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FACTORS FOR CONVERTING INCH-POUND UNITS TO
INTERNATIONAL SYSTEM (SI) UXNITS

The following factors may be used to convert the inch-pound units published
herein to the International System of Units (SI)

Multiply inch-pound units By To obtain ST units
mileg 1.609 kilomerers
square miles 2.590 square kilometers

cubic feet per second 0.02832 cubic meter per second



METHOD FOR ESTIMATING THE MAGNITUDE AND
FREQUENCY OF FLOODS AT UNGAGED SITES ON
UNREGULATED RURAL STREAMS IN TOWA

By Oscar G. Lara

ABSTRACT

This report provides techniques and procedures for estimating the
probable magnitude and frequency of floods at ungaged sites on Iowa
streams. Physiographic characteristics were used to define the boundaries
of five hydrologic regions. Regional regression equations that relate the
size of the drainage area to flood magnitude are defined for estimating
peak discharges having specified recurrence intervals of 2, 5, 10, 25, 50,
and 100 years. Regional regression equations are applicable to sites on
streams that have drainage areas ranging from 0.04 to 5,150 square miles
provided that the streams are not affected significantly by regulation
upstream from the sites and that the drainage areas upstream from the sites
are not mostly urban areas. Flood-fregquency characteristics for the
mainstems of selected rivers are presented in graphs as a function of
drainage area.

INTRODUCTION

This report represents the fourth update in the last 33 years of the
magnitude and fregquency of floocds in Iowa. Flood reporte were updated to
provide more dependable flood-data and more accurate and rellable methods
for estimating the magnitude and frequency of floods. These estimates are
needed to implement efficient flood-plain management strategies and for
economical design of highway structures, levees, and buildings in the flood
plain. FEconomic design criteria require the availability of adequate data
with long periods of record, improved analytical methods, and better
understanding of the flood hydrology of Iowa.

The first of three previous reports (Schwob, 1953) was limited to an
analysis of the magnitude and frequency of floods that was based on data
collected in Towa before 1950, A second report (Schwob, 1963) included
updated data and a method for estimating magnitude and frequency of floods
at sites on ungaged rural streams that had drainage areas of 10 sgquare
miles or more. The third report (Lara, 1973) was prepared using data
updated through 1972. This report alsc included a method for estimating
the magnitude and frequency of floods at sites on ungaged rural streams
that had drainage areas of two square miles or more.



The purpose of this report is to present a simple and effective method
to estimate the magnitude and frequency of floods at ungaged sites on
unregulated rural streams in Iowa. The regional flood-frequency equations
and techniques presented in this report, which were defined from an updated
data set, should provide flood estimates with increased reliability
compared to previous reports.

REGIONAL ANALYSIS

Methods of estimating flood magnitudes and frequencies applicable to
an entire vregion rather than to a single gaging station are developed
through regional analysis. Many structures are built across or adjacent to
streams at sites where there is no record of streamflow. For this reason,
methods are needed to extend information pertaining to flood magnitude and
frequency based on gaging-station data from gaged to ungaged sites. Flcod
data for a single station are relatively short-term random samples and may
not be representative of the Jlong-term distribution of floods at that
station. Combining records for stations in a hydrologically similar area
decreases errors assocliated with relatively short-term nonrepresentative
samples,

The magnitudes of floods in Iowa vary considerably from one region to
another as a function of drainage basin efficiency. River basins with
minimal drainage efficiency, such as those in north-central JIowa, are
characterized by flat terrain. Streams draining these basing have
considerably smaller peak discharges than do streams draining basins having
steep terrain and well developed drainage systems, such as the basins in
the Paleozoic FPlateau Escarpment area of eastern Iowa (Prior, 1976).
Typically, the discharge per square mile of a stream in the escarpment area
is about 1230 cubic feet per second during a 100-year-flood, whereas the
discharge per square mile of a stream in north-central Towa ig about 230
cubic feet per second during a 100-year flood. These two areas are about
100 miles apart and the climatic differences such as temperature, average
precipitation, and relative humidity are not significant enough to account
for the differences in flood magnitude. However, the physiocgraphic
differences between these two areas are significant (Prior, 1976, p.23,
fig. 22).

The largest floods per unit area occur within 100 miles west of the
Des Moines Lobe (north-central Towa) along the rugged bluffs and steep
ridges that border the Missouri River wvalley. Flood data collected in thisg
area from both Iowa and Nebraska indicate that the discharge of a stream
draining a  l-square-mile basin is as much as 1880 cubic feet per second
during a 100-year flood.  Therefore, it seems reasonable to delineate
hydrologic regions based on the landform and physiographic characteristics
of the State.

Five hydrologic regions have been identified and delineated in Towa
using physiographic regions of Iowa as a guide. Prior (1976) gives a
detailed description of the physiographic regions of Iowa, discussing the
shape of the land surface, materials that underlie the land surface, and
the geologic history.
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Hydrologic Region 1

Hydrologic region 1 (fig. 1) extends north and south along the bluffs
that border the Missouri River valley, with limits approximating those of
the physiographic area known as the Western Loess Hills (Prior, 1976). The
landscape has a corrugated appearance of alternating waves and troughs.
Hills are sharp-featured, with narrow broken ridge-crests, intersecting
spurs, and steep-sided slopes; the landscape is conducive to rapid runoff.
The western border of the region is well defined and easily distinguished
on topographic maps and in the field. The eastern border is more diffiecult
to define and merges gradually with the landscape of hydrologic region 2.

Hydrologic Region 2

The bluff area that borders the Mississippl River wvalley is typical of
the landscape in hydreologic region 2 (fig. 1)}. The landscape can wvary
from rugged to rolling topography, where runoff may be rapid, commonly
cauging flash flooding. Bluff-like areas are not only located in the
vicinity of the Miesisippl River, they also are present along the divide
between the Mississippi River and Missourl River basins; in parts of the
Iowa and Cedar River basins, in areas that border the Western Loess Hills,
and in the headwater parts of basing of streams in south-central Towa.

Hydrologic Region 3

Hydrologic region 3 is the largest hydrologic region (fig. 1). Most
of the area in this region 1is typical of landscapes in Iowa. The
topography of this region can be described as steeply to gently rolling
hills interspersed with areas of more subdued topography. The area has a
well-established drainage system. Physiographically, it covers most of the
Iowan Surface, a large part of the Southern Iowa Drift Plain, and the
Korthwest Iowa Plains (Prior, 1976).

Hydrologic Region 4

This hydrologic region, which is located in west-central Iowa (fig.
1), is characterized by level terrain and a poorly developed drainage
system. The region coincides approximately with the southern two-thirds of
the Des Moines Lobe (Prior, 1976). Many clusters of ponds and marshes with
no drainage outlets are present in this region. Small streams in Jlevel
areas are shallow and sluggish.



Hydrologic Region 5

This hydrologic region in mnorth-central Iowa (fig. 1) coincides
approximately with the northern part of the Des Moines Lobe (Prior, 1976).
The magnitude of floods in this region are the smallest per unit area in
the State. This is due to the flat topography and flood-attenuating effect
of abundant bogs, swales, and circular depressions.

