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MAGNITUDE AND FREQUENCY OF FLOODS I'' THE
UNITED STATES

PART 6-B. MISSOURI RIVER BASIN BELOW SIOUX CITY,
IOWA

By H. F. MATTHAI

Abstract

A means is presented for estimating the magnitude of a flcod of any
selected frequency between 1.1 and 50 years for both gaged and ungaged
sites where the floodflow is not materially affected by regulatior or diver-
sion. The ranges in size of drainage basins for which estimates czn be made
are established by the available base data and are quite different from one
part of the study area to another. Within these limits of definition, the fre-
quency of a flood of known magnitude can be estimated.

Curves showing the relation between the mean annual flood and a flood
of any other frequency between 1.1 and 50 years were defined for eight homo-
genous flood-frequency regions.

The curves of relation between the mean annual flood and contributing
drainage area in 21 hydrologic areas were defined. In four of these areas,
mean basin elevation was also a factor. Additional curves are applicable to
all or parts of seven large rivers.

The regional and areal curves were defined by records for {91 gaging
stations and curves for the large rivers were defined by records for 57 gaging
stations.

Flood records at all streamflow stations having 5 or more years of record
through the 1962 water year are compiled in this report. Also, tabl:s showing
the maximum known flood at gaging stations and at miscellaneou~ sites are
included.

INTRODUCTION
PURPOSE AND SCOPE

This report is one of a series describing the magnitude and
frequency of floods throughout the conterminous Unitel States.
A method is presented by which the magnitude of a flocd of any
selected frequency between 1.1 and 50 years can be estimated

1
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for both gaged and ungaged sites, and all known significant peak
flood data have been tabulated.

Data in this report are for the Missouri River basin down-
stream from Sioux City, Iowa (fig. 1). The area covered is desig-
nated Part 6-B in the series of reports published by the U.S.
Geological Survey entitled, “Surface Water Supply of the United
States.”
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APPLICATION OF THE METHOD

The method used in this report is known as the index-flood
method, which requires two basic curves. One is a comgosite curve
showing the relation between the ratio of peak discherges to an
index flood and the recurrence interval in years (fig. 2). The in-
dex flood in this report is the mean annual flood. The other is
a curve, or curves, showing the relation between the mean annual
flood and basin characteristics. The only basin characteristic used
for most of the study area is the size of the drainage basin; mean
basin altitude is used as an additional characteristic for streams
in the Rocky Mountains.

MAGNITUDE OF A FLOOD OF SELECTED FREQUENCY

Streams in General

The flood magnitude for any selected frequency at any point
on a stream can be estimated by following the procedure outlined
herein. This procedure does not apply to the Missouri River,
North Platte River downstream from Semonoe Reservoir, Lar-
amie River upstream from Laramie, Wyo., South Platte River,
Platte River, Republican River downstream from Culbertson,
Nebr., Big Blue River downstream from Crete, Nebv.,, and the
Kansas River.

1. From plate 1, determine in which of the 8 flood-frequency re-

gions, A-H, and in which of the 21 hydrologic areas, 1-21,
the site is located.
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2. Determine the contributing drainage area above the site.

3. Determine the discharge of the mean annual flood from the
curve in figures 3-8 corresponding to the hydrologic area.

4. Determine the ratio to the mean annual flood for the flood of
the selected recurrence interval from the curve in figure 2 cor-
responding to the flood-frequency region.

5. Multiply the discharge of the mean annual flood, from step
3, by the ratio determined in step 4 to obtain the discharge
of the flood for the selected frequency.

6. A flood-frequency curve, up to a recurrence interval of 50 years,
can be constructed for the site by repeating steps 4 and 5 for
several recurrence intervals and drawing a smonoth curve
through the plotted points.

7. If the site is below a major flood-control reservoir, the com-
puted discharge must be adjusted for the regulation by the
reservoir. Operational schedules must be known, and flood rout-
ing or other techniques should be used to obtain the flood dis-
charge for existing conditions.
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Streams in Region A

Elevation is a significant factor in addition to drainage area
for streams in region A, the Rocky Mountains. The curves in
figures 3—6 are for the mean altitude of the drainage basin, which
should be determined by placing a rectangular grid overlay on
a contour map and recording the altitudes at the grid intersec-
tions. The grid spacing should be such that a minimum of 50 in-
tersections lie within the basin. The arithmetic average of these
altitudes is a sufficiently accurate estimate of the mean altitude
of the drainage basin.

Main-Stem Streams

All or parts of eight large rivers in the lower Missouri River
basin traverse several flood-frequency regions and have varying
hydrologic characteristics uncommon to any particular region.
These streams are the exceptions noted on page 2. Tl upper
Laramie River is affected by many transbasin diversion<; there-
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fore the frequency relations were not determined, but dis~harges
for the other seven streams for selected recurrence intervals can
be obtained directly from the curves in figures 9-14.,

Storage affecting the Missouri River downstream fror~ Sioux
City, Iowa, became significant after storage began in December
1952 in Fort Randall Reservoir. Additional storage stsrted in
Garrison Reservoir in 1953, in Lewis and Clark Lake in 1955,
and in Oahe Reservoir in 1958; therefore, the curves plotted in
figure 9 are for the period 1929-52 when flow from a lar~e part
of the area upstream from Sioux City was not controlled.

