1951
Day

1
2
3
4
5
6
7
8
9

10

March
5,690
5,960
7,170
8,140
8,520
8,880
8,760
8,400
8,120
7,940

April
6,620
7,000
7,970
9,210

12,500
14,700
18,000
24,900
34,000
42,900

May
50,800
49,600
48,500
47,400
46,700
46,300
46,500
47,400
47,700
47,200

Day
11
12
13
14
15
16
17
18
19
20

March
7,780
7,480
7,160
6,860
7,100
6,900
6,660
6,720
6,750
5,880

April
51,100
57,600
81,600
89,800
91,900
92,700
91,800
90,200
87,400
83,500

May
46,000
44,100
41,900
39,100
38,000
37,300
35,500
34,900
33,400
32,300

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

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

March

5,650
6,050
6,120
5,540
5,480
5,350
5,370
6,130
6,240
6,630
6,360
6,832

0.21

April
79,100
75,500
71,300
67,900
63,800
61,000
58,700
56,400
54,000
51,900

54,500
3 243
1.65

May
30,800
29,100
28,300
27,200
25,900
24,900
23,200
21,400
19,500
18,200
16,700
36,320

1.14



PREVIOUS FLOODS 521

Mississippi River at Prescott, Wis.

Location. --Lat 44°44'45", long 92°48'00", in sec. 9, T. 26 N., R. 20 W., on left bank 300 ft
south of Chicago, Burlington & Quincy Railroad bridge, 800 ft south of bridge on U. S. Highway 10 
across St. Croix River at Prescott, 200 ft downstream from St. Croix River, and at mile 811.4 
above Ohio River. Datum of gage is 600. 00 ft above mean sea level, adjustment of 1912 (levels 
by Corps of Engineers).

Drainage area. --44, 800 sq mi, approximately.
Maximum 1951.--March-May 1951; Discharge, 128, OOOcfs 8-9 p. m. Apr. 17 (gage height, 87.50 

ft).
Remarks. --See page 428 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

10,500
10,400
9,650

10,900
13,400
13,700
13,300
13,600
11,900
11,500

April

8,730
9,780

11,400
14,100
16,500
20,300
34,700
38,800
35,700
45,700

May

63,800
60,900
59,300
57,300
55,900
54,500
53,700
53,500
53,600
53,700

Day

11
12
13
14
15
16
17
18
19
20

March

11,500
11,800
11,700
11,800
11,100
11,100
11,000
10,700
9,900
9,970

April

57,000
68,100
87,900

107,000
130,000
136,000
138,000
136,000
131,000
115,000

May

51,700
50,300
47,900
45,700
43,900
44,000
41,900
40,400
39,800
39,000

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

9,940
9,330
8,370
9,070
9,030
9,390
9,340

10,100
11,000
9,380
9,310

10,690
657.3
0.38

April

109,000
103,000
96,400
91,100
85,900
80,600
76,300
73,000
68,500
65,300

70,650
4,204
1.76

May

37,800
36,700
35,300
33,900
32,900
31,800
30,400
38,100
37,000
35,300
33,700

43,590
3,680
1.12

Mississippi River at Winona, Wis.

Location. --Lat 44°03'20", long 91°38'15", in sec. 23, T. 107 N., R. 7W., on right bank at 
Winona Pumping Station in Winona, 9| miles upstream from Trempealeau River, and at mile 
725.7 above Ohio River. Datum of gage is 639.64 ft above mean sea level, datum of 1929. 
Auxiliary water-stage recorder at navigation dam 5A in sec. 9, T. 107 N., R. 7 W., 2.7 miles 
upstream. Datum of auxiliary gage is 600.00 ft above mean sea level, adjustment of 1912.

Drainage area. --59, 200 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 178, 000 cfs 12 noon Apr. 18 (gage height, 17.35ft).
Remarks. --See page 436 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
6
9

10

March

19,700
20,300
20,400
20,600
20,900
21,700
21,600
22,100
22,800
22,500

April

25,000
21,800
20,600
24,400
31,300
37,500
42,500
45,200
52,600
60,100

May

101,000
96,400
93,300
90,400
87,300
84,700
81,200
78,400
76,100
73,700

Day

11
12
13
14
15
16
17
18
19
20

March

22,200
22,200
21,100
20,100
20,200
20,200
20,200
20,000
19,900
19,400

April

70,100
88,400

106,000
122,000
136,000
162,000
174,000
178,000
174,000
167,000

May

71,600
70,200
68,400
65,800
63,000
61,300
59,800
58,800
58,500
59,800

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

18,300
17,000
15,200
14,200
14,300
15,800
16,600
22,000
24,500
29,300
26,800

20,390
1,254
0.40

April

160,000
152,000
145,000
138,000
132,000
127,000
121,000
115,000
110,000
105,000

101,400
6,037
1.91

May

60,800
60,700
58,100
55,500
53,100
52,500
49,700
46,700
44,100
43,400
43,300

66,700
4,101
1.30
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Mississippi River at La Crosse, Wis.

