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FLOODS OF 1965 IN THE UNITED STATES

FLOODS OF MARCH-MAY 1965 IN THE UPPEPR
MISSISSIPPI RIVER BASIN

By D. B. ANpErsoN and I. L. BURMEISTER

ABSTRACT

The floods of March—May 1965 in the upper Mississippi River basin ocenrred as
two different events, one during the latter part of February and early March
and the other starting early in April and extending into May. Factors ccntribut-
ing to the floods were rapid melting of the winter accumulation of snow, heavy
rains on the snow pack, and deeply frozen ground throughout much of the
basin, which made the soil almost impervious and thereby greatly incressed the
amount of runoff.

Peak stages and discharges during the floods exceeded previous known
maxima at many points. The maximum discharge at St. Paul, Minn., for
example, was 137 percent of the previous known maximum, and the stage was 4
feet higher than the previous maximum during a period of known floods extend-
ing back to 1851. Flood magnitudes exceeding those corresponding to a 50-year
recurrence interval occurred at 37 sites where discharge records have been
collected.

Flood damage was estimated to be about $160 million in a five-State area
comprising Minnesota, Wisconsin, Iowa, Illinois, and Missouri. Fifteen lives
were lost and over 700 persons were injured or became ill as a result of the
floods. More than 11,000 homes were flooded, and many thousand acres of rich
agricultural land was inundated.

This report summarizes peak stages and discharges for this flood at 333
sites in the upper Mississippi River basin and presents the previous maxima
at these sites where such data are available. The recurrence interval (the average
period of time in which the 1965 flood is apt to be equaled or exceede? once)
is tabulated for many sites. The report discusses flood damages and tsbulates
damage figures by States and by type of damage incurred. It also d‘scusses
briefly the effect of drainage and storage on flood peaks and describes the
operations of the U.S. Geological Survey and other Federal agencies during the
flood emergency.

INTRODUCTION

The floods of March-May 1965 were the most devastating in the
history of the upper Mississippi River basin. Five States—Minnesota,
Wisconsin, Iowa, Illinois, and Missouri—were affected (fig. 1). The

Al
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EXPLANATION

Flood area

F1eUure 1.—Area covered by this report.

Mississippi River crested at stages higher than any ever recorded
throughout a 680-mile reach between Fort Ripley, Minn., and lower
lock and dam 22 near Saverton, Mo. From the mouth of the Minnesota
River at St. Paul, Minn., to Muscatine, Iowa, the crest was 3-4 feet
higher than any previously recorded. Recordbreaking floods occurred
on the Minnesota River and its tributaries from Mankato to the
mouth and on many other Mississippi River tributaries in Minnesota
and Wisconsin.

The great volume of runoff was a significant feature of this flood.
The Mississippi River remained above flood stage for almost a month.
From Royalton, Minn., to the mouth of the Missouri River and in the
Minnesota River, from Mankato to the mouth, the flood runoff was
more than 25 percent greater than that of any previously recorded
flood.

Throughout most of the upper Mississippi River basin, flooding
occurred during two separate periods almost a month apart. During
the first period warm temperatures during the latter part of February
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and early March melted the winters accumulation of snow in south-
eastern Minnesota, northeastern Towa, southwestern Wisconsin. The
runoff from snowmelt and rainfall, which in some areas exce~ded 2
inches during the first 3 days in March, caused severe flooding in the
Zumbro and Root River basins in Minnesota and in the Cedar River
basin in Minnesota and Towa. During the second period, which started
early in April and extended into May, floods occurred in the entire
upper Mississippi River basin. These floods were caused by the rapid
melting of the winter’s accumulation of snow in northern Mir nesota
and Wisconsin and the March accumulation of snow in northerr Iowa,
southern Minnesota and Wisconsin. The water equivalent of snow in
the upper part of the basin was as much as 11 inches. Warm tempera-
tures moved northward into Minnesota during the last days of March
and nighttime temperatures remained above freezing. As much as 3
inches of rain fell during the period April 3-7; it accelerated the
snowmelt and increased the runoff. Frost penetrated the ground deeply,
as a result of the severe winter, and consequently much of the rain and
snowmelt ran off. Those streams which flooded early in March flooded
again, but this time more extensively. Many of the streams which were
covered by snow and ice in March were raging torrents in full flood
in April. Fifteen lives were lost and more than 700 person were injured
as a result of the floods or associated events. Property damage was
estimated at $160 million. Damage would have more than doubled had
it not been for the flood warning and crest predictions issued by gov-
ernmental agencies and the enthusiastic response of thousands of
volunteers who built emergency flood-protection works.

PURPOSE AND SCOPE

The purpose of this report is to provide a historical and statistical
record of the extreme 1965 floods in the upper Mississippi River basin.
Data presented may be used for planning and designing structures af-
fected by floodwaters and for studying hydrologic events. Flood data
are provided for 333 sites (fig. 2). Discharges at 192 sites are tabulated
on a daily basis or for increments of time within each day during the
flood period so that the discharge hydrograph can be accurately recon-
structed. The antecedent and immediate conditions, flood descriptions,
and damages are discussed by basins. If available, pictures of inundated
areas in cities and towns are shown. Discharge hydrographs at selected
gaging stations are presented. The recurrence interval of the peak
discharge or the ratio of the peak discharge to the theoretical flood hav-
ing a 50-year recurrence interval * is shown for many of the gaging

1 For simplicity of expression in this report, a flood with a given recurrence inte-val, say
50 years, is expressed as a 50-year flood.
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stations. Flood profiles for both the 1952 and 1965 floods in the Mis-
sissippi River are shown from Royalton, Minn., to St. Louis, Mo., and
flood profiles of some Mississippi River tributaries are shown for
the 1965 flood.
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FLOOD FORECASTS