FLOODS

Floods at Gaged Sites

_ The magnitude and frequency of floods at gaged sites are determined
using fleod-frequency curves. These curves relate maximum annual discharge
peaks to probability of occurrence or recurrence interval. Probability of
occurrence is the chance that a given flood magnitude will be equalled or
exceeded in any year. If there is 1 chance in 10, the probability is .1.
Recurrence interval is the reciprocal of the probability of occurrence.
For example, a flood with a probability of occurrence of .01 in any year
has a recurrence interval of 100 years. This does not mean that a 100-year
flood will only occur every 100 vears or 100 years from now. The 100-year
flood is a flood of such magnitude that the odds are 1 in 100 (or 1 percent
chance or .01 probability) that it will be exceeded in any year. Several
100-year floods could occur in a single year,

Flood-frequency curves for pgaged sites were prepared using the
guidelines for determining flood-flew frequencles published by  the
Interagency Advisory Committee on Water Data (1982). These guidelines were
specifically developed for the analysis of annual flood-peak discharge in
drainage basins where streams are not affected appreciably by regulation
and vhere at least 10 years of systematic records have been collected.
Special attention was given to using methods designed to increase the
reliability of the frequency curves: the wuse of historic fleod ‘data,
comparison between flood and storm records, and flood flow analysis at
nearby hydrologically similar watersheds.

Flood discharges for selected recurrence intervals were determined
from flood-frequency curves for each gaged site. A list of these flood
discharges for all the gaging stations in Iowa and adjacent States (fig.
1) used for preparing this report is presented in table 1.



Regional Flood Frequency Equations

The historical record of flood peaks at 251 gaged stations in Iowa and
adjacent States were used in the development of regional flood-frequency
equations. All gaging stations were separated into groups representing the
hydrologic regions shown on figure 1. A gaging station was included in the
analysis of only one hydrelogic region if more than two-thirds of the
drainage area is in that region. If less than two-thirds of the drainage
area is in any single hydrologic region, the station was used in the data
set for both regions. Within each regional data set, a serlies of subsets
of the flood discharges for recurrence intervals of 2, 5, 10, 25, 50, and
100 years were made, The resulting subsets were used to define the
relation between flood discharge and drainage area for each recurrence
interval in each of the five hydrologic regions.

: lLeast-squares regression analysis was used to define relations between
flood discharge and drainage area. The general form of the equations
developed from this analysis are:

Log Qt = bleg & + Log c.

On transformation the equation becomes:

where Qt = the discharge for the selected recurrence interval, in
cubic feet per second;
A = the drainage area, in square miles; and
b and ¢ regression equation coefficients.

fi

Flood fregquency equations for each of the five hydrologic regions are
listed in table 2.

Previous flood reports (Schwob, 1963 and Lara, 1973) indicated that
comparing the magnitude of floods to the drainage area and the slope of the
main channel accounted for a large part of the variance in the magnitude of
flood peaks, This study indicated that within the newly delineated
hydrologic regions, the size of the drainage area and the slope of the main
channel are significantly correlated. Therefore, the channel slope was not
used as an independent variable for these equations.

The flood-frequency equations for each hydrologic region in Iowa
{table 2) were developed using drainage area as the only independent
variable. These equations explain from 71 to 95 percent of the variance in
the flood discharges in all cases tested. An  attempt was not made to
identify other independent variables. It was assumed that most of the
unexplained variance is due to spatial-sampling errors, varying lengths of
station record, errors in the measurement of stage and discharge,
uncertainties in the stage-discharge rating curves and the use of drainage
area as the only independent variable. Unexplained variation is quantified
as the standard error of estimate (table 2) and was calculated using
methods described by Hardison (1971, p C231-C232).



Floods on Mainstems

Basin shape has a considerable affect on the magnitude of {floods.
Fan-shaped basins, with well-developed drainage rapidly drain excess
runoff. Long and narrow basins with few tributary streams yield smaller
flood peaks than basins of comparible size with different shapes.

Many major rivers in Towa have fan-shaped basins along the upstream
reaches and long, narrow basin shapes along the downstream reaches. The
narrow basins along the downstream reaches markedly attenuate the magnitude
of the flood peaks. A typical example of this is the Cedar River basin.
Along the upstream reaches of the Cedar River, the Shell Rock River, West
Fork Shell Rock River, and Beaver Creek all join the Cedar River upstream
from Cedar Falls within a distance of about 7 river miles. About 11 river
miles farther downstream, Blackhawk Creek enters the Cedar River at
Waterloo. The combined drainage area of these tributary streams is about
3,400 square miles. The total drainage area of the Cedar River increases
from 1,661 square miles at the gaging station in Janesville (site 101), to
5,146 square miles at the gaging station in Waterloo (site 116), about a
210-percent increase in drainage area in 19 river miles. Downstream from
Waterloo, the basin is narrower with few tributary streams. The drainage
area at the gaging station in Cedar Rapids (site 122) is 6,510 square
miles, an increase in drainage area of about 26 percent in 182 river miles.

The extent of flood attenuation between the gaging stations in
Waterloo (site 116) and Cedar Rapids (site 122) can be assessed by
comparing the magnitude of the 100-year flood at each station (table 1).
The discharge of a 100-year flood at Waterloo (44 years of record) is
97,100 cubic feet per second and that at Cedar Rapids (82 years of record)
is 83,000 cubic feet per second, a 14 percent flood attenuation. Readers
interested in comparing the effects of flood attenuation for a single flood
may consult a companion report {(Lara and Eash, 1987) where basic data
collected in lowa are tabulated.

Data on the magnitude and frequency of floods for major streams in
Iowa with basin configurations similar to that of the Cedar River are
presented in graphs that compare the magnitude of the peaks to drainage
area, Graphs showing flood magnitude and frequency along the mainstem of
seven rivers are shown in figures 2 to 8.

Maximum Floods

Previous flooding in TIowa needs to be considered when planning
projects in flood plain areas where structural failures may be life
threatening. Data for maximum flood and related information are shown in
table 3. These data indicate maximum floods without reference to frequency
of occurence at some stations; the ratio of the maximum flood to the
computed 100-year flood is listed instead of recurrence interval. These
data are intended as a guide for making estimates of the discharge of rare
floods at a given stream site.
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PISCHARGE, IN THOUSANDS OF CUBIC FEET PER SECOND
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Figure 3.--Flood discharges for indicated recurrence intervals along mainstem

of Wapsipinicon River from site 54 to site 62,
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DISCHARGE, IN THOUSANDS OF CUBIC FEET PER SECOND

80 _ “
O 05473000- Skunk River at Coppock, lowa (site 140)
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O 086807410~ West Nishnabotna River at Honcock, lowa (site 228)
Y 06BOB500- West Nishnabotna River at Randoiph, lowa (site mwﬁ
4 DB8IO00O-Nishnabotng River above Hamburg, lowa {site 238)
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Figure 7.--Flood discharges for indicated recurrence intervals along mainstem
of West Nishnabotna River from site 228 to site 238.
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METHOD FOR ESTIMATING THE MAGNITUDE AND

FREQUENCY OF FLOODS AT UNGAGED SITES

The flood-frequency equations presented in this report may be used to
estimate the magnitude and frequency of floods in most unregulated rural
streams in Iowa. These equations have been defined for streams with
drainage areas ranging from 0.7 to 374 square miles in hydrologic region 1,
from 0.08 to 1,670 square miles in hydrologic region 2, from 0.04 to 5,146
square miles in hydrologic region 3, from 7.9 to 3,440 square miles in
hydrologic region &, and from 45 to 2,256 square miles in hydrologic region
5. Techniques to estimate flood discharges on the Mississippi and Missouri
rivers are described in reports by Patterson and Gamble (1968), Patterson
(1966), and Matthai(1968).