The North Platte River is regulated by Seminoe, Pathfinder,
Alcova, Glendo, and Guernsey Reservoirs and by Lake McCon-
aughy. Flood-frequency relations upstream from Semince Res-
ervoir can be computed from curves for hydrologic area 1 and
region A. Data plotted in figure 10 for station above Pathfinder
Reservoir are for the period 1914-38, prior to completion of
Seminoe Reservoir; therefore, these data plus adjustments for
storage provide frequency information for the reach of the North
Platte River between Seminoe and Pathfinder Reservoirs.
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FiGUurRE 12.—Relation of selected flood frequencies to distance above mouth,
Platte River.

Floodflows from large parts of the drainage basin above Orin,
Wyo., in the reach between the Wyoming-Nebraska State line
and Lewellen, Nebr., and just above North Platte, Nebr., are
not controlled; therefore, data are plotted for condit’ons existing
since 1939, except for the gaging station at Nortl Platte, for
which data are plotted for conditions since 1941.

Streams Without Definition of Mean Annual Flood

Two areas have no definition of the mean annual flood. There
are no gaging-station records in the Great Divide basin in south-
ern Wyoming; therefore, flood-frequency relations ar» not defined
for this basin.

The other area is roughly east of the Nebraska-Wyoming State
line and between the North and South Platte Rivers. There is
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FIGURE 13.—Relation of selected flood frequencies to distance above mouth,
Republican River.

no correlation between records for stations on the two major
streams in this area, Pumpkin and Lodgepole Creeks, cr with
records for stations in nearby areas; therefore, curves based
solely on data for each of these stations are presented in figure 15
as crude guides for estimating flood-frequency relations in this
area.

Use of the Method

Assume that a bridge on a highway crossing the Sac River

in Missouri is to be designed for the 50-year flood.

1. The site is in region H, area 19 (pl. 1).

2. The contributing drainage area, measured on the best maps
available, is 1,400 square miles.

3. The discharge of the mean annual flood (fig. 8) is 19,000 cfs
(cubic feet per second).

4. The ratio of the 50-year flood to the mean annual food in
region H is 4.5 (fig. 2).

5. The discharge of the 50—year flood is 19,000x4.5, or 85,500 cfs.
The frequency of a flood can be estimated from a known dis-

charge if the magnitude-frequency relations are within the limits

307-932 O -68 - 3
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Pumpkin Creek
near Bridgeport, Nebr,

Aodgepole Creek
near Ralton, Nebr.
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Ficure 15.—Station frequency curves for Pumpkin Creek near Bridgeport,
Nebr., and Lodgepole Creek near Ralton, Nebr.

of the curves defined by the base data. For example, at the site

on the Sac River:

1. A peak discharge of 54,800 cfs has been measured.

2. The site is in region H, area 19 (pl. 1).

8. The discharge of the mean annual flood is 19,000 cfs (fig. 8).

4. The ratio of the measured discharge to the mean annuesl flood
is 54,300/19,000, or 2.86.

5. The frequency of the flood is 14 years (fig. 2).

FLOOD-FREQUENCY ANALYSIS

The methods for the determination of flood frequencies de-
scribed in this report are similar to those used in most of the
other reports in the series of water-supply papers covering the
remainder of the conterminous United States., Briefly, dat~ from
individual gaging stations are combined if the flood-fretuency
characteristics are similar. The combination of flood-fretuency
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relations determined from records of virtually natural flow for
all gaging stations in a homogeneous region is considered ap-
plicable to all points on all streams, whether gaged or ungaged,
within that region.

FLOOD FREQUENCY AT A GAGING STATION

The frequency of floods can be analyzed by using one of two
series, either the annual flood series or the partial-duration
series.

An annual flood is defined as the highest momentary peak
discharge in a water year. Therefore, in the annual flood series,
only one flood in each year is used, although the second highest
flood in a given year may outrank many annual flonds in other
years. In the partial-duration series, all momentary peak dis-
charges above a selected base discharge are used, without regard
to the number of peaks within any given time period. There are
advantages and disadvantages inherent in each series.

There is an important distinction in meaning between recur-
rence intervals determined from the annual flood series and those
based on the partial-duration series. From the annual flood series,
the recurrence interval is the average interval of time within
which a flood equal to or greater than a given maenitude will
occur once as an annual maximum, whereas the recurrence inter-
val from a partial-duration series is the average intevval between
floods of a given magnitude regardless of their relation to the
water year or any other period of time. This distinction remains,
even though for large floods the recurrence intervals from either
series are practically the same.

The composite curves presented herein are based on the annual
flood series. Conversion to the partial-duration series can be made
by use of the following table by Langbein (1949):

Recurrence intervals, in years

Annual flood Partial-duration Annual food Partial-duration
geries geries series series
1.16 0.5 10.5 10
1.58 1.0 20.5 20
2.00 1.45 . 50.5 50
2.54 2.0 100.5 100
5.52 5.0

The results using either series are virtually the same for recur-
rence intervals greater than 10 years. Because most designs are
for intervals greater than 10 years, the choice of series is of
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little practical importance. However, when designing a low fill
on a secondary road across a valley so that the higher floods will
overflow the road, the designer must know how often, on the
average, the stream will exceed a selected discharge, and he should
use a frequency curve based on the partial-duration series. The
easiest way is to convert the curve based on the annual flooc series
by use of the relation expressed in the preceding table. Results
will be entirely adequate.

A flood with a recurrence interval of 25 years is commonly
called a 25-year flood. These terms are often misunderstond and
interpreted to imply a regularity of occurrence which is cevtainly
not true. Two 25-year floods may occur in consecutive years or
at intervals much longer than 25 years.