On March 19, the ESSA-Weather Bureau Office at Minneapolis—St.
Paul, Minn., forecast spring floods for the Mississippi River and its
tributaries in Minnesota and in parts of Wisconsin and Iowa. At this
time, although it was recognized that there was a flood potential, the
condition was not considered serious. For example, the peak stage of
of the Mississippi River at St. Paul, was predicted to be 16.5 feet, 2.5
feet above flood stage and 9.5 feet lower than the actual peak which
occurred on April 16. On March 30, the Weather Bureau stated that
“if snowmelt takes 3 days or more, Minnesota streams will not crest
as high as 1952 even though the water content of snow on the ground
is comparable.” On April 7, owing to wanm temperatures and exces-
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sive rainfall, the Minnesota River at Mankato, Minn., was predicted to
crest at 26.5 feet on April 9, and the Mississippi River at St. Paul,
Minn., was predicted to crest at 21.0 feet on April 14 or 15. Focause
on-the-spot streamflow measurements indicated runoff greater than
anticipated, on April 8, these predictions were revised to 3.0 feet
at Mankato to occur April 10 and 27.0 feet at St. Paul to occur April
16. Actual peaks were 29.09 feet at Mankato and 26.01 feet at St. Paul
on the dates predicted. On April 9, the Weather Bureau predicted that
crests on the Mississippi River below St. Paul would exceed tl= 1952
flood peaks at Winona, Minn., and La Crosse, Wis. A later prediction
was issued on the morning of April 16 that the Mississippi River at
St. Paul would crest at 26.9 feet on April 20. Actually, the cres at St.
Paul occurred later in the day on April 16 and the additional C.9 foot
stage did not materialize.

Throughout the period in which the preceding predictions were be-
ing made, the Weather Bureau stressed that rapid thawing and rain-
fall during the snowmelt would intensify the flood threat. Tempera-
tures were above freezing throughout most of the flood area during
the first part of April when the Minnesota River and its tributaries
reached their crests. During the first 14 days of April, precipitation
ranged roughly from 2 to 4 inches over the Minnesota River basin
and over much of the basin of the Mississippi River and its tribntaries
downstream from Minneapolis. Normal precipitation during April
for this area is about 2 inches.

METEOROLOGICAL CONDITIONS CAUSING FLOODS
CONDITIONS PREVIOUS TO MARCH

Precipitation in the upper Mississippi River basin during the fall
of 1964 was considerably higher than normal. For example, in Septem-
ber 1964, the U.S. Weather Bureau station at the Minneapolis-St. Paul
airport recorded precipitation on 16 of the 30 days. The departure
above normal at this station was 2.78 inches for the month. T e sta-
tion at Mason City, Iowa, recorded 7.96 inches of precipitation in
September, which was 4.76 inches above normal. Generally, above
normal precipitation was recorded throughout the basin during Sep-
tember. Precipitation was below normal during October and Movem-
ber, but because of the heavy rains in September, the ground was well
saturated when winter set in.

Temperatures through the first half of November were unseasonably
mild; then they plunged and severe freezing ensued. Temperatures
ranged widely during the month. Britt, Iowa, for example, observed a
high of 78° and a low of —10°. Record low temperatures for November
were observed at many Weather Bureau stations. Temperatures re-
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mained exceptionally low for much of the remainder of the winter
(fig. 3). Frost penetration was unusually deep throughout most of
the upper Mississippi River basin.

During December 1964 and January 1965, there was a normal
amount of snowfall. An exceptional amount of sleet fell and glaze
formed in Towa during these 2 months. A January 24-hour rainfall
record was broken when 5.11 inches of rain fell at Keokuk, Iowa, on
New Year’s day. The monthly precipitation at ‘this station wes 8.58
inches; it was the wettest January in 95 years. February precipitation
in the southern half of Minnesota and Wisconsin exceeded the rormal
by an inch or more. The rain that fell early in February in this area
compacted the winter snowpack and materially increased its water
equivalent. Most of the rain was absorbed in the snowpack or was re-
tained on the ground as a heavy glaze. The February precipitation in
Illinois was generally below normal, but snow drifted heavil over
most of the State on the 23d and 24th. A considerable amount of sleet
fell and glaze formed in Towa during February. Rain fell in the {outh-
ern counties and snow fell heavily in the northern and western connties,
much of it over the glaze. A storm on the 11th, the worst in years,
deposited 10 inches of snow over glaze in the north-central part of
the State. Frost penetration was deeper than normal and extended to
5 feet in this area. In Towa, the winter of 1964-65 was the fourth
coldest since 1935-36. Temperatures rose however, at the end of
February and started melting the snow as far north as the Min-
neapolis-St. Paul area in Minnesota, but did not begin to thaw the
ground in the upper reaches of the Minnesota River basin.

MARCH CLIMATOLOGICAL EVENTS

The relatively warm temperatures at the end of February and
during the first part of March created heavy snowmelt runoff in the
Mississippi River basin in southeastern Minnesota, northeastern Towa,
and southwestern Wisconsin. Rainfall exceeded 2 inches at several
Weather Bureau stations during the first 3 days of March. This combi-
nation of snowmelt and rainfall caused some of the highest flonds of
record in certain of the Mississippi River tributaries in southern
Minnesota. The Cedar River at Austin, Minn., and the Root River near
Houston, Minn., had the highest stages of record during this flood.

Heavy snowfall continued throughout March. A blizzard on farch
17-18 spread over northern Towa, Wisconsin, Minnesota, and e~stern
South Dakota depositing up to 18 inches of snow. The snow on the
ground after this storm totaled up to 45 inches in the upper Rum,
Snake, and Kettle River basins in Minnesota (fig. 4). The snow cover
diminished slowly after this date in southern Minnesota and Wiszonsin
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FIGURE 4.—Snow cover on the ground as of March 18, 19€5.

and northern Towa, but additional storms late in March m~intained or
increased the accumulation in northern Minnesota and Wisconsin. The
water equivalent of the snow on the ground and the rate of thawing
are important factors in forecasting runoff from snowmet't. The later
that warm temperatures arrive in the spring, the greater the probabil-
ity of rapid thawing and heavy runoff. On the basis of snow surveys
conducted by the Weather Bureau and Corps of Engineers during the
last 2 weeks in March, the water equivalent ranged from 2 inches in
central Towa to 11 inches in the vicinity of St. Cloud, Minn. (fig. 5).
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Records at the Weather Bureau station in St. Cloud showed 35 inches
of snow on the ground on March 29. A record 51.7 inches of snow
fell in this area during the month. Early in March, the Army National
Guard was called out to remove snow from the streets of St. Cloud to
expedite the flow of vehicular traffic. Where the snow had not been
hauled away, traffic moved through deep snow chasms higher than an
automobile. As a safety measure, automobile drivers tied brightly

317-045 O - 70 - 2
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colored streamers to their auto aerials to warn other drivers of their
approach at intersections.