To estimate the magnitude and frequency of a flood at an ungaged site
proceed as follows:

1. Determine the size of the drainage area upstream from the site, in
’ square miles. Drainage areas larger than 5 square miles are listed in
Larimer (1957).

2. Determine the hydrologic region in which the site is located using
figure 1. If the site is on the mainstem of the following rivers,
obtain the flood discharge directly from figures 2 to 8: Turkey River
downstream from Elkader at river mile 38 (site 27); Wapsipinicon River
dowmnstream from Independence at river mile 145 (site 54); Cedar River
downstream from Waterloo at river mile 190 {(site 116); Skunk River
downstream from Coppock at river mile 68 (site 140); Little Sioux River
downstream from Gillett Grove at river mile 124 (site 206); West
Nishnabotna River downstream from Hancock at river mile 75 (site 228);
East Nishnabotna River downstream from Atlantic at river mile 85 (site
236).

3. Select the appropriate set of equations from table 2 and compute the
flood discharges.

Commonly the project site will be near a border of a hydrologic
region. Such borders are not defined lines but transition zones where the
physiographic characteristics of one hydrologic region gradually merge into
the next. Within these transition zones, the selection of the appropriate
set of equations from table 2 is a matter of judgement., If part of the
stream begins in or flows across another hydrologic region, there may be
the need to use equations from both regions and estimate a weighted average
based on drainage-area ratios. Many examples of stations located in
interregional transition zones are listed in table 1.
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" Limits of Application

The regional flood-frequency equations in this report have been
derived from data on unregulated rural streams. Therefore, they are not
applicable to regulated streams, such as the Des Moines River downstream
from Saylorville Lake, the Iowa River downstream from Coralville Lake, or
other streams where changes by people have appreciably altered the flow
regime. Furthermore they are not applicable on sections of mainstems where
the magnitudes of floods are attenuated due to drainage basin geometry or
channel and valley storage.

Illustrative Examples

Example 1.-- Estimate the 50 and 100-year floods for Dry Creek at the
road crossing in sec. 1, T. 84 N., R. 8 W., in Linn County.

Solution:
1. Drainage area (A) is 11.4 square miles (Larimer 1957, p.258).
2. Drainage area is located in hydrologic region 3 (fig. 1).
3, From table 2, the applicable equations are:
Qo = 69587 " ana

s 851AO'53;

I

Q100

substituting 11.4 square miles for A,

i

QSO 2,590 cubic feet per second, and

Q100 = 3,090 cubic feet per second.
Example 2.-- Of interest to many users is the recurrence interval of
previoug floods of known magnitude, For instance, determine the
recurtence interval of a peak discharge equal to 10,500 cubic feet per

second on Potato Creek at a road crossing near the north county line,
in Pottawattamie County.

Solution:
1. Drainage area (A} is 23.0 square miles (Larimer, 1957, p.340).

2. Drainage area is located in hydrologic region 1 (fig. 1).

16



3. Appropriate equations from table 2 are: |
0.62

Q2 = 211A = 1,470 cubic feet per second,
Q5 = 502A0'60 = 3,290 cubic feet per second,
0.60 .
QlO = F57A = 4,970 cubic feet per second,
Q25 = 11&0A0'57 = 6,810 cubic feet per second,
QSO = ISOOAO'GO = 9,840 cubic feet per second, and
Q100 = 1880A0'60 = 12,300 cubic feet per second,

4. On log-probability paper, plot Q_ versus its recurrence
interval, t, and fit a smooth curve through the points, as shown
in figure 9. From this graph, the recurrence interval of
10,500 cubic feet per second is 65 years. In terms of
probability, the chance of exceedence of this peak in a given
year is 1 in 65 or 4.5 percent.

Example 3. What is the probability that the 10,500 cubic feet per
second of example 2 will be exceeded in a 10-year period?

The probability of a flood being exceeded in n years is given by:

n
Pn = 1-(1-1/%)
where P = probability;
t = recurrence interval of flood, in years; and
n = time, in years.

Substituting for t and n, from example 2, in equation 1:

P, = 1-(1-1/65)%0 = 1-(0.985y10 of

P

10 1-0.856 = 0.144,

il

Therefore, the probability of the 10,500 cubic feet per second being
exceeded one or more times in the 10-year period is .14, The

probability of not having a flood of that magnitude in the 10-year
period is .86.

Example 4. Estimate the 50- and 100-year floods for the Cedar River
near the center of sec. 10, T. 85 N., R. 9 W., at the crossing of

county rcad M bridge in Benton County.

Solution:

1. The drainage area of the Cedar River at this point is 6,135
square miles (Larimer, 1957).
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2. From figure 4:

Q50 = 77,000 cubic feet per second

QlOO = 87,000 cubic feet per second
The examples illustrate the various ways of using and interpreting
flood-frequency data. For a betrter undertanding of probability concepts

for design, the reader is referred to Chow (1964}, and Linsley and Franzini
(1964).

SUMMARY

The report deseribes a method for -estimating the magnitude and
frequency of floods on unregulated streams in Iowa. Five hydrolegic
regions are defined on the basis of physiographic characteristics.
Flood-frequency equations were developed by least-squares regression
analysis using data for 2351 paged stations. Regression .analysis of
regionalized data xyelates flood discharage to the drainage-basin area and
can be used to estimate flood discharage at ungaged sites for 2-, 5-, 10-,
25-, 50-, and 100-year recurrence intervals. Drainage-basin size was the
most significant independent variable and it accounted for 71 to 95 percent
of the variance inm all cases. Discharge of selected mainstem streams where
peak discharge is affected by factors of basin geometry was determined
graphically. The method described in this report is only applicable to
sites on ungaged streams that are not affected significantly by regulation
upstream from the sites and that the areas upstream from the sites are nmot
mostly in urban areas.
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Table 1.--