Location.--Lat 43°48'45", long 91°15'25", in sec. 31, T. 16 N., R. 7W., on left bank 1. 300 ft 
upstream from highway bridge at La Crosse, 0.4 mile downstream from La Crosse River, and 
at mile 697.8 above Ohio River. Datum of gage is 626. 32 ft above mean sea level, adjustment 
of 1912.

Drainage area. --62, 800 sq mi, approximately.
Maximum 1951.--March-May 1951: Discharge, 184, 000 cfs 5 a. m. Apr. 19 (gage height, 14.93ft).
Remarks. --See page 438 for 1952 flood record.

Mean discharge, in cubic feet >er second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March
21,800
21,600
22,600
22,700
22,500
24,700
25,200
24,000
24,200
24,100

April
28,200
26,400
24,000
30,200
40,100
44,300
53,4OO
66,100
82,700
94,700

May
113,000
109,000
104,000
100,000
97,000
94,500
90,600
87,400
84,100
79,800

Day

11
12
13
14
15
16
17
16
19
20

March
23,900
22,600
21,400
21,100
21,100
21,000
21,100
21,000
20,800
20,000

April
101,000
107,000
118,000
131,000
145,000
161,000
176,000
183,000
183,000
179,000

May

75,500
73,600
72,900
70,800
67,700
65,600
63,400
61,000
61,000
61,700

Day

21
22
23
24
25
26
27
26
29
30
31

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

March

19,200
18,900
17,500
15,200
14,400
15,300
17,200
24,800
28,600
28,400
28,30(1

21,780
1,339
0.40

April
175,000
167,000
161,000
154,000
148,000
143,000
137,000
131,000
124,000
118,000

114,400
6,807
2.03

May

62,800
64,300
63,400
60,100
57,200
57,300
54,600
49,300
47,300
47,000
47,000

72,350
4,449
1.33

Mississippi River at McGregor, Iowa

Location.--Lat 43°01'40", long 91°10'22", in SE^BE? sec. 22, T. 95 N., R. 3 W.. on right bank 
in city part at north end of Main Street in McGregor, 2. 6 miles upstream from Wisconsin River, 
4 miles downstream from Yellow River, and at mile 633.6 above Ohio River. Datum of gage is 
605. 30 ft above mean sea level, adjustment of 1912. Auxiliary water-stage recorder at lower 
end of guide wall in tailwater of dam 9, 2^ miles northeast of Harpers Ferry, 14.1 miles up 
stream from McGregor gage, and at mile 647. 7. Datum of auxiliary gage is 600.00 ft above 
mean sea level, adjustment of 1912.

Drainage area. --67, 500 sq mi, approximately.
Maximum 1951. --March-May 1951; Daily discharge, 185, 700 cfs Apr. 22; gage height, 20.83ft 

3 p. m. Apr. 20.
Remarks. --See page 443 for 1952 flood record.

Mean discharge, in cubic feet ; >er second, 1951

Day

1
2
3
4
5
6
7
6
9

10

March

26,800
27,200
26,000
26,000
26,800
27,000
27,200
28,500
28,500
27,500

April

38,200
35,700
32,100
30,500
36,000
47,000
55,200
66,100
73,400
79,600

May

131,800
124,900
115,900
112,500
107,700
104,300
101,300
97,000
92,100
88,900

Day

11
12
13
14
15
16
17
16
19
20

March

26,500
24,500
22,500
23,800
24,700
24,800
24,800
23,800
21,500
21,000

April

86,300
92,000
96,400

101,900
114,200
129,100
144,500
159,500
171,000
178,200

May

86,500
82,700
80,200
78,500
77,200
74,500
72,200
70,100
67,700
66,900

Day

21
22
23
24
25
26
27
26
29
30
31

Runoff, in Inches ...............................................