In many places in northern Wisconsin, the depth of snow on the
ground on March 31 was the maximum recorded and was 24 inches
above normal in water equivalent.

A study of Weather Bureau climatological data collected at Minne-
apolis, Minn., reveals some of the conditions prevalent in the upper
Mississippi River basin during March. Precipitation at this station
for the month was 4.75 inches or 1.38 inches more than the previous
March high in 1949. Snowfall amounted to 37.1 inches, which was only
exceeded by 40 inches in March 1952. Snowfall for the season at the
end of March was 71.7 inches compared to the seasonal record of 88.9
inches in 1950-51. Precipitation, most of it as rain, amounted to 1.62
inches on March 1. This was a new 24-hour record for March. Average
temperature was 19.4°, which was 8° below normal, the second coldest
average temperature on record, and the coldest since March 1899.
Record-low daily minimum temperatures were equaled or broken on
5 days during March.

The extremely cold temperatures during most of March caused deep
frost penetration. In the extreme upper part of the basin where heavy
snow cover existed, the average penetration was 1 foot. Farther south,
where little or no snow cover existed, frost penetrated to 5 feet in
some areas. There was heavy precipitation during the first part of
March, followed by below freezing temperatures which reached the
subzero range during the period March 19-26. In some ereas, there
was a layer of ice on the ground from the storm on March 1 and previ-
ous storms. The frozen ground covered with glaze was a very impor-
tant factor in intensifying the spring flood of 1965.

In Jowa, two snowstorms with heavy snowfalls oceurred on March
1-2 and on March 17-18. In the southern and central counties of Iowa,
considerable sleet fell and ice formed as a result of the first storm, and
in the northern counties, from 6 to 10 inches of snow fell. The second
storm was concentrated in the northern part of Towa and resulted in
additional snow cover ranging from 4 to 12 inches. Snowfall in central
and northern Iowa during the month of March was the fourth highest
of record, and the average temperature at Des Moines for March was
the second coldest of record. Below-normal temperatures continued
until April 1. That part of Illinois which lies in the Mississippi River
drainage basin had weather conditions similar to those in Towa. As a
result of the rainfall, snowfall and freezing temperatures, many of the
small streams were locked with snow and ice in southeastern Minne-
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sota and northeastern Towa. This obstruction of the smaller c'rainage
channels had an effect on the timing of runoff and may have increased
the flood intensity on some streams.

APRIL CLIMATOLOGICAL EVENTS

By the second week of April, a warming trend had advanced north-
ward in the upper Mississippi River basin into Minnesota and Wis-
consin. Nighttime temperatures remained above freezing and daily
maximums exceed 50° throughout most of the basin. Above-normal
precipitation accompanied the warmer weather. Snow fell in the upper
part of the basin in Wisconsin on April 1. Up to 314 inches of rain fell
over most of the basin during the period April 3-7 (fig. 6). Runoff
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FIGURE 6.—Precipitation during the period April 3-7, 1965.
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from these widespread rains was intensified by snowmelt runoff.
Snow melted steadily and was gone in Towa and Illinois by April 6
and in the area south of St. Paul, Minn., by April 11. The snow melted
slower in the extreme north. A 17-inch snow cover remained at Eagle
River, Wis., on April 14, and a 10-inch cover remained at Grand
Rapids, Minn., on April 11. All of the snow had melted by April 29.

The combination of rainfall and snowmelt during the first few days
in April set the stage for the severe floods which were to follow. Large
amounts of ponded water were visible in the Minnesota River basin
downstream from New Ulm and also in the basins of the small tribu-
taries of the Mississippi River downstream from St. Paul. Personnel
of the Corps of Engineers estimated from aerial observation that 40—
50 percent of the Crow River basin in Minnesota was covered by water.
This ponded condition, which was accentuated by the flat topography
of the basin, resulted from rainfall and snowmelt which could not run
off freely through normal channels because they were obstructed by
snow and ice. The ponding affected the timing of runoff from many
of the smaller basins. There were extremely high rates of runoff
because of the abnormally high precipitation, rapid snowmelt, and the
impervious condition of the soil which was still deeply frozen and
covered with ice throughout much of the basin.

Precipitation for April at North Mankato and New Ulm, Minn.,
was nearly 5 inches, which was 214 inches above normal. In Iowa, the
departure above normal was 1 inch in the north-central part of the
State and 5 inches in the southeastern part. Exceptionally severe thun-
derstorms, accompanied by hail and tornadoes, dumped up to 6 inches
of rain over an area between Marshalltown and Muscatine, Towa, on
the 23d. This storm caused additional flooding in the area and hamp-
ered the Mississippi River flood fight on the already water-soaked
levees. In Missouri and Illinois, showers and thunderstorms, during
the period April 3-7, produced some rises on streams tributary to the
Mississippi River. In general, these streams did not exceed bank-full
stage. The widespread rains that fell in Illinois on April 15, 24, and
25 caused the Illinois River to rise above flood stage. Total precipita-
tion during the month in the upper Mississippi River basin is shown
in figure 7.
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FIGURE 7.—Precipitation during April 1965.
THE FLOODS

MISSISSIPPI RIVER MAIN STEM

There was no severe flooding in the upper 350 miles of the Missis-
sippi River basin. The farthest upstream discharge record in this re
port was collected at the gaging station near Libby, Minn., about 260
miles downstream from the source of the Mississippi River. In &5 years
of record at this site, three previous floods exceeded the 1965 peak.
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There are six headwater reservoirs on the main stem of the 1 {ississippi
River or its tributaries. These reservoirs, all in Minnesota, are Winni-
bigoshish Lake near Deer River, Leech Lake at Federal Dam, Poke-
gama Lake near Grand Rapids, Sandy Lake at Libby, Pine River
Reservoir at Cross Lake, and Gull Lake near Brainerd. Data from
Pine River Reservoir and Gull Lake are included in this report, and
they show only a moderate amount of storage from the spring runoff.
A diversion channel at Aitkin, 310 miles downstream from the source,
handled the spring runoff well and reduced flood damages considerably
in Aitkin and the surrounding area. The recurrence interval of the
peak discharge at Aitkin was 13 years.