,p
[ P, partial record

s 3
station; MS,

mainstem n 1
Drainage
Site BSta- area, in Recurrence jinterval, in years
num~ tion fydrologic square --- ———— e e
ber number Station name region miles 2 5 10 25 50 100
1 05384000 Roct River near Lanesboro,Minn. 3 615.04Q %,680 14,100 17,500 21,700 24,600 27,400
2 (5384150 Root River tributary near whalan,Minn. 2 .08 28 68 106 155 232 304
3 (5384300 Big Springs Creek near Arendahl,Minn. 3 .14 18 46 74 122 168 223
4 05384500 P Rush Creek near Rushford,Minn. 3 129.00 2,470 5,100 7.280 10,500 13,100 15,900
5 03385000 Root River near Houston,Minn. 3 1,270.00 16,700 17,900 22,900 29,200 33,800 38,300
6 05385500 South Feork Root River near Houston,Minn. 3 275.00 2,790 5,850 8,510 12,800 16,100 20,100
7 05386000 Root River Below S Fork near Houston,Minn. 3 1,560.00 13,500 22,300 28,600 37,100 43,800 50,600
8 05387500 Upper Iowa River at Decorah, Iowa 3 511.00 6,490 11,000 14,100 18,000 20,900 23,800
9 05388000 Upper Iowa River near Decorah, Iowa 3 568.00 8,230 12,400 15,200 18,800 21,500 24,100
10 05388250 Upper lowa River near Dorchester, Iowa 3 770.00 6,610 9,816 12,200 15,400 18,000 20,700
11 05388400 P wexford Creek near Harpers Ferry,lowa 2 11.80 730 1,876 3,220 5,360 7,380 9,770
12 05388460 Du Charme Creek at Eastman,¥Wis. 3 .30 78 157 220 360 375 446
13 05388500 Paint Creek at Waterville, Iowa 2 42.80 2,240 3,560 4,510 5,780 6,760 7.770
14 05388600 P Paint Creek near Waterville, Iowa. 2 56.00 2,140 3,690 4,850 6,440 7.6%0 9.018
15 05388700 P Little Paint Creek trib near Waterville, Iowa 2 1.09 167 247 304 381 442 506
16 (5389000 Yellow River at Ion,Iowa 2 221.900 8,010 12,500 15,6006 19,500 22,400 25,300
17 05407032 Fennimore W-1,Wis. 3 W27 68 144 207 295 369 446
18 05407033 Fennimore W—-2,Wis. 3 .04 15 33 50 74 94 117
19 05407034 Fennimore W-3,Wis. 3 .08 23 52 76 113 144 178
20 05407035 Fennimore W-4,Wis. 3 .52 83 182 266 392 497 611
21 (5407100 P Richland Creek near Plugtown,Wis. 3 19.20 591 1,190 1,670 2,330 2,850 3,390
22 (05407200 P Crooked Creek near Boscobel,¥Wis. 3 12.90 501 1,070 1,540 2,210 2,760 3,330
23 05411530 P North Branch Turkey River near Cresco,lowa 2 19.50 284 948 1,750 3,330 5,000 7.180
24 05411600 Turkey River at Spiliville, Iowa 3 177.00 2,850 5,270 7,020 9,280 11,000 12,700
25 054116530 P Crane Creek tributary near Saratoga,Iowa 2 4.06 632 1,180 1,580 2,120 2,520 2,930
26 05411708 P Crane Creek near Lourdes, Iowa 2 15.80 2,100 4,510 6,450 9,190 11,400 13,600
27 05412000 Turkey River at Blkader,Iowa 2 861,00 12,000 17,600 21,360 25,700 28,900 31,900
28 05412500 Turkey River at Garber, Iowa Ms 1,545.00 15,700 21,000 24,100 27,8060 36,300 32,700
29 05413400 P Pigeon Creek near Lancaster,Wis. 2 6.93 553 1,190 1,730 2,530 3,200 3,870
30 905413500 Grant River at Burton,Wis. 2 269.00 7,530 13,700 18,100 23,800 28,000 32,200
31 05414006 Platte River near Rockville,Wis. 2 142,00 4,880 8,710 11,700 15,800 19,100 22,600
32 05414200 P Bear Branch near Platteville,Wis. 2 2.72 406 729 965 1,270 1,510 1,750
33 05414350 P Little Maguoketa River near Graf, Iowa 2 39.60 2,280 3,700 4,740 6,160 7.280 8,45¢C
34 05414400 P M Fk L Maguoketa R near Rickardsville, Iowa 2 30.20 1,070 2,500 3,850 6,460 8,920 12,600
35 0541445¢ P N Fk L. Maguoketa R near Rickardsville, Iowa 2 21.60 1,300 2,310 3,130 4,350 5,380 6,530
36 05414500 P Little Maquoketa River near Durango, fowa 2 130.00 6,580 11,000 14,500 19,600 23,800 28,600
37 (05414600 P Little Maguoketa River trib at Dubugue, Iowa 2 1.54 235 513 771 1,17¢ 1,520 1,910
38 05414900 P Pats Creek near Elk Grove,Wis. 2 8.54 367 1,180 1,680 2,39 2,690 3,550
39 05415000 Galena River near Bucombe,Wis. 2 125.06 5,390 8,330 10,400 13,100 15,200 17,300
40 05417000 Maguoketa River near Manchester, lowa 3 305.00 4,670 7,870 10,200 13,200 15,600 17.,906¢C
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Table 1.~--

Drainage
Site Sta- area, in Recurrence interval, in years
num- tion Hydrologic SQUALE —~— e e e e e e
ber number Station name region miles 2 5 190 25 50 100
81 05453900 P Rapid Creek tributary near Oasis,Iowa 2 .97 225 493 698 968 1,170 1,360
82 05453950 P Rapid {reek tributary near Iowa City,Iowa 2 3.43 438 9090 1,270 1,770 2,170 2,590
83 054540400 Rapid Creek near Iowa City,Iowa 2 25,30 1,510 3,060 4,230 5,790 6,980 8,170
84 05454300 Clear Creek near Coralville,;Iowa 2 28,140 1,850 3,580 4,960 6,960 8,590 16,300
85 05455000 Ralston Creek at Iowa City,Iowa 2 3.01 408 816 1,140 1,600 1,970 2,360
86 05455010 South Branch Ralston Creek at Iowa City, Iowa 2 2.94 418 732 954 1,240 1,450 1,660
87 05455100 P 01d Mans Creek near Iowa City, Iowa 3 201.00 2,420 4,820 6,800 9,700 12,1090 14,760
88 (5455140 P North English River near Montezuma, Iowa 3 31.00 1,470 2,460 3,160 4,060 4,740 5,420
8% 05455150 P North Fork English River near Montezuma, Jowa 3 34.00 1,810 3,100 4,020 5,200 6,030 6,380
90 05455200 P ¥orth English River near Guernsey, lowa 3 68.70 2,640 4,150 5,150 6,390 7,290 8,150
91 05455210 P North English River at Guernsey,lowa 3 81.50 3,840 5,110 5,820 6,640 7,210 7,750
92 05455230 P beep River at Deep River, lowa 3 30.50 1,120 2,080 2,818 4,140 5,210 6,400
93 (05455280 P S Fk Bnglish R trib near Barnes City,Iowa 3 2,51 380 676 886 1,166 1,360 1,560
94 05455300 P South Pork English R near Barnes City, Iowa 3 11.50 529 987 1,350 1,870 2,300 2,760
95 05455350 P S English R trib No. 2 near Montezuma, Iowa 3 .52 40 93 145 233 316 416
96 05455500 English River at Kalona, Iowa 3 573.00 6,080 10,500 13,800 18,200 21,600 25,100
57 05455550 P Bulgers Run near Riverside, Iowa 3 6.3% 1,600 2,190 2,550 2,970 3,250 3,520
38 05457500 Cedar River at Mitchell, Iowa 3 826.00 11,100 14,700 16,900 19,700 21,760 23,600
99 05457700 Cedar River at Charles City,Iowa 3 1,654.00 10,600 16,300 19,900 24,300 27,300 30,100
100 05458000 Little Cedar River near Ionia,Iowa 3 306.00 3,040 6,000 8,240 11,300 13,600 15,900
101 054585006 Cedar River at Janesville, Iowa 3 1,661.00 10,500 18,500 24,100 31,300 36,600 41,900
102 05458560 P Beaverdam Creek near Sheffield, lowa 3 123,00 1,710 2,440 2,930 3,560 4,030 4,518
103 9545%8900 West Fork Cedar River at Finchiord, lowa 3 P46 .00 5,630 12,200 17,200 24,000 29,100 34,100
104 05459000 Shell Rock River near Worthwood, Iowa 5 300.00 1,190 1,888 2,320 2,860 3,240 3,600
105 05459010 P Eilk Creek at Kensett,Iowa 5 58.10 390 608 752 930 1,060 1,180
106 054594920 P Spring Creek near Mason City,Iowa 3 29.30 820 2,000 3,050 4,630 5,950 7.370
107 Q5459500 Winnebago River at Mason City,lIowa 4 526.00 3,370 5,650 7,310 9,530 11,200 13,000
108 065460100 P Willow Creek near Mason City 5 78.60 619 882 1,040 1,220 1,340 1,460
109 (5460500 Shell Rock River at Marble Rock,Iowa 3 1,318.00 10,100 16,900 21,800 28,600 33,900 39,400
110 05461500 Shell Rock River near Clarksville,lowa 3 1,626.00 9,340 16,200 21,700 29,200 35,300 41,600
111 05462000 Shell Rock River at Shell Rock,Iowa 3 1,746.00 8,770 16,700 22,600 30,400 36,360 42,200
112 05462750 P Beaver Creek tributary near Applington,Iowa 3 11.60 1.,07¢ 2,150 2,980 4,120 5,010 5,910
113 05463000 Beaver Creek at New Hartford,Iowa 3 347.00 3,930 8,450 11,900 16,600 20,200 23,7090
114 05463090 P Black Hawk Creek at Grundy Center,Iowa 3 56.90 954 2,150 3,180 4,740 6,070 7,510
115 05463500 Blackhawk Creek at Budson, lowa 3 303.00 2,970 5,980 8,440 12,600 14,900 18,000
1le 05464000 Cedar River at Waterloo, Iowa 3 5,146.00 24,000 43,400 56,800 73,500 85,500 97,100
117 05464130 Fourmile Creek near Lincoln, Iowa 3 13.78 437 771 1,000 1,290 1,500 1,700
118 05464133 Half Mile Creek near Gladbrook, Iowa 3 1.33 147 250 329 439 527 622
119 05464137 frourmile Creek near Yraer, iowa 3 19.51 516 829 1,050 1,330 1,540 1,760
120 05464145 P Twelve Mile Creek near Traer, Iowa 3 43.80 778 1,070 1,270 1,540 1,750 1,960
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Table 1.--