Some users may wish to base estimates of future floods on the
inverse of the recurrence interval which, for the annual flood
series, is the probability of occurrence in any one year. A 25 -year
flood has a 4-percent chance of occurring in any given year. Others
may wish to consider the probability of occurrence of a s-lected
flood during some future period of years, possibly a period equal
to the expected life of a structure. The relations between s-lected
recurrence intervals and probability of occurrence durine four
time periods are tabulated below.

Probability of e flood of indicated recurrence interval

Recurrence interval being exceeded one or more times during indicat d time
of flood periods (years)
(years)
10 25 50 10¢
10 0.65 0.928 0.9948 0.99997
25 34 .64 .87 983
50 ________ 18 40 .64 .87
100 10 22 40 .63

BASE PERIODS

Many of the gaging-station records used in the analysis rep-
resent relatively short time samples but they were used to obtain
better areal coverage and to expand the range in size of drain-
age basins. Three base periods, 1946-62, 1929-62, and 1¢15-62,
were used. Frequency curves were drawn for each station for
the short base period. Ratios of discharges at eight selected recur-
rence intervals to the mean annual flood were computed, snd the
regional curve was plotted from the medians of these ratior. Each
regional curve was adjusted, in turn, to the longer base period.
Regional curves for regions A, B, E, G, and H were adjusted to
the 191562 base period, and those for regions C and D were
adjusted to the 1929—62 base period.
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At the few sites where usable information was available, the
shapes of frequency curves were modified to inclvde historical
flood data. Some maximum stages in early years cennot be con-
verted to discharge because channels have been chan~ed consider-
ably.

Theoretically, the peak discharges at the sites used are not
materially affected by regulation or diversion; however, many
streams had some diversions for irrigation long before records
began. There is no practical way to evaluate the effect of the di-
versions or of the change in the diversions upon peak discharges.
A logical assumption is that the diversions or othev regulation,
such as by stock ponds, may reduce the lower annuval peaks but
have only a negligible effect on the higher peaks. The relative
effects would tend to reduce the mean annual flood and steepen
the frequency curve in comparison with a frequen<y curve for
natural-flow conditions.

Some gaging stations, particularly those on the Smoky Hill
River in Kansas, are downstream from flood-contrnl reservoirs.
Records at these locations could be used because the U.S. Army
Corps of Engineers furnished peak discharges for uncontrolled
conditions.

FLOOD-FREQUENCY REGIONS

Part 6-B was divided into eight flood-frequency regions, A
through H (pl. 1), using the methods described bv Dalrymple
(1960). A statistical test of the station records indicates that
each of the regions is reasonably homogeneous with respect to
flood-frequency characteristics. The composite freq-ency curves
of figure 2 show the relation of flood peaks in each region to the
mean annual flood.

Several of the larger rivers traverse two or more of the eight
flood-frequency regions and reflect the combined effects of the
characteristics of the regions. These streams—Mirsouri River,
North Platte River downstream from Seminoe Reservoir, South
Platte River, Platte River, Republican River down-tream from
Culbertson, Nebr., Big Blue River downstream from Crete, Nebr.,
and the Kansas River—were studied individually. Discharges
for selected recurrence intervals for these rivers car be obtained
from the curves presented in figures 9-14.

HYDROLOGIC AREAS

Hydrologic areas were defined by grouping those stations hav-
ing some consistent relation between the mean annwal flood and
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contributing drainage area. Twenty-eight areas with similar hy-
drologic characteristics were defined. However, though the topog-
raphy, geology, soils, vegetation, stream slopes, precipitation,
stream lengths, and other variables are quite different between
areas, the net results of the complex interrelations of these fac-
tors are several curves that are almost identical. Such curves
were combined for the convenience of the reader, and the final
curves for 21 hydrologic areas are shown in figures 3-8. As Cruff
and Rantz (1965) found, the relations were more consist:nt in
the humid eastern parts than in the drier western parts. The
relation for area 16 was based in part upon records outside Part
6-B in Iowa and Minnesota, and that for area 18 upon r>cords
in Part 6—A in Nebraska.

The curves defining the relations between mean annual floods
and drainage areas have been drawn to the limits of the observed
data, and extension of any curve beyond the limits shown may
give unrealistic results. Definition of these curves for arcas of
less than 100 square miles, in general, leaves much to be desired
because most of the records are short, less than 12 years. There
may be no records on small streams in some sections of a hydro-
logic area; therefore, the curve is based on small-stream rzcords
nearby. Because records for medium and large streams in both
sections have consistent relations between the mean annual flood
and drainage area, these relations are assumed to hold for the
smaller streams. Also, there are large parts of eastern Colorado
and Wyoming and western Kansas and Nebraska where there
are no records or only a few on the larger streams.

Except in region A, where mean basin altitude is a factor, the
size of the drainage basin was the only independent variable used
to determine the mean annual flood. The effects of other variables
are recognized indirectly by partition of the study area into the
several hydrologic areas.

CONCLUSIONS

Any flood-frequency report must be considered an inter'm re-
port in the sense that only data available up to some cutoff date
are used and that currently accepted methods of analysis are
used even though they have deficiencies.

With this understanding in mind, the user of this report should
realize that use of the curves given herein to compute the mag-
nitude of a flood of any selected frequency between 1.1 and 50
years or the frequency of a given peak discharge will result in
estimates rather than in exact, unique answers.
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As more gaging stations are installed in different areas to sam-
ple changes in basin characteristics and as the perfod of record
at existing gaging stations becomes longer, the adcitional infor-
mation will make future studies desirable, more comprehensive,
and more reliable. The index-flood method is one of the better
methods, and historical data can be used; but there are deficien-
cies in the method. Also, the development of a better method of
analysis will make future studies more reliable.