In the 100-mile reach between Aitkin and Royalton, flood runoff
became severe. At Fort Ripley, Minn., about 25 miles upstream from
Royalton, the maximum stage was higher than any previously re-
corded. This situation prevailed for about 680 miles downstream to
lower lock and dam 22 near Saverton, Mo.

Flood damage resulted from Mississippi River overflow in St. Cloud,
Minn. Ice started breaking up above the mouth of the Sauk River
and moved downstream to two bridges in St. Cloud where it jammed
and caused a sudden rise of 3—4 feet in river stage, which flooded 17th
Street North to Third Street North. Fifth Avenue North was inun-
dated with 5 or 6 feet of water between Third Street and the water
treatment plant. There was $50,000 worth of damage to the bridge at
Sartell, just upstream from St. Cloud.

At the town of Elk River, Minn., the Mississippi River makes a
sharp horseshoe bend. Water cut across the open end of the horseshoe
washing out several hundred yards of highway, flooding 26 homes
and severely damaging 14 of them (fig. 8). The stage at Elk River was
2.7 feet higher than the highest stage of the 1952 flood, which was
the previous maximum during the period of record. The discharge
was 1.23 times that of a 50-year flood. Downstream, at the gaging
station near Anoka, the 1965 flood peak was 2.0 feet higher than the
1952 peak, the previous maximum in 34 years of record.

In Minneapolis, severe damage was inflicted on the Great Northern
Railway stone arch bridge just downstream from St. Anthony Falls.
The scouring of the floodwaters caused one of the piers to settle; as a
result the bridge needed extensive repairs. Lilydale, (fig. ¢) a small,
unincorporated community across the river from St. Paul and just
downstream from the mouth of the Minnesota River, was flooded
extensively. Floodwaters covered the town to a depth of 6-8 feet and
swept. some homes from their foundations. Many of the 33 homes in
this community were damaged beyond repair.

At St. Paul, downstream from the mouth of the Minnesota River,
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All waterfront industries except one closed for 2-3 weeks. Over 1,000
persons were temporarily dismissed from work. Downstream from the
Union Electric dam at Keokuk, Iowa, there were two major crests on
the Mississippi River during the period March-May 1965. The first
crest occurred in April as a result of high inflow from the Des Moines
River and other tributaries. The second crest occurred early in May.
The May crest exceeded the April crest except in the reach between
La Grange and Palmyra, Mo., where levee breaks lowered the peak
stage in May, and in the reach downstream from Grafton, Ill., where
less backwater from the Missouri River, occurred in May.

Downstream from Mundy’s Landing, Mo., the 1965 crest was lower
than the previously known maximum at each point of determination.
Two peaks about equal in discharge occurred at Alton, Ill.,on April 19
and May 13. Higher peaks discharged at Alton in 1943 and 1944, and a
peak discharge in 1947 was equal to that of 1965, but in each of the
3 earlier years, overflow from the Missouri River, caused by levee
breaks, entered the Mississippi River upstream from Alton. After
deducting this overflow, the peak discharges in 1943, 1944, and 1947
were lower than the peak discharge in 1965 when there was nc over-
flow. The peak discharge of 380,000 cfs at Alton has a recurrence inter-
val of 11 years.

The 1965 maximum discharge at St. Louis, below the mouth of the
Missouri River, was 525,000 cfs on April 16, about equal to a 2-year
flood. This peak was relatively small because the Missouri River, which
is now extensively regulated, did not contribute greatly to the flood
condition. The Missouri River inflow was greater in April than in May,
and as a result the maximum discharge at St. Louis occurred during
the April peak. The highest discharge at St. Louis in May was 431,000
cfs on May 1.

Most of the flood damage below Keokuk, Iowa, resulted from inun-
dation of farmland, river cottages, highways, and business houses. The
residents of Alexandria, Mo., were evacuated during both the April
and May crests. The system of previously constructed levees, flood-
walls, pumping plants, and closure structures successfully prctected
Canton, Mo.,and prevented more than $2 million damages. Quincy, I11.,
incurred damages of about $367,000 including cost of flood fighting.
The floodwaters in April and May inundated Main Street and low-
lying business and residential areas in Hannibal, Mo. (fig. 25). Sand-
bagged storefronts and improvised walkways permitted most stores to
remain open for business. Hannibal incurred damages #nd flood-
fighting costs of about $875,000. The Mark T'wain Memorial Bridge at
Hannibal and U.S. Highway 36 in Kinderbrook, Il1., were closer. The
main river levee failed near Saverton, Mo., and the floodwaters spread
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‘Water-surface elevations were obtained at U.S. Geological Survey
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over 1,000 acres of farmland engulfing the small community of Hull,
I11., to depths of 4-6 feet. The 535 residents had been evacuated earlier.

Flood crest profiles, which are graphs of maximum flood elevations
plotted against river miles, are shown for the Mississippi River in
figure 26. The 1965 maximum elevations are compared with those which
occurred in the 1952 flood. Table 1 describes and tabulates the 1965
flood elevations used in plotting the profiles. Comparative discharge
hydrographs for the 1965 flood are shown for Mississippi River gaging
stations in figure 27.
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Figure 27.—Comparative discharge hydrographs at selected gaging stations on
the Mississippi River, April-May 1965.
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TABLE 1.—Flood-crest elevations, Mississippt River

{Based on data furnished by U.S. Army Corps of Engineers except at U.S. Geological Survey gaging stations)

1952 1965
Miles
above Eleva- Eleva-
Location mouth tion in tion in
of Date feet Date feot
Ohio (1912 (1912
River adjust- adjust-
ment) ment)
Blanchard Dam, taflwater_____._________.______ 956.0 ..o Apr.15,16__ 1,045.4
Sartell, Minn.:
St. Regis Paper Co. dam, pool._ ... .__....._.____... 1,015.87 Apr.14___._. 1,019. 10
St. Regis Paper Co. dam, tailwater.__..__.__ 932.5 . 1,001.95 Apr.14____. 1,005.95