Drainage

Site Sta- area, in Recurrence interval, in years

num~ tion Hydrologic SQUALE e e e e e e e Sttt
ber number Station name region miles 2 5 10 25 50 100
161 05486000 North River near Norwalk, Iowa 3 349.00 3,530 6,780 9,500 13,600 17,100 21,000
162 05486490 Middle River near Indianola, Iowa 3 5031.00 7,250 10,900 13,400 16,600 19,100 21,690
163 05487470 South River near Ackworth, lowa 2 460.00 11,100 17,300 21,200 25,800 249,100 32,200
164 05487600 P South White Breast Creek near Osceola, Iowa 2 28.00 2,230 4,070 5,410 7,196 8,550 9,916
165 05487800 P White Breast Creek at Lucas, Iowa 2 128.00 3,360 6,170 8,320 11,300 13,700 16,100
ige 05487980 White Breast Creek near Pallas, Iowa 2 342.00 7,210 10,100 12,000 14,600 16,500 18,600
167 05488000 White Breast Creek near Knoxville, Iowa 2 380.900 6,330 9,760 12,000 14,800 16,700 18,700
168 05488500 Des Moines River near Tracy, lowa MS 12,478.08 32,5060 50,100 62,500 79,000 91,600 105,000
169 054830006 Cedar Creek near Bussey, Iowa 1 374.00 8,716 17,200 24,800 36,900 48,000 61,000
17¢ 05489150 P Little Muchakinock Creek at Oskalcosa, Iowa 3 9.12 476 1,130 1,770 2,830 3,820 5,000
171 05489490 P Bear Creek at Ottumwa, Iowa 2 22.90 2,240 3,350 4,040 4,840 5,400 5,210
172 (5489500 Des Moines River at Ottumwa, Iowa M3 13,374.080 35,5060 54,800 68,300 85,800 99,000 112,000
173 05490500 Des Moines River at Keosaugua, fowa 3] 14,038.00 38,200 58,9200 73,600 92,900 108,000 123,000
174 035491000 Sugar Creek near Keokuk, Iowa 3 145,99 3,070 4,860 6,070 7,580 8,690 9,770
175 05494300 Fox River at Bloomfield, Iowa 2 87.00 2,710 4,976 6,650 8,890 10,600 12,400
176 05494500 Pox River at Cantril,Iowa 3 161.00 6,020 8,130 9,530 11,300 12,600 13,900
177 05485000 Fox River at Wayland,Mo. 2 400.00 6,390 11,000 14,400 19,000 22,600 26,300
178 05495100 P Big Branch tributary near Wayland,Mo. 2 .70 123 280 420 710 g31 1,050
179 05485200 Little Creek near Breckenridge Il1. 2 1.45 417 744 281 1,360 1,530 1,760
180 054953600 P South Wyaconda River near West Grove, Iowa 1 5,69 S87 1,370 2,070 3,120 4,020 5,000
181 (05496000 Wyaconda River above Canton,Mo. 3 393.00 5,490 8,980 11,600 14,100 17,800 20,800
182 05496900 Homan Creek tributary near Quincy Til. 2 .50 266 457 591 820 8§94 1,020
183 054397000 North Fabius River at Monticello,Mo. 3 452.00 8,130 11,9200 14,200 16,500 19,000 20,800
184 05502020 P Hadley Creek near Barry Ill, 2 46.90 4,390 6,380 7.640 9,710 19,200 11,100
185 05502640 Hadley Creek at Kinderhook IIl. 1 72.760 5,850 10,100 13,100 16,300 19,700 22,500
186 05502120 Kiser Creek tributary near Barry I1l. 1 .78 374 637 g22 1,130 1,240 1,410
187 06483270 Rock River at Rock Rapids,Iowa 2 788.006 4,400 10,900 16,900 126,600 35,300 45,200
188 06483410 P Otter Creek north of Sibley, Iowa 3 11.8¢C 162 416 660 1,060 1,420 1,830
189 06483420 P 3chutte Creek near Sibley,Iowa 3 1.43 68 140 206 309 403 511
196 06483430 P Otter Creek at Sibley, Iowa 2 29.90 280 906 1,676 3,190 4,830 7,030
191 06483440 P Dawson Creek near Sibley,liowa 3 4.35 258 818 1,450 2,830 4,280 6,200
192 06483450 P wWagner Creek near Ashton,Jowa 3 7.09 218 723 1,330 2,530 3,810 5,480
193 06483460 P Otter Creek near Ashton,Iowa 3 B8.00 902 2,940 5,440 10,500 15,900 23,200
194 06483500 Rock River near Rock Valley,Iowa 2 1,592.00 6,440 14,500 21,300 30,800 38,500 46,500
195 06484000 Dry Creek at Bawarcden, Iowa 2 48.40 786 2,200 3,680 6,220 8,640 11,508
196 06485500 Big Sioux River at BAkron,Iowa MS 8,424.00 9,960 22,580 33,200 49,200 62,500 76,800
197 06599930 P Perry Creek near Hinton, Iowa 2 38.50 528 1,630 2,800 4,840 6,780 9,070
198 06600000 Perry Creek at 38th Street, Sioux City,Iowa 2 65.L0 2,640 4,670 6,060 7,820 9,090 1G,300
159 06600160 Floyd River at Alton, Iowa P4 268.0¢0 1,820 5,420 9,300 16,200 23,000 31,100
200 06600300 West Branch Floyd River near Struble, Iowa 2 180.00 2,140 4,900 FL.180 10,400 13,000 15,700
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Table 1.--F} s--Continued
Drainage

