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GLOSSARY

Continuous-record station - A site on a stream where continuous records of
discharge are obtained .

Cubic feet per second (ft3/s) - The rate of discharge. One ft3/s is the
rate of discharge of a stream having a cross-sectional area of 1 square
foot and an average velocity of 1 foot per second ,

1 ft3/s 0.646 millions of U.S. gallons per day ,
28.32 L/s or 0.022832 m3/s.

Flood hydrograph - A graphical representation of a stream ’s fluctuation in
flow (in cubic feet per second [ft3/sj) during a flood , in chrono-
log ical order . The graphical data are obta i ned by an instrument that
con tinuously records these fluctuations.

Flood profile — A graph of the elevation of water surface of a river in a
flood , plotted as an ord i na te, against distance , measured along the
stream channel , and plotted as abscissa .

Front - The interface or transition zone between two air-masses of different
dens ity .

Miscellaneou s site - A site where data pertaining to a specific hydro l ogic
event are obtained .

Na tional Geodetic Vertical Datum of 1929 (NGVD) - Formerly called SEA
LEVEL DATUM of 1929. A geodetic datum derived f rom~ genera l adjustment
of the first order level nets of both the Un i ted Sta tes and Canada. In
the adjustmen t, sea levels from selected tide stations in both countries
were hel d as fixed . The year indicates the time of the last genera l
adjustment. Not to be confused with MEAN SEA LEVEL.

Rain fall mass curve - A graph of the accumulated rainfall depth , plotted
as an ord inate , aga i nst time or duration of storm , plotted as abscissa .
The curve represents tota l precipitation depth throughout the storm.