St. Clond, Minn.:
Northlem States Power Co. St. Cloud dam,

.................................... 984.9
Northern States Power Co
taflwater_ . ____..__________ 3 . Apr.14_____ 971.2
Clearwater, Minn., at M
24 bridge. - . Apr.16.____ 946. 96
Monticello, Minn., Apr.16_____ 906, 82
Elk River mouth Apr.16____.  866.23
Elk River, Minn., at Lincoln St. bridge_ - Apr.16.._._ 865.12
Crow Rivermouth_ . ... . ______..._._.._.. Apr.16.____ 857. 06
Anoka, Minn.: .
Upstream side of U.S. Highway 52 bridge... 871.46 Apr.11-18__ 8421 Apr.17..._. 844.1
Downstream side of U.S. Highway 52 bridge. ... ... .. ... Apr.17._... 843.8
Northern States Powsr Co. Coon Rapids dam,
) U . ;- SR 831.4
______________________________________ 826. 6
Apr.14_.____ 822.53 Apr.17.._...  824.55
TOAW ZAZO - oe oo i aoaeoaao 3 Apr.14__.__ 813.80 ... ..o 814.30
Plymouth
stream. Apr.15.__.. 806.50 _ ... . ... ...
Plymouth idge, east end, Apr.15____. 805,98 — .. oiiieoaooo
stream.

Left end Great Northern Railway bridge.._
Right end Great Northern Railway bridge -
St. Anthony Falls upper lock and dam,

pool.

St. Anthony Falls upper lock and deam, 853.85 Apr.14_.__
tailwater.

St. Anthony Falls lower lock and dam, 1. 853.5 Apr.12.

St. Anthony Falls lower lock and Jam, 853.5 Apr.12_

tailwater.
Minneapolis barge terminal .. 8526 Apr.14_____
Franklin Ave. bridge, east end, upstream... 851.46 Apr.15_____
Frzznklin Ave. bridge, west end, down- 851.46 Apr.15.__._
stream.
Lake St.-Marshall Ave. bridge . ._.__________ 849,56 Apr.15____.
Lock and dam 1, pool..___.._ 847.6 Apr.14_____
Lock and dam 1, tailwater_..__ 847,81 Apr.15..._. -
Ford Bridge, west end, upstream...._..._... 847.40 Apr.15__.___ 73271 . . ..
St. Paul, Minn.:
Ford Bridge, east end, upstream..__________ 847,40 Apr.15_____ 732.48 e
Atlas Asphalt Co. garage, 375 ft upstream 84L5 Apr.16_ ____ 713.89
from railway bridge.
U.S. Geological Survey recording gage.._ .- 839.3 Apr.16__.._ 706.18 Apr.16____. 710.17
Mgm;lsgpolis-St. Paul Sanitary - District 836.85 - . ... 708. 5
uilding.
Chicago Great Western Ry. bridge, south- 8359 Apr.17....__ 704,00 oo .. .. 707. 59
west corner.
Wentworth Ave. seweroutlet. . .__._.____. 834.2 Apr.17._..__. 703.13 - 707. 50
South St. Paul, U.S. Geological Survey record-  833.7 Apr.16..._.. 703.15 ... ...
ing gage.
Inver Grove, Minn., at highway bridge.....___. 820, 5 e 702. 88
Nininger, Minn_______._________________________ B17.6 o iiicmeaenn 698. 03
Hastings, Minn. at:
Lock and dam 2, pool. ... _.___...._____. 815.42 Apr.16,17_. 692.40 Apr.17.__.__ 697. 07
Lock and dam 2, tailwater_______ . 814,99 Apr.16. 691.59 Apr. 17 696.13
Northeast corner East and Bass St._.____._. 813.45 _______ ... 694. 81
Prescott, Wis., U.S. Geological Survey record- 8114 Apr.16-18... 680.03 Apr.18....._ 693.11
ng gage.
Profile point, 1.8 miles below Prescott, Wis__._...  809.7 oo 691. 21
Riverward side and upstream end of CB&QRR  805.79 .. ... 689. 66

bridge,
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TABLE 1.—Flood-crest elevations, Mississippi River—Continued

1952 1965
Miles
above Eleva- Eleva-
Location mouth tion in tion in
of Date feet Date feet
Ohio (1912 (1912
River adjust- adjust-
ment) ment)
Dg\:igstream landward end of CB&QRR  803.00 _.______ . _____ ... 688. 86
ge.
Lock and dam 3, pool, near Red Wing, Minn.... 797.06 Apr.17.....__ 684.68 Apr.18...._ . 688. 22
Loﬁk and dam 3, tailwater, near Red Wing, 796.69 Apr.17.....__ 684.14 Apr.18.._.._ 687.93
inn.
Trenton, Wis., at Evert’s Resort_.___.___________ 687.10
Red Wing, Minn.:
U.S. Weather Bureau gage. - ... ...____.__ 685, 98
Colvill Park, upstream riverward corner of 684. 17
tennis court.
Wacouta, Minn., on right bank of Lake Pepin___ 683.41
Lake City, Minn., on right bank Lake Pepin, 683, 22
on bridge L136 at Lundberg’s resort.
Chippewa Rivermouth_ __________ . . ___._____ 763.48 Apr. 18,19_. .85 ..
Reads Landing, Minn. _ . 763.00 Apr.18,19.. 678.82 682. 06
Alma, Wis.:
Lock anddam 4, pool....._._..__.._._______. 753.4 Apr.19___._.. 676.45
Lock and dam 4, tailwal - 675.78
Sewage disposal building. 675.06
Profile point near Buffalo, Wi - 671,05
Profile point near Buffalo, Wi 669. 46
Lock and dam 5, pool.__. 668. 73
Lock and dam 5, tailwater_ 667. 85
Fountain City, Wis., at sewag 665. 74

Winona, Minn.:

Lock and dam 5A, pool..._____

Lock and dam 5A, taflwater____._.

U.S. Geological Survey recording gage.