5ite Sta- area, in Recurrence interval, in years

num- tion Hydrologic square ——— - o e e e
ber number Station name region miles 2 5 10 25 54 160
241 06811840 Tarkio River at Stanton,Iowa 2 4%.30 2,990 6,220 8,690 12,000 14,5480 17,100
242 06811875 P snake Creek near Yorktown,Iowa 2 9,10 911 1,400 1,710 2,070 2,326 2,550
243 06813000 Tarkio River at Fairfax, Ho. 3 508,00 7,316 12,000 14,800 18,000 20,000 21,800
244 06815550 Staples Branch near Burlington Junction, HMo. 2 .49 148 284 385 518 618 717
245 06817000 Nodaway River at Clarinda, Iowa 2 762.0¢ 16,500 18,100 23,200 29,400 33,800 37,900
246 06817500 MNodaway River near Burlington Junction,Mo. 3 1,240.00 14,000 23,400 29,300 36,500 40,700 44,900
247 06818750 Platte River near Diagonal,Iowa 3 217.00 4,830 6,290 7.090 7,950 8,510 9,000
248 06819190 East Fork 102 River near Bedford, lowa 3 $2.10 4,210 6,460 7.960 9,820 11,200 12,500
249 06819500 One Hundred and Two River at Maryville, Mo, 3 515,080 7,680 12,100 15,000 18,200 21,200 23,700
250 06820500 Platte River near Agency,Mo. 3 1,760.00 15,200 24,500 31,5060 40,300 48,600 56,700
25] 06887500 Grand River near Gallatin, Mo, 3 2,250.00 25,100 38,200 46,500 56,100 63,200 69,800
252 06897700 P Grand River tributary near Gtica, Mo. 3 1.44 356 488 571 670 742 811
253 (06898000 Thompson River at Davis City,Iowa 3 701.00 7.620 11,600 14,300 17,800 20,400 23,000
254 06898400 Weldon River near Leon,Iowa 3 104.00 6,150 9,910 12,500 15,900 18,500 21,160
255 06899500 Thompson River at Trenton,Mo. 2 1,670.0¢ 23,200 38,300 48,5060 62,200 70,100 78,800
256 06900000 Medicine Creek near Gault,Mo. 3 225.00 6,050 10,300 13,100 16,900 19,300 21,800
257 06802500 Hamilton Branch near New Boston,Mo. 2 2.51 582 944 1,196 1,490 1,720 1,950
258 06903400 Chariton River near Chariton,Iowa 3 182.00 3,660 6,500 8,756 12,000 14,600 17,500
259 06903500 Honey Creek near Russell; Iowa 2 13.20 609 1,350 2,010 3,050 3,98¢ 5,03¢
260 (6903700 § Fork Chariton River near Promise City,ZXowa 3 168.00 6,620 16,200 12,800 16,300 19,100 22,000
261 06903990 P Cooper Creek at Centerville, lowa 3 47.80 2,420 3,870 5,040 6,400 7,400 8,390
262 06904000 Chariton River near Centerville,Iowa 3 708.00 5,670 11,300 15,300 22,600 28,100 34,100
263 06904508 Chariton River at Novinger, Mo. 3 1,376.00 9,690 14,900 18,300 22,500 25,500 28,500




October 1, 1987

TOWA DOT EXAMPLE FOR
USTNG USGS REPORT 87-4132
IN AREAS WITH MIXED LANDFORMS

The reader should keep in mind that the hydrologic regions shown in the re-
port are delineated based on the landform characteristics of the river
‘basins. IT IS IMPORTANT, HOWEVER, TO RECOGNIZE THAT WITHIN THESE REGIONS
SMALL NATEﬁ§ﬁFES EKI“BE FOUND THKT HAVE THE LANDFORM CHARACTERISTICS AND
THE FLOOD PRODUCING POTENTIAL TYPICAL OF OTHER REGIONS., For example, some
of the roughest terrain in the State of Iowa borders the Des Moines River
in Region 4, Small drainage basins located entirely or partially within

this biuff area have the potential of producing f1oods more typical of Re-
gions 1 or 2.

The ffgure, on pdge 2, shows a typical example of a small basin Tocated in

Region 4 in the vicinity of the Des Moines River bluffs. This small basin

located about 1 mile north of Otho, Iowa, in Webster County drains about 3

- square miles. Note that of the 3 square miles about 2.25 drain typical Re-
gion 4 landscape {poorly developed drainage and level terrain). The re-

maining 0.75 square miles drain a bluff l1ike terrain more typical of Region

In cases such as this 'judgement’ should enter into the decision of select-

ing and using the appropriate sets of equations, and ultimately selecting a
design discharge.

There are many methods to arrive at the design d1scharge of the above de-
scribed 1and The use of the following two methods is recommended '

1. Assume the 2.25 square m11e area 1s Reg1on 4 type terrain;

_ , (0.66)

Q50 = 180 x 2.25 . = 307 cfs,

éhd assume ‘the 0. ?5 sqgare mile area is Reg1on 2 type terraing
0.53 '

Q50 = 1020 X 0 75 = 876 cfs.

Then QSO': 307 cfs + 876 cfs = 1183 cfs. We feel th1s is the preferred
‘method for small (20 square miles or 1ess) water sheds with m1xed
1andf0rms. .

2. From a storm size point of view the most proper method would be:

- (0.66)
Q50 = 180 x 3.0 X 2.25/3.00 = 278 ¢fs for the Region 4 type ter-
rain; o o
and T : _
_ | (0.53) e 5
Q50 = 1020 x 3 X .75/3.0 = 456 ¢fs for the Region 2 type terrain.

Then Q50 = 278 ¢fs+ 456 cfs = 734 cfs. We feel that this is the pre-
ferred method for larger (20 square miles or greater) watersheds with
mixed Yandforms, In meduim sized mixed lTandform watersheds it maybe
better to look at both methods and use a weighted average.
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PAGE 2
¢fs as the design discharge

in region 4 and getting:

? the land all
= 372 cfs.