Records for 501 gaging stations were used to define the flood-
frequency regions and the hydrologic areas, and 57 were used
to define the frequency relations on the larger rivers. Only drain-
age area was used as the independent variable to determine the
mean annual flood, except in region A where mean basin altitude
is a factor. At 62 percent of the stations used in this report, the
station mean annual flood is within 35 percent of the applicable
hydrologic area curve,

RECORDS OF FLOODS

Data pertinent to maximum known floods in Part 6-B are
listed in tables 1-8. Table 1 contains data for gaging stations
used in this analysis, table 2 has data for gaging stations not
used in the analysis, and table 8 has data for miscellaneous sites
and gaging stations with less than 5 years of record through 1962.
Data are included for the outstanding floods of May and June
1965 in east-central Wyoming and of June 1965 in the South
Platte River basin.

The station data are listed in downstream order. Each gaging
station is identified by name and number; the number is that
permanently assigned except that the prefix, 6-B, denoting the
“Part” has been omitted because all stations listed are in Part
6-B. Miscellaneous sites are. not numbered. The period of known
floods is the period, in water years, during which tl'« listed peak
is known to be the maximum; however, all annual floods or all
floods above a selected base discharge during the period may not
be known. Runoff in cubic feet per second per square mile is tab-
ulated only if it exceeds either the 20 percent My=rs rating or
500 cfs per sq mi.

Following the tables of maximum known floods is a compilation
of flood peaks for 635 gaging stations in Part 6-B. A brief
description of the gaging station is given, followed by a tabula-
tion of either annual floods or all floods above a sele:ted base dis-
charge. At times a high stage will occur at a gagire station be-
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cause of backwater, such as from ice, but the discharge may be
relatively low. In these instances the high stage and date of oc-
currence are listed, but no discharge is given. Peaks are listed
for all streamflow stations for which five or more annual peaks
are available through the 1962 water year. Annual peaks are
tabulated even though they are below the selected base di~charge.

Underlines in the tabular data have the following significance:

1. A horizontal line across the water-year column ind‘~ates a
break in the record.

2. A line across the gage-height column indicates a change in
gage datum; therefore, gage heights above and below the line
are not comparable.

8. Lines across the date and discharge columns indicate & change
in site which affected the stage-discharge relation.
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64 MISSOURI RIVER MAIN STEM

4860. Missourl River at Sioux City, Iowa
Locatlon.--Lat 42°29'10", long 96°24'45", in NWiSE! sec.16, T.29 N., R.9E.,
sixth principal meridian, on right bank on upstream side of bridge on U.S.
Highway 77 at Sioux City, 2.0 miles downstream from Big Sioux River and at
mile 732.3.
Drainage area.--314,600 sq mi, approximately.

Gage .--Nonrecording prior to Feb. 15, 1935; recording thereafter. Datum of
gage 1s 1,076.96 ft above mean sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.-~Flow partly regulated by upstream main-stem reservoirs. Only annual
peaks are shown. Gage-helght records collected near Sloux City September
1878 to December 1899 are contained in reports of Missouri River Commission
and since July 1889 are contained in reports of U.S. Weather Bureau.

Peak stages and discharges

Water Date hggggt Discharge Water Date hgggzt Discharge
year (fest) (cfs) year (fest) (cfs)
1929 Apr. 1, 1929 - 180,000 1950 Apr. 25, 1950 18.44 252,000
June 5, 1929 11.8 -
1930 Mar. 6, 1930 9.4 108,000 1951 Apr. 8, 1951 13.04 152,000
1952 Apr. 14, 1952 24.28 441,000
1931 June 16, 1931 9.79 54,700 1953 June 25, 1953 9.19 109,000
1954 June 21, 1954 6.83 51,300
1939 Apr, 3, 1939 14.35 168,000 1955 Mar. 12, 1955 - 56,200
1940 June 16, 1940 8.90 55,700 July 10, 1955 6.19 -
1941 June 15, 1941 13.00 121,000 1956 Aug. 18, 1956 7.10 38,900
1942 June 8, 1942 13.77 127,000 1957 Oct. 3, 1956 - 36,200
1943 Apr. 10, 1943 18.72 212,000 June 25, 1957 6.43 -
1944 Apr. 12, 1944 15.45 180, 300 1958 July 2, 1958 7.28 39,500
1945 Mar., 22, 1945 9.35 116,400 1959 May 31, 1959 6.50 33,600
1960 Apr. 3, 1960 10.€2 101,000
1946 June 21, 1946 8.6 87,900
1947 Apr, 4, 1947 15.10 178,000 1961 Aug. 10, 1961 5.77 32,700
1948 Mar, 27, 1948 - 115,000 1962 Mar. 28, 1962 a8.€0 -
June 27, 1948 9.8 - Apr. 2, 1962 - 71,600
1949 Apr. 10, 1949 15.72 178,000

a Backwater from ice,

PERRY CREEK BASIN
5999.5. Perry Creek near Hinton, Iowa

Location.~-Near west quarter corner of sec.ll, T.90 N., R.47 W., at bridge on
ate Highway 7, 4 mlles west of Hinton.

Drainage area.--30.7 sq mi.
Gage .--Crest-stage gage.