Railroad bridge on right bank, 2.75 mi

low Homer, Minn. i
Lock and dam 6, pool, near Trempealeau, Wis_.
Lock and dam 6, tailwater near Trempealeau, Wis
Lock and dam 7, pool, near Dresbach, Minn..__.
Lock and dam 7, tailwater, near Dresbach, Minn
La Crosse, Wis.;

Discontinued U.S. Geological Survey gag-

ing station.
Brownsville, Minn_____.____ ... ... ...
Stoddard, Wis_ _ . oo o
Genoa, Wis.:

Lock and dam 8, pool._. ... _.______________ . . .30 Apr.22__.__.

Lock and dam 8, tailwater.
Minnesota-Iowa State line. ......__
Vietory, Wis._____.____.______
Upper Iowa River mouth
Lansing, lowa. ... ...
Lynxville, Wis.:

Lock and dam 9, pool..._ ... .. __..._.

Lock and dam 9, tallwater____.___.._________
MecGregor, Iowa:

U.S. Geological Survey recording gage. ... __
Clayton, Iowa_ . ...
Guttenberg, Iowa:

Lock and dam 10, pool.__ ... .. ___________

Lock and dam 10, tailwater___.______.______
Profile point_ . ____ ...
Turkey Rivermouth____ .. ___.________________
Gage at Cassville, Wis. .. ____.___ ...
Profile point____________ .
Gage at Waupeton, Iowa. _ ... ...
Profile point____________ ...
Grant Rivermouth_______ ... ______________.
Gage at Spechts Ferry, Towa. .. ........_.._.___
Profilepoint . _____._____ ...
Platte Rivermouth. ... .. __ ... ... ...
Profile point________ .. ...
Little Maquoketa Rivermouth. ... ________
Profilepoint_____ . ...
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TaBLE 1.—Flood-crest elevations, Mississippi River—Continued

1952 1965
Miles

above Eleva- Eleva-
Logation mouth tion in tion in

of Date feet Date feot

Ohio (1912 1912
River adjust- adjust-

mment) ment)

Dubuqus, Iowa:

Lock and dam 11, pool . _______._..__.__.__. 583.1 Apr.25..____ 610.31 Apr.26..._.. 614.5

Lock and dam 11, tailwater____________._____ . Apr. 25 . 5

Profile point_ .. . .. .. .. ...
Profilepoint - ... ... . __________
Wisconsin-Illinois State line......._...._________
Gage 30 at Dubuque, owa______.________._____
Profile point .. ___________ ..
Profile point__ ... ______ .. ...
Profile point_______ ...
Profilepoint. ... ______ .. ________________
Profile point . ..
Profile point_ ______ .. ..
Sinsinawa Rivermouth___________ ... ________
Gage 31 at Gordon'’s Ferry, Towa____...__...___
Galena Rivermouth____________________________
Profile point. . -
Profilepoint_ ... .
Bellevue, Iowa:
Lock anddam 12, pool . _________ . .. . . ...
Lock and dam 12, tailwater
Profile point___ ... ...
Gage 32 near Maquoketa River mouth_________.
Maquoketa Rivermouth________________ ... ____
Profile point._..______
Apple River mouth.
Profile point________
Profile point
Profile point, Iowa State Highway 64 bridge..__
Plum River mouth
Gage at Sabula, Iowa.
Profile point..______
Profile point._..__
Elk River mouth...
Lock and dam 13, pool..__
Lock and dam 13, tailwater..
Profile point, at Fulton, Mo., highway bridge...
Gage, at Clinton, Jowa._
Profile point . .. ...
U.8. Geological Survey recording gage at Clin-
ton, Towa.
Profile point_ .. ...
Profilepoint ... _____________________________
Wapsipinicon River mouth_.__.._______________.
Gage at Princeton, Towa___.___._____._ . _______
Profile point.___________
Gage at LeClaire, Iowa._.
Profile point at Interstate Highway 80 bridge. - . .
Lock and dam 14, pool_________________ ... ____. 493.3 Apr.28...__. 573.33 Apr 28......
Lock and dam 14 taﬂwater. ............... 3
Profile point _____ .. . ____ ...
Profilepoint ... ____________ ...
Gage at 48th St., Moline, T _______________
Profile point at Moline-Bettendorf bridge. -
Profile point
Profile point
Lock and dam 15, pool .. ________________________
Lock and dam 15, tailwater.

Profile point_ .. ____.
Profile pomt Galbr: l%

y. bridge..___.
Lock 32, Rock River mouth. . .._._.............

Profile point, DRI & NW

Profile point ...........................
Profile point____
Profile point. _. .
Profile point __.._._.__
Gage at Fairport, Towa.
Profile point_ _..________
Lock and dam 16, pool....
Lock and dam 16 tailwater
Gage at Muscatine, Towa.
Profile point__......___.__
Gage at Bass Island, Iowa

ay bridge...