.66

(0

"In this case we would choose 1180 +/-
180 x 3

Rather than callin

Q50 =
These or other methods of wgighting méy"be_used to select the proper dis-

charge,

__~c.~ *

»

e S L

|




Table 2.--Regional flood-frequency egquations

Hydrologic region 1 Hydrologic region 2
{19 stations) (8l stations)
Equation for Standard error Equation for Standard error
indicated (percent) indicated (percent)
recuryence interval recurrence interval
Q, = 2114062 61 Q - 1968027 55
g, = 5022”0 37 Q = 4024077 39
%y = 7574060 28 Q, - 5708037 34
0.57 0.54
QZS = 1.,1404A 24 Q25 = 821A 32
Uy - 1,5004° 60 21 Ay - 1,020a0:32 33
Q0 - 1,8804°0 %0 2% Qop 1,23049-°3 36
Hydrologic region 3 Hydrologic region &
(119 stations) {24 stations)
Equation for Standard erroxr Equation for Standard error
indicated (percent) indicated (percent)
regurrence interval recurrence interval
Q, - 1294962 44 Q - 318977 40
q, = 26580 36 Qo = 5740 72 33
Q, = 381a°%7 35 q,, - 988" 7° 31
Q.. = 55540777 37 Q,. = 14520-68 29
25 25
Qg = 6958°°% 39 Q, = 180a7-°° 30
Qg = 851877 41 0 - 2272083 30
Hydrologic region 5
8 stations ?
¢ ) ‘The following note was added by the Iowa D.0.T.
Equation for Standard error and its use is r(::commended'for sizing drainage
indicated (percent)  Structures used in connection with highway
recurrence interval projects. See example dated October 1, 1987.
Q, = 30a0° 27 | CAUTION!
Q - 3740-71 21 ‘Within each region there are small watersheds
> ‘that have topography which produces runoff
Q = 414074 20 characteristic of another region. For_smali
10 20 sq. mi. z) watersheds use the equation that
Q = 458977 24 fits the topography of the watershed. (See
25 0.7 pages 4 & 5) HAI'F .’ft‘ifé%s&a ggshffi%SDO.NOT USE TH[%J
Qe = 47A7 24 EQUATION THAT. ESENTS THE REGION TN
>0 o 50 WHICH THAT WATERSHED LIES.

QlOO = 50A 26 28
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Table u.«n&%ﬁﬁéﬁgﬁ%

[ #5, mainstem station; H, historical flood; *, ratio of maximum flood to 100-year computed flood 1

Maximum flood

Drainage Pischarge,

Site ©Sta- Years area, in in Recurrence

aum~ tion N Hydrologic of square cubic feet interval,

ber number Station name region record miles Year per second in years
8§ 05387500 Upper Iowa River at Decorah 3 32 511.00 1941 # 28,500 1.3 »
9 05388000 Upper Iowa River near Decorah 3 29 568.00C 1941 28,500 1.2 *
10 05388250 Upper Iowa River near Dorchester 3 2 770.00 1943 36,400 1.1 *
11 05388400 Wexford Creek near Harpers Ferry 2 31 11,90 1978 8,100 1.6 *
13 05388500 Paint Creek at Waterville 2 21 42,80 1851 H 49,100 1.1 #
14 053886060 Paint Creek near Waterville 2 32 56.00 1974 19,000 2.0 =
15 05388700 Little Paint Creek trib near Watervilile 2 31 1.09 1959 480 18

16 0538%000 Yellow River at Ion 2 7 221.00 1941 21,2006 40

23 05411530 ©RKorth Branch Turkey River near Cresco 2 19 19.50 1962 4,440 24

24 05411600 Turkey River at Spillville 3 24 177.00 1947 H 16,000 34

25 05411650 Crane Creek tributary near Saratoga 2 23 4.06 1962 1,836 26

26 05411700 Crane Creek near Lourdes 2 32 75.80 1962 11,900 45

27 05412006 Turkey River at Elkader 2 10 891.00 1933 23,800 31

28 05412500 ‘Turkey River at Garber MS 64 1,545,00 1922 32,300 95

33 05414350 Little Maguoketa River near Graf 2 34 39.640 1951 7,220 32

34 05414400 M Fk L Maguoketa River near Rickardsville 2 31 30.20 1972 23,000 2.7 *
35 0541445¢ N Fk L Maguoketa River near Rickardsville 2 33 21.60Q 1972 7,180 100

36 05414500 Little Maguoketa River near Durango 2 49 130.00 1972 40,000 2.1 *
37 05414600 Little Maguoketa River trib at Dubuque 2 34 1.54 1972 1,250 44

40 05417006 Magquoke¢ta River near Manchester 3 52 305.00 1925 H 25,400 1.5 *
41 054317530 pPlum Creek near Earlville 3 19 41.10 1881 4,000 24

42 05417590 FKitty Creek near Langworthy 3 19 14.40 1981 5,000 1.6 *
43 (54177900 Bear Creek near Monmouth 3 13 61.30 1965 7,340 100

44 05418500 Maguoketa River near Maquoketa 3 71 1,553.00 1944 48,600 1.2 *
46 05420560 Wapsipinicon River near Elma 3 26 95.20 15874 10,100 25

47 05420600 L Wapsipinicon River trib near Riceville 3 32 .90 1962 703 19

48 05420620 Little Wapsipinicon River near Acme 3 32 7.76 1962 2,380 18

49 05420640 Little Wapsipinicon River at Elma 3 32 37.30 1962 5,740 18

50 054206%0 L Wapsipinicon River near New Hampton 3 19 95.00 1969 9,200 1o

51 05420690 East Fk Wapsipinicon River at New Hampton 3 18 30.30 1969 11,000 1.3 =
52 05420850 Little Wapsipinicon River near Oran 2 19 94.10 1974 6,200 23

53 05420960 Harter Creek near Independence 3 iz 6.17 1962 2,289 25

54 05421000 wWapsipinicon River at Independence 3 51 1,048.00 1968 26,800 33

55 05421100 Pine CreeK tributary near Winthrop 3 33 .33 1968 334 21

56 05421200 Pine Creek near Winthrop 2 35 28.36 1968 24,200 3.0 *
57 05421300 Pine Cteek tributary Ne. 2 at Winthrop 1 32 .70 1968 570 16

58 05421400 wWapsipinicon River at Central City 3 11 1,263.00 1947 22,560 13

59 05421500 Wapsipinicon River at Stone City 3 12 1,324.00 1892 8§ 32,000 38

60 05421550 Buffalo Creek above Winthrop 2 28 68.20 1968 14,100 100

61 05421600 Buffalo Creek near Winthrop 2 22 71.40 1968 14,800 1.1 *
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Table 3.~ ~~Continued
Maximum flood
Brainage Discharge,

Site Sta- Years area, in in Recurrence
num- tion Hydrolegic of square cubic feet interval,
ber number Station name region record miles Year per second in years
&2 05422000 Wapsipinicon River near bewitt 3 50 2,330.00 1974 29,900 77

64 (5448500 West Branch Iowa River near Klemme 4 10 112.08 14854 1,920 g

65 05448700 East Branch Iowa River near Hayfield 4 33 7.94 1954 457 12

66 05448800 East Branch Iowa River near Garner 5 33 45.10 15861 1,120 12

&7 05449000 East Branch Iowa River near Klemme 4 35 133.00 1954 5,960 1.2 ¥
68 (5445500 Iowa River near Rowan 4 43 429.00 1954 8,460 20

69 05451500 Iowa River at Marshalltown 3 66 1,564.00 1918 42,000 100

70 05451700 Timber Creek near Matrshalltown 4 35 118.00 1977 12,000 1.2 *
71 05451908 Richland Creek near Haven 2 35 56.10 1974 7,000 1.1 *
72 05452000 Salt Creek near Elberon 3 39 201.00 1947 35,000 1.4 *
73 05452200 walnuf Creek near Hartwick 3 35 70.90 1983 7,100 75