Stage-discharge relation.~-Defined by indirect measurements between 200 and
%,UUU cfs.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage Disch
Water t height | Discharge Water Date helgtt scharge
year Date (fe§¥) (efs) year (feet) (cfs
1953 June 7, 1953 17.93 4,980 1958 May 31, 1958 15.£0 2,350
1954 June 19, 1954 14.44 1,660 1959 May 30, 1959 16.32 3,000
1955 May 26, 1955 8.93 350 1960 Aug. 28, 1960 9.56 520
1956 - (a) - 1961 Mar. 31, 1961 7.44 180
1957 July 8, 1957 10.76 655 1362 Mar. 27, 1962 17.05 3,800

a Maximum stage below bottom of gage.
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Stage-disc

h

PERRY CREEK BASIN

6000. Perry Creek at 38th Street, Sioux City, Iowa

Location.-~Lat 42°32'05", long 96°24'35", in SEiSEL sec.8, T.89 N., R.47 W., on
upstream abutment of bridge on 38th Street in Sioux City, 3.6 miles
upstream from mouth.

Drainage area.--65.1 sq mi.

Gage .~-Nonrecording with supplementary high-water recorder operating above
5.0 ft gage height prior to May 20,
gage 1s 1,117.04 ft above mean sea level (city of Sioux City benct mark).

cfs and

%gg
y

1954; recording thereafter.

65

Datum of

e relation.--Defined by current-meter measurements below 1,700
slope-area measurements at 3,580 and 7,780 cfs.

Historical data.--Flood of July 7, 1944, reached a stage of about 25.5 ft, from
oodmarks (discharge, 9,600 cfs, by contracted-opening measuremeat by
Corps of Engineers).

Remarks .--Base for partial-duration series, 800 cfs.

Peak stages and discharges

water Date neignt |Discharge || water Date nelgnt | Discharge
year (Feet) (efs) year (rest) (cfs)
1939 May 27, 1839 11.33 3,850 1951 Aug. 14, 1851 5.9€ 844
Aug. 17, 1951 6,7¢ 1,110
1940 June 4, 1940 12.30 4,680 Aug. 20, 1851 6.43 984
Aug. 27, 1951 7.54 1,340
1941 Sept,.15, 1941 9.05 2,340 Sept. 9, 1951 10.21 2,310
1942 June 18, 1942 5.40 718 1952 Jan. 19, 1952 7.7 1,430
Mar. 12, 1952 8.32 1,620
1943 July 20, 1343 6.35 715 Mar. 30, 1952 7.08 1,200
June S, 1852 8.32 1,610
1944 July 7, 1944 25.5 9,600 July 7, 1852 17.40 5,480
1945 June 26, 1945 8.10 2,020 1953 June 7, 1953 12.56 3,470
1946 Feb., 6, 1946 - 3800 1954 May 26, 1954 5.55 1,080
May 18, 1946 8.05 1,070 May 31, 1954 6.30 1,300
May 23, 1946 - 1,020 June 2, 1954 4.97 881
Sept. 8, 1946 - 1,020 June 19, 1954 13,75 4,010
1947 June 22, 1347 4.42 246 1955 May 26, 1855 6.98 1,580
July 9, 1855 15.40 4,880
1348 Feb., 16, 1948 - 835
Feb. 17, 1948 - 881 1856 Aug. 4, 1956 4.88 865
Feb, 27, 1948 - 1,470 Aug. 18, 1856 9.42 2,440
June 22, 1948 - 1,840
July 29, 1848 - 1,540 1857 June 22, 1857 6.20 1,320
Aug. 14, 1948 14.12 3,350 July 8, 1857 7.80 1,920
1949 Mar. 4, 1948 - 900 1958 May 31, 1958 8.89 1,540
Mar. 24, 19438 - 827
July 27, 1348 - 2,570 1958 May 30, 1958 12.14 2,660
Aug. 13, 1943 - 5,080
Sept. 3, 1949 - 6,580 1960 Mar. 29, 1860 10.70 2,140
Sept.10, 1948 21.80 7,780 Apr. 1, 1360 13.05 3,020
July 12, 1960 7.32 1,120
1950 Mar. 4, 1850 - 1,600 Aug. 5, 1360 6.22 836
June 17, 1950 | 12.47 2,650 Aug. 28, 1960 | 12.16 2,700
July 12, 1850 17.75 5,380
July 21, 1950 8.7 1,280 1961 Mar. 14, 1961 5.43 864
Aug. 7, 1950 9.42 1,500 June 14, 1961 13.20 3,540
Aug. 11, 1950 9.00 1,370 July 26, 1961 8.85 1,880
1951 Mar. 25, 1951 7.62 962 1962 Mar., 27, 1862 13.27 3,580
Mar, 27, 1951 10.97 2,050 June 7, 13862 10.50 2,480
June 19, 1951 17.38 5,480 June 10, 1962 6.46 1,050
Aug. 12, 1951 7.53 1,340 July 27, 1862 8.40 1,750
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6001. Floyd Rlver at Alton, Iowa
Location.--Iat 42°58'40", long 96°00'00", in NEf sec.1l, T.94 N., R.44 W., on
TeTT bank at downstream side of Chicago and North Western Railway Co. bridge

at east edge of Alton, 22 miles upstream from confluence with West Floyd
River and 42 miles upstream from mouth.

Drainage area.--265 sq mi.
Gageéé;Recording. Datum of gage is 1,269.55 ft above mean sea level, datum of

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Base for partial-duratlon serles, 800 cfs.