Recurrence interval - Ps applied to flood events , recurrence interval is the
average inte rval of time within which a given flood peak will be
exceeded once. Recurrence intervals are averages and do not imply
regularity of occurrence. For example , a 100-year flood discharge will
be exceeded on the average of once in 100 years ; in terms of probability ,
there is a 1-percent chance that such a flood will occur in any year.
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CONVERS ION OF U.S. CUSTOMARY UNITS
TO SI (INTERNATIONAL SYSTEM OF U N I T S )

~~~ use of those reader% who may prefer to use met r i ’ units rather than
11. S. customary un its , the conversion fac tors for the tentis used in th i s
report are listed below :

t’tiltip)L U.S. cust omary_units By 
- 

To obta ’f n SI Un it s
inc h (in .) ~‘.~40 centimeter (cm)
foot (ft) 0.305 meter (in )
m i l e  (mi ) 1.609 kilometer (km)
square mile ( m iS ’) :~.59O square kilometer (km -’)
cubic foot per second (ft-1/s) 0.028 cubic meter per second (m i/s)
cubic toot per second

per square m ul le (ft 1 1’s)/ni i 0 .011 cubic meter per second per
square ki I ome ter (rn-V s )/ kin-’
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Flood s in Kansas City , Missouri and Kansas ,
September 12— 13 , 1 977

By Leland 0. Hauth and William J. Carswell , Jr.

ABSTRACT

The storm of September 1~ -l3, 1977 , produced as much as 16 inches of
ra infal l in the kansas City , Missouri-Kansas area , lef t 25 persons dead ,
many home le ss , and caused over 50 million dol lars in damages.

Data from Nationa l Weather Service record i ng rain gages indicate the
storm came in two bursts within 24 hours. Flood hydrographs developed from
streamfiow records in the area also reflect the two events , with the second
yield ing the greater ru noff.

Peak discharges were determined during and after flood at gaging stations
and selected miscellaneous locations. Peak discharges in areas of great rain-
fa l l  dep ths were well over the criteria for the 100-year flood .

INTROD UCTION

Outstand i ng floods occurred on streams in the Kansas City , Missouri-Kansas
area as a result of two separa te ra i nfall events wi th in 24 hours , each of
which exceeded the 100-year 24-hour rainfall frequency . The first storm
saturated the ground , whi ch allowed a grea ter par t of the second ra i nfall
even t to become overland runoff , thus causing streanuf’l ows in excess of 100-year
recurrence intervals.

Twenty-five persons lost their lives and an estimated $50 million in
damages were reported . Altho ugh many homes and businesses suffered losses
in the small stream basins, the major monetary damage occurred in the Brush
Creek basin of Missouri and Kansas and within the l ower Blue River basin
downstream from 63rd Street.

Purpose and Scope

The pu rpose of this report is to document the outstanding floods for
fu ture hydraulic and hydrologic planning . Data related to such unusual
flood events are essential to wise development within any river basil ) where
the threat of fl ood ing endangers public safety and property . This report
presents storm and flood descriptions , peak stages and discharges . discharge
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hydroyraphs , wa ter-surface profiles of selected stream reaches and the approxi-
ma te rec ur rence i ntervals  of peak di schar ges.

Elevations in this report are referred to National Geodetic Vertical Datum
( NGVD) .

Coopera t ion and Acknowledgments

Rainfall data shown in this report were compiled and supplied by the
Na t ional Wea ther Serv i ce , Kansas City , Mo. The National Weather Service also
contributed the text section , “Descr iption of Storm .’ Eleva tions fo r  water-
sur face profiles of Brush Creek , Roc k Creek (Kansas), Blue River , and Little
Blue R iver were provided by the U.S. Army Corps of Engineers , Kansas C ity
District. The Corps also provided personnel for the field crews . Photographs
were taken by Frederick Solberg , Jr., “Kansas City Star ’ pho tographer .

Descr iption of Area

The area covered by this report includes the Kansas City metropolitan
area and extend s 15 ml east. The area comprises approximatel y 1 ,000 mli i -’.
See figure 1. The three major streams where flood i ng occurred (Blue River ,
L ittl e Blue River , and Sni—A -Bar Creek , fig. 15) flow into the Missouri River
within a 40-mi reach. Streamflows shown in this report reflect runoff from
both rural and urban areas. The western hal f of the area is urban ized and the
eastern half is primarily rural.

DESCRIPTION OF STORM

By Na tiona l Weather Service

Sep tember 12 , 1977 , was very unusual in Kansas City , Mo ., because on that
day there were two separate 6-hour rain events, each of which had a recurrence
interval equivalent to a once-in-a-lOO-year event, accor di ng to the values in
Wea ther Bureau Technica l Paper No. 40 (Hershfield , 1961). Tha t is . the average
interval of time tha t the magnitude and duration of either storm event would
be exceeded is 100 years. Although it is not rare in the Great Plains in the
warm season for heavy rain to occur on successive ni ghts, it is extremely rare
to have both events maximize at exactly the same location , as happened at
Kansas City . There was sunshine in the afternoon between the two events, and
there were notable differences in their causes.

Both events occurred in air that was unstable , and with a high moisture
content , thu s conducive to heavy rain from the thunderstorms .
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A 10-county area was affected by the floodwater . Disaster relief to
public faciliti es from the Federal Disaster Assistance Administration was
5.8 million dollars . Reported damages to the business coninunity in
conrercial areas reached nearly 43 million dollars and grants from the Small
Business Administration to individual families about 6.8 million dollars .

At the time of the flood , 1,539 flood-insurance policies were in force.
As a result of the flood , 2.6 million dollars has been awarded by the
Federal Insurance Adm inistration to policy holders . Since the flood , 650
persons have made applica tion for flood insurance.

Residents along Rock Creek in Indepencence , Mo. felt the brunt of the
flood when 11 houses were compl etely destroyed . Homes were left in the
middle of streets after floodwa ters at ceiling levels fl oated them from
their foundations.

RECORDED FLOOD HYDROGRAPHS

Figures 6 to 10 are flood hydrographs for the storm period at selected
U.S. Geological Survey gaging-stations in the area . A rainfall mass curve
is also shown for Round Grove Creek (fig. 9) where rainfall is recorded
simultaneously with river stage in a dual gaging system . The gage structures
on Rock Creek at independence, Mo. , and Brush Creek at Main Street at Kansas
City , Mo., were damaged during the fl 000 peak and parts of the flood hydro-
graphs were computed on the basis of high-water marks , earlier flow records ,
and the stage record prior to gage failure . Estimated hydrographs are shown
as dashed lines .

FLOOD PROFILES

Water-surface profiles of the flood on Blue River , Brush Creek ,
Rock Creek (Kansas ), and Littl e Blue River are shown in figures 11 to 14.
Where information is availabl e, elevation of bridge floors is shown to
indicate road overflow. The profile o~ the flood of September 1961 on the
Blue River is shown for comparison (fig. 11). The effect of inflow from
Brush Creek at mile 11.8 is evident. Flood boundaries along streams discussed
in this report are availabl e at the office of the U.S. Army Corps of Engineers ,
in Kansas City , Mo.
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September 12 September 13 -

TIME , IN HOURS
Figure 6.--Flood hydrograph at U.S. Geologica l Survey qaq i nq- stati on,

on Tomahawk Creek at Overland Park , Kansas , flood of September
12-1 3 , 1977.
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FLOOD STAGES AND DISCHARGES

Pea k discharges were determined at 31 s i  tes (tabi ~ 1 and C 
* 
a rid t j I l  . I ~

)
Indirec t determinations of discharges were made at 13 continuous-record
stations and at 13 miscellaneous s i tes .  One curre nt-met er measuremen t wa s
made on L ittle Blue River at Lake City , Mo. Peak discharges were obtain ed
from sta ge—discharge relations developed at f i ve  s i tes.  Figure 15 shows the
locations of the si tes together wi th  the dra i nage System . Pea k dis i harges
were inea su red both in the fr i nq e area s (area s of low ra I nf a ll depth) 111151 n
areas of maximum ra infall . Ta ble 1 li sts the d~scharqc measuremen t sites i i i

downstream order . Previously known pea k sta ges and disch a rges are shown
where gaging-station records are avail able.

Frequencies of flood discharges are estimated for recurrence intervals
of 100-years or less. For greater’ discharges recurrence intervals ar-c no t ed
only as “greater than 100—years. ” Recurrence intervals wer e determined on
the basis of gii i del i ries prow ided in the U . S. Water  Resou rces ( ‘IllIll., i 1 Lb 11  et in
17 (1976 ) .
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Comparison with Maximum Known Discharges

Peak dischar ges of the September 1977 flood , together with pea k discharges
of the July 1951 flood in  Missouri and Kansas (U.S. Geol . Survey , 1952 , p. 199),
are p lo tted agains t their res pec t iv e d raina ge areas i n figure 16 for compar i son
with previous maximu m discharge s known in the United Sta tes . A curve developed
by Ma ttha 1 (1 965) on bas is of maximum flood s known in the Uni ted S ta tes defines
the approximate upper limit of- known t’ 1 ood s in I %5 (15’ iq . 16) . Peak d ischar ges
encountered in the September 1977 flood (10 not approach the maximum t’lood
experience defined by Matth ai. Curve v a l ues are more than doubl e the hig hes t
peak flows of Se5’ t ember I -1 3 , 1977 -

.
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