LI S T S S S S T R S S S A

. 27,28, . . L28. ...
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1952 1965
Miles
above Eleva- Eleva-
Location mouth tion in tion in
of Date feot Date feet
Ohio (1912 (1912
River adjust- just-
ment) ment)
Profilepoint _________________ ... 43,7 e 551.9
Gage at Port Louisa, Iowa. 441.3 547,48 ____. 551.0
Lock and dam 17, pool._____ 437.2 546.41 Apr. 28_ 550. 1
Lock and dam 17, tallwater. 437.0. 546.14 Apr. 28_ 549. 8
Iowa River mouth__..____ L 0 TN
Profile point_...._____ 432.9 547.4
Edwards River mouth__ 431 8 e iiiciiaiao-
Gage at Keithsburg, 1. 428.0 543.6
Pope Creek mouth__ 427,09 i
Profile point____ 425.9 542.2
Profile point 420. 6 539.8
Profile point 418.2 538. 6
Gage at Oquawka, Ili. 415.9 537.4
Profile point__________ 413.0 .. 536. 6
Lock and dam 18, pool.. 410.5 . . 535.9
Lock and dam 18, tailwater. 410.5 532.75 Apr. 535. 4
Henderson River mouth __ 400.9 i
Profile point 408.4 534.8
Profile point 406.5 534.1
Profile point 404.1 533.0
Gage at Burl 403.1 532.4
Profile point.._......._. 400. 5 531.9
Profile point, Skunk Rivi 396.0 il 530.1
Profile point. .. __.._._._.._. 80926 i iiiciiiieiiiiiaaos 528.5
Profile point. _ 3805 el 527.3
Profile point.. 3881 i 527.0
Profilepoint. . __________ 387.0 e 526. 6
Gage at Fort Madison, Iowa. 383.9 3
Profile point_ ... __.___._. 382.7
Profile point 381.5
Profile point....___._____._.... 379.0
Nauvoo, Ill., and Montrose, Iowa. 374.9
Profile point .................................... 368. 4
Keokuk, Towa:
Lock and dam 19, pool. ... 364.3
Lock and dam 19, tailwater and U.S. Geo- 3642
logical Survey recording gage.
Des Moines River mouth_._________________.___ 361.4
Gage at Warsaw, I1l.__ 350.9
Fox River mouth. _._..___. 353.6
Gage at Gregory Landing, 352.9
Lock and dam 20, pool.._.... 343.2
Lock and dam 20, tailwater._ 343.2
Gage at LaGrange, Mo_._. 335.9
Qunicy, Mmoo . 327.9
Lock and dam 21, pool.. 324.9
Lock and dam 21, tallwater. . 324.9
Palmyra, Mo.._._.__._.__ 320.3
Hannibal, Mo__ 309.9
Saverton, Mo.:
Lock and dam 22, pool...._ ... ___________ 301.2 A
Lock and dam 22, tailwater. . 301.1 .
Mundy’s Landing, Mo_.._.._ 203.0 Apr.26...___ 463.0 Mayl,4 ____ 465. 2
Louisiana, Mo . ... ... ... 282.9 Apr.26...... 457.5 May1l,4.____ 459.6
Clarksville, Mo.:
Lock and dam 24,pool.. .. ... ________ 278.5 ... May1 .__.__. 455. 00
Lock and dam 24 tailwater. _ 273.2 Apr.26...... 4523 Mayl,2.____ 454, 29
Rip Raﬁ) Landing, Il _._.... 265.0 Apr.27...... 448.4 450. 7
Mosier Landing, Il __ ... .. ... ... 260.3 Apr.27...... 446.4 448.6
Sterling Landing, Mo 250.8 Apr.27..... 4418 444.0
Winfield, M
Lock a.nd dam 25, pool.. ... _.._____.__ 415 . 440. 85
Lock and dam 25, tailwater. - 241.2 Apr. 27,28 438.1 440. 07
Dixon Landing, Il __._._. . 228.3 Apr. 30 ... 4323 433.1
Grafton, TN ... ... 218.0 Apr. 30, 428.7 Apr. 9.0 427.7
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TaBLE 1.—Flood-crest elevations, Mississippi River—Continued

1952 19656
Miles
above Eleva- Eleva-
Location mouth tion in tion in
of Date feet Date feet
Ohio (1912 (1912
River adjust- adjust-
ment) ment)
Alton, Ili.:
Lock and dam 26, pool._ .. ___.._____.._. 203.0 .o eeiiicenaen Apr.16..... 421.90
Lock and dam 26, tailwater and U.S. Geolog- 202.7 Apr.30..... 42475 Apr.16_._._ 421.03
ical Survey recording gage.
Hartford, TN _____ .. ... 196.8 Apr.30..... 423.58 Apr.16_____ 419.11
Chain of Rocks, Mo._...._ o... 190.4 Apr.30.._.. 420.0 Apr.16..... 414.6
Lock and dam 27, pool...._ 185.8 o iiiciieiaieeas Apr.16.._..  ......
Lock and dam 27, tailwater. . FUUREES [ % S, Apr.16..... 412.23
Bissell Point, Mo ... ... ... ... 183.3 A;lavi'. 301, 416.1 Apr.16.__.. 4111
ay 1.
St. Louis, Mo., U.S. Geological Surveyrecording 180.0 May..._._.. 414.05 Apr.16..... 409. 05
gage.

SAUK AND ELK RIVER BASINS

The Sauk River was the farthest upstream tributary in which major
flooding occurred. Maximum water equivalent of snow in the Sauk
River basin at the end of March was 10-11 inches (fig. 5), more than
anywhere else in the upper Mississippi River drainage basin.

The maximum discharge of the Sauk River at St. Cloud was 9,100
cfs, and the maximum daily discharge was 7,940 cfs (fig. 2¢), by far the
greatest during the 35 years of record. The stage exceeded the previous
maximum, which occurred in 1951, by 2.8 feet. The maximum discharge
was 1.82 times that of a 50-year flood. In spite of the heavy runoff in
the Sauk River basin, there was not a great deal of flood damage. The
Sauk River banks in the city of St. Cloud are relatively high, and water
did not overflow them. Five counties in the Sauk River basin reported a
total of $165,000 damage to public property such as roads. streets, and
bridges. Further damage was sustained at Melrose where the flood
destroyed a recreational dam. There was also damage to homes, agri-
cultural land, fences, and other private property throughout the basin.

Flooding in the Elk River basin resulted principally from the melt-
ing of a heavy snow cover. The Elk River and its tritutaries flow
through flat, marshy land in a sand plain area throughout most of their
reaches. There is little cultural development along the river; so flood
damage was small. The maximum discharge at the gaging station near
Big Lake was 7,360 cfs, 1.47 times the 50-year flood, and the highest
in 40 years of record.
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Fraure 28.—Discharge hydrographs at selected gaging stations on Missis<ippi
River tributaries upstream from St. Paul, Minn., April 1965.

CROW RIVER BASIN

Flooding in the Crow River basin was very heavy as the result of the
melting of a very dense snow cover. On April 1, the water equivelent
of the snow in the basin ranged from 6 to 8 inches. Two to three
inches of precipitation, most of which was rain, fell in the basin during
the period April 1-12 and intensified the flood condition.