Peak stages and discharges

Water Date hgig:t Discharge Water Date hgzggt Discharge
year (fest) efs year (feet) (cfs)
1956 July 11, 1956 9.45 287 1960 Apr. 2, 1960 16.03 2,740
Aug, 28, 1960 1z.12 830
1957 July 4, 1957 10.54 440 e ’
1961 Mar, 3, 1961 15.73 2,100
1958 June 3, 1958 9.82 336 Mar. lSz 1961 13.03 1j150
1959 June 1, 1959 12.77 1,130 1962 Mar., 28, 1962 18.35 12,200
Aug. 2, 1959 12.72 1,110 June 5, 1962 12,41 930
1960 Mar., 28, 1960 17.27 4,150

6003. West Branch Floyd River near Struble, Iowa
Location.--Lat 42°55'15", long 96°10'30", in NE{ sec.32, T.94 N., R.45 W., on
right bank at downstream side of highway bridge, 0.2 mile west of U.S. High-

way 75, 2.2 miles northeast of Struble, and 14 miles upstream from conflu-
ence with Floyd River.

Drainage area.--181 sq ml.

Gage .--Recording. Datum of gage is 1,239.40 ft above mean sea level (State
Highway Commlssion bench mark).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.~-Base for partial-duration series, 400 cfs.

Peak stages and dlscharges

Gage Gage
Water Date helght Discharge Water Date helght Discharge
year (feet) cfs) year (feet) cfs
1956 July 12, 1956 9.22 463 1960 May 21, 1960 10.83 740
1957 June 28, 1957 9.50 430 1961 Mar. 1, 1961 - 450
July 4, 1957 11.32 840 June 13, 1961 8,03 402
July s, 1957 9.96 500 Aug, 22, 1961 8.55 501
1958 Apr. 6, 1958 7.34 218 1962 Mar. 28, 1962 15.03 5,260
Apr. 3, 1962 l0.6% 1,110
1959 May 29, 1959 9.38 495 May 22, 1962 9.94 892
May 31, 1959 10,27 646 June 5, 1962 8.00 480
June 8, 1962 7.62 400
1960 Mar. 29, 1960 14.72 3,880 June 17, 1962 11.23 1,320
Apr, 2, 1960 14,62 3,630




Location.--Lat 42°34130",

FLOYD RIVER BASIN

6005. Floyd River at James, Iowa

in SELSEi sec.30, T.90 N., R.46 W.,
on right bank at downstream side of hlghway bridge at James, 10.7 miles up-
stream from mouth and 15.1 miles downstream from West Branch Floy¢ River.

Drainage area.--882 sq mi.

Gage .--Nonrecording prior to Sept. 11, 1938, June 9 to Nov.

long 96°18'45",
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15, 1953, and Oct. 1,

955, to May 22, 1957; recording Sept 11 1938, to June 8, 1953, Nov. 16,

1953 to Sept. 30 1955 and since May 23, 1957.
ft above mean sea level datum of 1929.

Datum of gage 18 1,102. 59

Stage-discharge relation.--Defined by current-meter measurements below 16,000

cfs and by confracted-opening and flow-over-embankment measurement at
71,500 cfs.

Remarks.--Base for partial-duration series, 2,500 cfs.

Peak stages and discharges

Water Date hgigﬁt Discharge Water Date hgggﬁt Discharge
year (feet) (cfs) year (feet) (cfs)

1935 June 28, 1935 15,2 1,460 1951 Apr, 5, 1951 18.55 5,380
May 3, 1951 17.37 3,520
1936 Mar. 10, 1936 - 4,050 May 20, 1951 17.10 2,520
June 19, 1951 17.65 3,040
1937 May 27, 1937 17.2 3,570 June 29, 1951 17.76 3,160
July 5, 1951 19.95 5,980
1938 Sept.15, 1938 16.5 2,060 Aug. 15, 1951 19.35 5,020
Sept.l2, 1951 19.98 6,180

1939 Mar, 12, 1839 ~ 1,300
) 1952 Feb. 14, 1952 18.15 4,300
1940 June 5, 1940 15.4 1,390 Mar. 13, 1952 17.49 3,290
Mar. 20, 1952 18.58 5,240
1941 Mar, 11, 1941 16.2 1,720 Mar. 31, 1952 20.32 13,900
July 7, 1852 19.12 4,700

1942 June 4, 1942 18.8 6,280
1953 June 8, 1953 25.30 71,500

1943 June 17, 1943 15,2 1,360
1954 Mar. 19, 1954 18.61 4,800
1944 Feb, 27, 1944 17.4 3,600 June 22, 1954 19.88 6,250

May 13, 1944 18.8 7,440
June 13, 1944 18.1 5,150 1955 July 10, 1955 16.25 2,260

July 1944 17.7 4,350
July 12, 1944 17.2 3,320 1956 July 13, 1956 S5.60 318
1945 Mar. 12, 1945 18.4 5,320 1957 July 5, 1957 13,83 1,330
1946 Mar, 1, 19486 15.3 1,400 1958 May 31, 1958 13.12 970
1947 June 25, 1947 17.8 3,240 1959 June 1, 1959 17.59 1,920
1948 Mar. 17, 1948 17.1 2,710 1960 Mar, 29, 1960 21.93 15,100
Apr, 2, 1960 20.83 9,480
1949 Mar, 1949 18.1 4,520 May 22, 1960 17.22 2,710

Sept.lZ, 1948 18.1 2,720
1961 Mar, 2, 1961 18.00 2,870

1950 June 19, 1850 19.2 4,840
1962 Mar. 29, 1962 22.41 20,600

1951 Mar, 28, 1951 19,94 8,320

Location.--lat 42°06',

OMAHA CREEK BASIN

6006. South Omaha Creek tributary near Walthill, Nebr.

long 96°30',

in SWiNWi

sec.35, T.25 N.

, R 8 E

at
county highway bridge 0.5 mile south of east-west road and 3— miles south of
Walthill.

