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INTRODUCTION

The Kickapoo River Valley in southwestern Wisconsin had a devastating
flood during July 1-5, 1978. The flash flooding, caused by intense storms,
resulted in flood elevations that equaled or exceeded the largest recorded
since the 1850’s. Extensive damages included 2 people dead, over 1,000
destroyed or damaged farm structures, 125 dead livestock, crop losses to
more than 11,000 farmers, 182 damaged businesses, and more than 100
damaged or destroyed bridges, culverts, and sections of roadways. Total
damages have been estimated to be $10 million. Of the total, $8.71 million
occurred on the main stem of the Kickapoo River and $1.29 million in
tributary areas.
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PEAK DISCHARGES

The table summarizes available peak discharges during the July 1-5, 1978,
flood and the previously recorded maximum discharges for the Kickapoo
River at the six gaged sites from La Farge to Wauzeka.

The recurrence interval, as applied to floods, is the average number of
years within which a given flood peak will be equaled or exceeded once. It is
inversely related to the chance of a flood of a given discharge being equaled

or exceeded in any 1 year. Thus, a 20-year flood would have 1 chance in 20
of being equaled or exceeded in any year, and a 100-year flood would have 1
chance in 100 of being equaled or exceeded in any year. Three streamflow
gaging stations (La Farge, -Gays Mills, and Steuben) having a streamflow
gaging station record of sufficient length to allow frequency analyses show
that the 1978 flood has a recurrence interval equal to %r greater than 100
years. At La Farge, the 1978 peak discharge of 14,300 ft2/s has a recurrence
interval greater than 180 years, and at Gays Mills the estimated 1978 peak
discharge of 15,000 ft2/s has a recurrence igterval of approximately 100
years. The 1978 peak discharge of 16,500 ft3/s at Steuben also has a recur-
rence interval greater than 100 years.

This study is part of the State and National effort to obtain accurate *géwe' N
measurement of flood characteristics from unusual hydrologic events.
Interpretation of the collected data will provide a sounder basis for designing
culverts, bridges, and drainage systems; for planning use of flood-prone
lands; and for establishing flood-insurance rates. Summaries of the hydrolo-
gic and hydraulic characteristics of large floods are useful in improving the
accuracy of estimated flood discharges and profiles.
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EXPLANATION

It is emphasized that recurrence intervals are average figures—the average
number of years that will elapse between floods that equal or exceed a given
magnitude. The fact that a major flood occurs does not reduce the proba-
bilitl)(/ of a flood as great or greater in the next year, next month, or next
week.
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The very persistent heavy rains that led to flash flooding in western 7/3/78

Wisconsin and southeastern Minnesota from June 30 through July 2 were the
result of a very slow-moving weather system that dominated the country
during the last week of June. This weather pattern was characterized by a
large area of high pressure over the southeastern United States and very light
upper air winds that allowed weather systems to remain nearly stationary
over most of the country. From June 26-30, a large area of high pressure

Sk/ﬂ& = W? was centered over or near Arkansas, resulting in the flow of very moist air

g l northward from the Gulf of Mexico to southern Minnesota.

Flood discharge summary for the Kickapoo River, July 1-3, 1978
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In the Midwest, the warm moist tongue of air from the Gulf came in
contact with a cooler and less humid air mass. This frontal boundary pro-
vided little more than aslight lifting to the very unstable Gulf air before this
air was able to rise on its own. The position of this front played a very
important role in which thunderstorms developed and produced heavy rains.
On June 28, this frontal boundary moved northeast from Nebraska to
northeast lowa and southeast Minnesota where it became stationary. The
lack of movement by this front for the next 3 days can be explained by the
:cight upper air winds that blew parallel (northwest to southeast) along the
ront.
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PHYSICAL SETTING

The Kickapoo River basin, representative of the_unglaciated ‘‘Driftless
Area” of southwestern Wisconsin, occupies 766 mi<. This basin, highly

FLOODED AREAS

Rainfall totals, in inches, for storms of June 30-July 2, 1978

susceptible to flash flooding, is characterized by steep slopes (30 to 40 per-
cent), rounded ridges, and steep narrow valleys. The width of the valley
averages between 0.25 and 0.50 mi. The widest part, just downstream from
Soldiers Grove, is about 1.0 mi. The flood plain of the Kickapoo River

in southwestern Wisconsin and southeastern Minnesota

Flood boundaries were delineated from aerial photographs (scale 1" =
1,500’) taken by the Wisconsin Department of Natural Resources on July 5.
The delineation was verified by field inspection and comparison with large-
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area equaled or exceeded 5in. The largest single total reported by an
individual with a rain gage was 9.5 in., 4 mi northwest of La Farge. It is
possible that much heavier rainfall occurred but was not measured accurately
by a rain gage. Some individuals west of Cashton that did not have rain

June 30, 1978 July 1, 1978

TIME, IN HOURS
Rainfall of June 30-July 1, 1978 at the Nederlo Creek gage, near Gays Mills
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HISTORY OF FLOODING

Floods on the Kickapoo River are not unusual. The valley has an average
of one destructive flood per year. Long-term streamflow records from the
U.S. Geological Survey gaging stations on the Kickapoo River at Steuben
(No. 05410500) and Gays Mills (No. 05410000) show floods during all
seasons of the year. Major damaging floods occurred in 1912, 1917, 1935,
1951, 1956, 1961, 1965, 1966, and in July 1978. The July 1978 flood is
the greatest known at the five gaging stations in the 100-mi reach between
La Farge and Wauzeka.

Base from U.S. Geological Survey
State base map, 1968

Rainfall totals, in inches, for storms of June 30-July 2, 1978
in the Kickapoo River watershed
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