Flooding was heavy at the South Fork from Cosmos, Minn., to the
confluence with the North Fork and throughout the entire reach of the
main stem. At the discontinued gaging station on the North TFork
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near Regal, Minn., the stage and discharge were about the same as
those in the 1951 and 1952 floods. The discharge was 1.39 times a 50-
year flood. Flood-crest profiles of the North and South Forks of the
Crow River are shown in figure 29, and flood-crest elevations are
tabulated in table 2,

At Hutchinson, Minn., the South Fork crested on April 11 about 4
feet above flood stage, exceeding by 1.3 feet the previous record set by
the 1952 flood. To prevent extensive flooding of the town, flood workers
constructed emergency sandbag dikes which they connected to each
abutment of a small recreation dam located upstream from State
Highway 15 bridge. These sandbag dikes extended upstresm about 800
feet along each riverbank and prevented flow around the dam. By
preventing this flow, the dikes kept much of the business district from
being flooded. The Great Northern Railway crossing, about 1 mile
downstream from the dam, was breached to prevent backwater from
raising the stages of the river in Hutchinson. In spite of these measures,
three highway and two railway bridges were severely damaged. Also,
about 50 homes and 22 businesses between the dam anc the railway
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F1gure 29.—See explanation on next page.
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crossing sustained flood damages; the residents of these homes were
evacuated. The continuous force of the floodwaters finally destroyed
the recreational dam on April 19, as the water was receding. It was
fortunate, however, that this dam remained in place during the earlier
higher stages, because at the time of the dam’s destruction, flood levels
were too low to cause much damage. The dam provided the means for
computing the maximum discharge by indirect methods.

The crest of the South Fork occurred at Watertown, Minn., on
April 13, it was about 4.5 feet above flood stage and 3.5 feet above the
previous record set in 1952. Watertown was effectively protected by
an emergency sandbag-and-earth dike, and only three homes outside
the protected area were flooded.

The South Fork Crow River at Delano, Minn., crested on April 13,
reaching a level 8.5 feet above flood stage; it was 3.0 feet higher than
the 1925 flood, the previous maximum. Emergency sandbagging rmeas-
ures protected many residences and businesses of Delano. The first-
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Ficure 29.—Flood-crest profiles of the North and South Forks of Crow River.
Water-surface elevations were obtained at U.S. Geological Survey gages or were
selected from high-water data furnished by the U.S. Army Corps of Engineers.
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TABLE 2.—Flood-crest elevations, North Fork and South Fork Crow River
[Based on data furnished by U.S. Army Corps of Engineers except at U.S. Geological Survey gaging

stations]
Miles Elevation
above Date in feet
confluence (datum of 1929)
North Fork Crow River
Regal, Minn., at U.8. Geological Survey discon-
tinued gaging station___ ____________________ 134.5 Apr. 9 1,202.60

Paynesville, Minn., at bridge on Minnesota High-

ways4dand 85 ___________________ 126 . _______ 1, 157. 7
Manannah, Minn., at bridge on County Road 30. 103.5 _________ 1, 105.7
Forest City, Minn., at bridge on Minnesota High-

way 24 .. 86.8 _________ 1, 066. 5
Kingston, Minn., at bridge on Minnesota High-

way Y5 ___ 74 . 1,025.0
Bridge 111 on Federal Aid Highway 332-1_______ 57.6 ______.__ 994. 5
Bridge 110 on State Aid Road 35_______________ 49.7 _________ 978.9
Bridge 109 on County Aid Road 3______________ 4.2 . 965. 8
Bridge 108 on State Aid Road 3._______________ 37.1 . ___ 951. 6
Highland, Minn., at bridge 107 on County Aid

Road 6. ____. 33.2 _________ 944. 0
Bridge 106 on State Aid Road 4________________ 20.2 ________. 936. 6
Bridge 103 on Minnesota Highway 25__. _______ 10.4 _________ 917.1
Rockford, Minn., at U.S. Geological Survey re-

recording gage _ . ... __ .. ______.____ —1.0 Apr. 16 912. 93

South Fork Crow River
Cosmos, Minn., at U.S. Geological Survey discon-

tinued gaging station__ _ ____________________ 83.0 Apr. 11  1,092.14
Hutehinson, Minn____________________.________ 51.9 Apr. 11  1,044.10
Lester Prairie, Minn_ _________________________ 30.4 _________ 986. 2
Mayer, Minn., at U.S. Geological Survey gaging

station.____ _____________ . ___ 14.4 Apr. 13 944. 96
Watertown, Minn____________________________ 11.9 Apr. 13 936. 04
Delano, Minn.._______________________________._.____ 4.3 Apr. 13 923. 3
Rockford, Minn., at U.S. Geological Survey re-

cording gage_ _ _ __ _ . __ ___ . ___.__._. —1.0 Apr. 16 912. 93

floors of about 90 homes and 20 businesses were floodec as were the
basements in a number of other homes and businesses. Abot 90 families
were evacuated.

The Crow River at Rockford, Minn., crested at 19.27 feet on April 16,
9.3 feet above flood stage and about 3 feet above the previous maximum
which occurred on April 18, 1952. Maximum discharge was 22,400 cfs,
1.78 times a 50-year flood. Daily discharges during April are shown in
figure 28. Almost 6 inches of runoff occurred from the basin upstream
from Rockford during the months of April and May. "he runoft in
April from the basin was 4.00 inches, exceeding the April precipitation
of about 3.5 inches. This fact points out the substantial ccntribution of
snowmelt runoff to the flood situation. In Rockford, there was no
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community-wide project to protect the town against flood damage, but
local residents endeavored to protect individual homes and businesses.
About 45 families were evacuated. First floors were flooded in 35 homes
and 15 businesses, and basements flooded in an additional 10 homes and
five businesses.

At Hanover, Minn., ice floes destroyed a new timber bridge on
County Highway 19. Other bridges, roads, and urban property in the
lower part of the basin were damaged. Extensive inundation of agri-
cultural lands damaged crops, and the floodwaters destroved fences.

The total damage in the basin was estimated at $2.9 million by the
Corps of Engineers; a major share represents costs for flood-fighting
activities in the river communities.

RUM RIVER BASIN

Flooding in the Rum River basin was caused principally by the
melting of heavy snow cover augmented by more than an inch of rain
which fell during the first part of April. At the end of March, water
equivalent of snow in the basin ranged from 6 to 9 inches (fig. 5). The
heaviest snow cover was in the upstream or north end of the basin.
Daily discharges at the gaging station near St. Francis are shown in
figure 28. The maximum discharge of 10,100 cfs was 1.11 times a 50-
year fl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>