Drainage area.--2.64 sqg mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by point of zero flow and low-flow estimates,

and extended on basis of slope-area measurements at 127, 366, 450, 528, and

1,330 cfs.

Bankfull stage.--13.5 ft.
Remarks.--Only annual peaks are shown.
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Peak stages and discharges of South Omaha Creek tributary near Walthill, Nebr.

Gage Gage

Water Date helght Discharge Water Date height Discharge
year (feet) (efs) year (feet) (crs)
1950 Aug. 7, 1950 14.3 1,030 1857 June 16, 1957 14.57 1,410

1958 Feb, 27, 1958 11.85 160
1951 Aug. 14, 1951 13.6 440 1959 May 28, 1959 13.08 318
1952 July 6, 1952 13.59 440 1960 Aug. 28, 1960 14.31 450
1953 June 7, 1953 13.85 590
1954 June 21, 1954 14.08 780 1961 June 1, 1961 13.86 528
1955 Aug. 9, 1955 11.73 150 1962 May 20, 1962 14.16 862
1956 June 25, 1956 13.22 340

6007. South Omaha Creek near Walthill, Nebr.
Location.--Lat 42°07', long 96°29', in SWiSEL sec.23, T.25 N., R.8 E., at county

road bridge, 0.2 mile east of Chicago, Burlington, and Quincy Railroad, and
2 miles south of Walthill.

Drainage area.--15.1 sq mi.
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by low-flow estimates, a current-meter meas-

urement at 109 cfs, and indirect measurements at 214, 785, 1,630, 3,360, and
4,300 cfs.

Bankfull stage.--16 ft.
Remarks.--Only annual peaks are shown.

Peak stages and discharges

Water Date hgiggt Discharge || Water Date hgigﬁt Digcharge
year (feet) (cfs) year (feet) (crs)
1950 Aug. 7, 1950 16.2 1,340 1957 July 13, 1957 17.70 5,800
1958 Apr. 4, 1958 6.90 120
1951 Feb. 28, 1951 15.36 1,030 1959 May 28, 1959 16.53 1,480
1952 July 6, 1952 17.57 5,250 1960 Aug., 28, 1860 13,78 785
1953 June 7, 1953 17.34 4, 300
1954 June 21, 1954 18.71 10,100 1961 June 1, 1961 15.52 1,110
1955 July 20, 1955 11.30 590 1962 May 20, 1962 17.00 3,360
1956 July 11, 1956 12,98 705

6008. South Omaha Creek tributary No. 2 near Walthill, Nebr.
Location.--Lat 42°08', long 96°29', in SWL sec.13, T.25 N., R.8 E., at culvert

on U.S. Highway 77, 0.6 mile south of State Highway 94 and 0.8 mile south-
east of Walthill.

Drainage area.--1.51 sq mi.
Gage.--Crest-stage gage.

Stage-discharge relation.--Defined by point of zero flow and indirect measure-
ments a N R 2, and 1,220 cfs.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Water Date hgigit Discharge Water Date hgigﬂt Discharge
year (feet) (cfs) year (feet) (efs)
1950 Aug., 7, 1950 11.4 420 1957 June 18, 1957 12,11 940
1958 July 2, 1958 9.5 80
195] Feb. 28, 1951 11.19 350 1959 May 28, 1959 11.13 334
1952 July 6, 1952 11.36 400 1960 Aug. 28, 1960 11.62 1s8
1853 June 7, 1953 12,32 1,220
1954 June 20, 1954 12,380 2,150 1961 June 14, 1961 11.53 320
1955 Mar, 1, 1955 11.33 390 1g62 Mar. 23, 1962 al2.63 150
1956 July 11, 1958 12.42 1,370

a Backwater from snow.



OMAHA CREEK BASIN

6009, South Omaha Creek at Walthill, Nebr.

69

Location.--Lat 42°09', long 96°29', in SELSELX sec.l1l, T.25 N., R.8 E., at

bridge on State Highway 94 at east edge of Walthill.

Drainage area.--51.0 sq mi.
Gage .--Crest-stage gage.

Stage-discharge relation.--Defined by current-meter measurements below 1,630
cfs and ex%enaea above on basis of indirect measurements at 1,760, 2,800,

4,120, and 14,000 cfs.
Bankfull stage.--20 ft.

Historical data.--The town of Walthill was flooded in 1920 and on June 4, 1940.
e ood of June 4, 1940, exceeded the flood of June 20, 1954.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Water Date hgaset Discharge Water Date hgigﬁt Discharge
igh efs ear cfs

year (feet) ¥ (feet)
1951 Aug. 14, 1951 16.5 1,070 1957 ‘June 13, 1957 24,92 14,200
1952 May 22, 1852 21.14 2,800 1958 Feb. 27, 1958 13.84 650
1953 June 7, 1953 21.55 3,500 1959 May 28, 1959 18.72 1,800
1954 June 20, 1954 24.87 14,000 1960 | Aug. 28, 1960 18.54 1,760
1955 July 20, 1955 14.61 760

1961 June 14, 1961 18.39 3,620
1956 June 25, 1956 18.74 1,810 1962 May 20, 1862 19.11 4,120

6010. Omaha Creek at Homer, Nebr.

Location.--lat 42°20', long 96°29', in SE{ sec.1l, T.27 N., R.8 E., on right

pler on downstream side of bridge on main street of Homer.

Drainage area.--170 sq mi, approximately.

Gage.--Recording. At bridge half a mile downstream at datum 8.03 ft lower,
prior to Aug. 4, 1952. Datum of gage is 1,082.45 ft above mean sea level,

datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below 3,700

cfs and by slope-area measurements at 7,600 and 14,500 cfs.