March

21,500
21,800
20,500
19,000
18,000
16,200
20,600
27,500
35,100
38,500
39,600

25,410
1,562
0.43

April

183,700
185,700
177,800
174,700
169,800
163,400
156,400
149,700
144,100
136,100

113,600
6,760
1.88

May

64,800
64,700
65,100
66,000
65,800
64,500
63,700
59,300
56,200
53,900
51,600

80,920
4,976
1.38
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Mississippi River at Clinton, Iowa

Location. --Lat 41°53'40" J long 90°09'24", in NE? sec. 16, T. 22 N., R. 3E., on left bank in 
downstream end of lower lock guide wall of dam 13, 1.2 miles upstream from Otter Creek, 2 
miles north of Fulton, III., 2.1 miles upstream from bridge on U. S. Highway 30 at Clinton, 
and at mile 522.6 above Ohio River. Datum of gage is 568.16 ft above mean sea level, datum 
of 1929. Auxiliary water-stage recorder in NWj sec. 34, T. 81 N., R. 6 E., at foot of Yazoo 
Street in Camanche, Iowa, 4. 9 miles upstream from Wapsipinicon River and at mile 511. 8 
above Ohio River. Datum of auxiliary gage is 562.68 ft above mean sea level, datum of 1929.

Drainage area. --85, 600 sq mi, approximately.
Maximum 1951. --March-May 1951: Daily discharge, 221, 500 ofs Apr. 26; gage height. 21.0 ft 

8 a.m. Apr. 26.
Remarks.  See page 448 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

64,600
53,500
47,500
49,800
49,700
54,600
54,300
50,500
45,600
39,400

April
81,400
74,200
69,000
61,900
56,100
61,200
73,400
82,400
94,800
99,100

May
206,900
204,600
195,800
186,600
176,800
167,800
157,900
149,500
141,100
135,400

Day

11
12
13
14
15
16
17
18
19
20

March

43,000
40,100
36,100
34,600
48,800
44,100
40,100
41,000
42,000
38,100

April

99,600
102,800
110,600
118,000
186,700
137,600
150,600
165,100
179,900
193,800

May
129,000
123,000
116,200
106,300
100,800
97,100
95,400
90,900
88,900

-87,200

Day

21
22
23
24
25
26
27
28
29
30
31

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

March
35,200
34,800
39,700
34,300
31,100
34,800
37,100
56,400
76,200
92,600
94,400

47,680
2,938
0.64

April

202,300
213,800
220,200
219,700
220,400
221,500
218,600
218,100
211,600
209,500

143,100
8,517
1.87

May

84,900
82,200
80,800
80,300
77,300
81,700
87,200
83,400
76,800
75,200
70,800

117,300
7,214
1.58

Mississippi River at Keokuk, Iowa

Location. --Lat 40°23'35", long 91°22'25", near right bank 100 ft downstream from drydock in tail- 
water at dam and powerplant of Union Electric Power Co. at Keokuk, 2. 8 miles upstream from 
Des Moines River, and at mile 364. 2 above Ohio River. Datum of gage is 477.41 ft above mean 
sea level, datum of 1929.

Drainage area. --119, 000 sq mi, approximately.
Maximum 1951. --March-May 1951: Daily discharge, 265,100 cfs Apr. 29.
Remarks. --See page 455 for 1952 flood record.

Mean discharge, in cubic feet per second, 1951

Day

1
2
3
4
5
6
7
8
9

10

March

142,200
140,800
129,200
120,400
111,700
110,500
111,100
108,900
90,200
85,500

April
152,400
157,700
154,800
155,600
154,700
148,500
142,100
145,100
145,400
150,500

May

258,600
258,600
257,500
257,300
252,800
253,800
252,000
247,300
238,200
238,100

Day

11
12
13
14
15
16
17
18
19
20

March

77,300
78,000
63,700
58,900
58,700
60,500
70,300
53,800
54,900
57,800

April

159,400
174,600
184,100
197,900
208,100
214,100
214,100
215,300
216,200
222,100

May

240,800
243,400
237,700
222,100
201,900
184,300
169,600
155,600
144,400
136,100

Day

21
22
23
24
25
26
27
28
29
30
31

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

March

51,300
50,800
56,300
60,800
55,400
50,900
52,700
64,200

110,900
126,100
141,300

84,040
5,167
0.81

April

229,100
232,400
228,800
239,700
245,700
249,300
250,900
258,500
265,100
260,300

199,100
11,846

1.87

May

128,400
124,400
117,900
113,200
106,600
107,700
111,000
118,900
121,500
120,400
110,900

184,900
11,367

1.79
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