Bankfull stage.--28 ft, present datum.

Historical data.--Greatest flood known occurred June 4, 1940 (gage height,
abou . t, present site and datum). The peak discharge for th: June 4,
1940, flood was estimated as 51,000 cfs at site 2.5 miles upstream from
present site. The town of Homer is reported to have been flooded in 1920,

but to a lesser degree than in 1940.

Remarks .--Base for partial-duration series, 600 cfs.
Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
Year Date ??éggg (cts) year Date ?g;z:g (crs)
1340 June 4, 1940 32.5 - 1949 July 14, 1949 - 640
| July 27, 1949 - 1,600
12946 June 23, 1946 9.40 1,090 Sept.10, 1349 - 870
1347 Mar., 12, 1947 a8.72 - 1950 Mar. 5, 1950 - -
Apr. 23, 1947 7.00 651 Mar, 22, 1950 - 1,100
June 12, 1947 8.25 939 June 15, 1950 - 1,700
June 18, 1950 - -
1948 Feb. 17, 1948 - - June 23, 1950 - 850
Feb. 27, 1948 al4.58 - July 12, 1950 - 650
Apr. 26, 1948 - 600 July 18, 1950 - 870
Aug. 10, 1948 - 770 July 21, 1950 - 600
Aug. 7, 1950 14.84 3,240
1948 Mar, 20, 1948 - - Aug. 17, 1950 - 848
June 1, 1949 - 1,400
July 6, 1948 - - 1951 Mar, 25, 1951 13.60 2,720

a Backwater from ice.
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Peak stages and discharges of Omaha Creek at Homer, Nebr.--Continued

Gage Gage
Water Date height Discharge Water Date height Di?c?arge
year (feet) ofs year (feet) cis
1951 June 15, 1951 - - 1957 July 1, 1957 5.57 1,680
June 19, 1951 - - July 13, 1957 8.30 3,050
June 26, 1951 - - July 15, 1957 6,50 2,150
July 3, 1951 - 1,000 July 27, 1957 4.78 1,310
Aug. 15, 1951 14.0 2,900 Aug. 29, 1957 4.66 1,270
Aug., 20, 1951 - 1,000 Sept. 2, 1957 8.75 3,280
Aug. 27, 1951 - - Sept.14, 1957 3.20 615
Sept.12, 1951 12,39 2,260 Sept.19, 1957 3.95 952
1952 Oct. 4, 1951 10.40 1,400 1958 Nov. 1, 1957 4.33 1,120
Mar. 12, 1352 13,61 2,720 Feb. 27, 1958 7.95 2,280
May 23, 1852 20,22 5,950 Apr, 5, 1958 3.50 670
June 27, 1952 12.15 1,680 July 2, 1958 23.62 14,400
July 7, 1952 14.44 2,690
1959 May 21, 1959 3.80 885
1953 June 8, 1953 12.52 4,760 May 29, 1959 9.34 3,590
June 25, 1953 3.88 766 May 31, 1959 10.36 4,150
Aug, 2, 1959 8.20 3,000
1954 May 31, 1954 3.60 645
June 3, 1954 4.10 830 1960 Apr. 2, 1960 6.45 1,460
June 19, 1954 4,58 1,020 Aug, 28, 1960 11.31 3,460
June 21, 1954 21,41 10,200
June 26, 1954 5.18 1,260 1961 Feb, 22, 1961 a8.10 -
May 12, 1961 4.50 1,060
1955 Mar. 2, 1955 a8.47 - May 14, 1961 7.36 2,400
Apr. 27, 18955 4,38 946 June 1, 1961 5.98 1,700
May 26, 1955 3.83 732 June 14, 1961 6.22 1,870
Aug. 9, 1955 5.41 1,350 July 26, 1961 4,70 1,160
1956 May 11, 1956 4.13 818 1962 Mar. 26, 1962 als.o8 -
May 30, 1956 4.07 806 Mar, 28, 1962 - 1,850
June 6, 1956 4,64 1,040 May 18, 1962 4.06 898
June 26, 1956 16.38 7,580 May 21, 1962 12,20 4,800
July 11, 1956 8.38 2,730 May 23, 1962 - 1,500
Aug, 18, 1956 4,33 950 May 28, 1962 - 830
June 8, 1962 5.40 1,430
1957 May 12, 1957 5.20 1,520 June 17, 1962 8.15 2,780
June 14, 1957 20.35 10,100 June 29, 1962 - 1,200
June 16, 1957 10.93 4,460 July 13, 1962 - 900
June 22, 1957 10.48 4,210 Aug. 9, 1962 4,61 1,090

a Backwater from ice.

MONONA-HARRISON DITCH BASIN
6020. West Fork ditch at Holly Springs, Iowa

Location.--Lat 42°15'34", long 96°04'41", in SELSEf sec.16, T.86 N., R.45 W.,
on right bank 10 £t downstream from bridge on county road, three-quarters of
a mile south of Holly Springs, 11.4 miles upstream from Wolf Creek,
15.7 miles north of Onawa, and 22 miles southeast of Sioux City.

Drainage area.--399 8q mi.

Gage.--Nonrecording at bridge three-quarters of a mile upstream prior to June 16,
959; recording thereafter. Datum of gage is 1,052,82 ft above mean sea
level, datum of 1929 (Corps of Engineers bench mark).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--West Fork ditch is a dredged channel which diverts flow of West Fork
LItTle Sioux River at Holly Springs and carries it 5.5 miles south, thence
Southeast 6.5 miles to a point 1.5 miles west of Kennebec, where W<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>