74 05452580 Iowa River near Belle Plaine 3 20 2,455.00 1918 H 43,000 32

75 05453000 Big Bear Creek at Ladora 3 3¢ 185.00 1960 10,500 33

76 05453100 Iowa River at Marengo Ms 28 2,79%4.00 1960 30,800 73

77 03453600 Rapid Creek below Morse 2 34 8.12 1972 2,800 28

78 05453700 Rapid Creek tributary ¥o. 4 near Dasis 2 24 1.55 1953 956 19

79 054537530 Rapid Creek southwest of Morse 2 34 15.20 1972 4,300 32

80 05453850 Rapid Creek tributary %o. 3 near Oasis 2 34 1.62 1972 1,200 35

81 05453900 Rapid Creek Eributary near Oasis 2 34 .97 1856 809 25

82 05453850 Rapid Creek tributary near Iowa City 2 34 3.43 1472 2,000 45

83 035454006 Rapid Creek near Iowa City 2 47 25.30 1965 6,100 38

B4 05454300 Clear Creek near Coralville 2 3z 98.10 1982 13,000 1.4 =
B5 05455600 Ralston Creek at lowa City 2 60 3.01 1965 1,940 52

86 05455010 South Branch Ralston Creek at Iowa City 2 21 2.94 1972 1,07¢0 17

87 05455100 01d Mans Creek near Iowa City 3 34 201.00 1982 13,500 100

88 05455140 North English River near Montezuma 3 12 31.00 1578 6,800 1.4 *
89 05455150 North Pork English River near Montezuma 3 23 34,00 1953 4,240 16

90 05455200 HNorth English River near Guernsey 3 32 68.70 1953 7,000 74

91 0545521C¢ North English River at Guernsey 3 20 81.50 1977 7,000 47

92 05455230 Deep River at Deep River 3 20 30.50 1970 6,200 83

893 05455280 S Fk English River trib near Barhes City 3 24 Z.51 1970 900 14

94 05455300 South Fork English River near Barnes City 3 32 11.50 1982 2,200 37

95 05455350 5 English River tribd No. 2 near Montezuma 3 32 .52 1961 344 26

96 05455500 English River at Kalona 3 45 573.00 1965 20,000 39

97 05455550 Bulgers Run near Riverside 3 20 6.31 1965 3,080 57

58 05457500 Cedar River at Mitchell 3 11 826.00 1961 20,500 2L

99 (05457700 Cedar River at Charles City 3 20 1,054.00 1961 H 29,200 47
100 05458000 Little Cedar River near JIchia 3 30 306.00 1961 10,800 16

161 05458500 Cedar River at Janesville 3 64 1,661.090 1961 37,000 43
162 0%458560 BRBeaverdam Creek near Sheffield 3 19 123.00 1979 4,400 49
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Table 3, -~-Continued

- ) Haximum f£lood

Drainage Discharge,

Site Sta- Years area, in in Recurrence

num- tion flydrologic of square cubic feet interval,

ber number Station name regicn record miles Year per second in years

183 05458900 West Fork Cedar River at PFinchford 3 39 846 .00 1951 31,900 1.1 *

104 05459000 Shell Rock River near Northwood 5 39 300.00 1965 3,400 19

105 05459010 Elk Creek at Kensett 5 13 5g8.1¢ 1971 1,008 24

106 05459490 Spring Creek near Mason City 3 19 29.30 1980 4,500 87

167 05459560 Winnebago River at Mason City 4 52 526.00 1933 10,8400 28

108 05460100 Willow Creek near Mason City 5 19 78.60 1969 1,100 13

109 05460500 Shell Rock River at Marble Rock 3 21 1,318.00 1933 36,400 80

110 05461500 Shell Rock River near Clarksville 3 16 1,626.00 1961 33,400 36

111 905462000 Shell Reck River at Shell Rock 3 31 1,746.00 1856 H 45,000 190

112 05462750 Beaver Creek tributary near Applington 3 19 11.60 1983 3,000 18

113 05463000 Beaver Creek at New Hartford 3 39 347.00 1947 18,060 95

114 05463090 Black Hawk Creek at Grundy Center 3 20 56.90 1869 7,000 190G

1153 05463500 Blackhawk Creek at Hudson 3 32 303.00 1969 19,300 1.2 *

116 05464000 <Cedar River at Waterloo 3 44 5,146.00 1961 76,730 78

117 05464130 fourmile Creek near Lincoln 3 14 13.78 1979 1,100 4

118 05464133 Half Mile Creek near Gladbrook 3 14 1.33 197% 611 29

119 035464137 rFourmile Creek near Traer 3 17 14.51 1979 1,450 5

1286 05464145 ‘twelve Mile Creek near Traer 3 19 43.80 1579 3,800 18

121 05464310 Pratt Creék near Garrison 3 18 23.40 1982 10,8480 2.6 *

122 05464500 Cedar River at Cedar Rapids s 82 6,510.00 1961 13,000 46

123 95464560 Prairie Creek at Blairstown 3 ig §7.00 1970 4,600 16

124 05464640 pPrairie Creek at Fairfax 3 i6 178.00 1979 8,140 7

125 05464880 Otter Creek at Wilton 2 19 19.70 1982 3,450 32

126 05465000 Cedar River near Conesville M5 45 7,785.00 1961 70,8040 26

127 05465150 Worth Fork Long Creek at Ainsworth 3 20 30.20 1965 2,560 16

128 05465500 JIowa River at Wapello MS 70 12,499.00 1947 94,000 55

129 05469860 Mud Lake drainage ditch 71 in Jewell 4 20 65.40 1975 2,100 14

130 05469990 Keigley Branch near Story City 4 20 31.60 1975 2,250 7

131 05470000 South Skunk River near Ames 4 59 315.00 1954 8,830 58

132 03470500 Sguaw Cteek at ames 4 27 204.90 1975 11,360 1.6 %

133 05473000 Skunk River below Squaw Creek near Ames 4 27 556.00 1975 14,760 1.1 *

134 954712080 Indian Creek near Minge 4 17 276.60 1966 7.380 38

135 95471500 South Skunk Rivetr near Oskaloosa 4 39 1635.00 1944 B 37,000 1.3 *

136 05472298 Sugar Cresk neat Séarsbore 3 28 52.70 1874 4,600 24

137 95472390 Mjddie Creek near Lacey 3 26 23.00 1976 9,650 1.7 *
05472443 Rock Creek at BSigdurney 3 28 26,30 1970 3,300 31
95472560 North Skunk River neatr Sigoucney 3 39 730.00 1968 27,508 1co
05473000 Skunk River at Coppock ¥ 37 2,916.00 1944 41,508 45
05473390 Cedar {reek near Batavia 3 23 252.08 1965 26,000 70
05473560 Big Creek near Mount Pleasant 3 24 166.00 1573 19, 500 1.1 *
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Table 3.~ ——Continued

Maximum flood

Drainage Discharge,
Site Sta- Years area, in in Recurrence
num~ t£ion Hydrolegic of sguare cuabic feetb interval,
ber  number Station name region record miles Year per second in years
192 06483450 Wagner Creek near Ashton 3 20 7.69 1953 2,840 12
193 06483460 Otter Creek near Ashton 3 3 88.00 1979 18,000 35
194 06483500 Rock River near Rock Valley ’ 2 36 1,592.00 1969 40,400 20
195 06484000 Dry Creek at Hawarden 2 21 48.40 1953 14,800 84
196 (6485560 Big Sioux River at Akron M3 56 8,424.00 1969 80,800 1.1 *
197 06599950 pPerry Creek near Hinton 2 31 38,890 1953 4,980 11
198 06600000 Perry Creek at 38th Street, Sioux City 2 28 65.10 1844 H 3,600 30
199 (6600100 Floyd River at Alton 2 29 268.00 1953 H 45,500 1.6 *
200 06600300 West Branch Floyd River near Struble 2 29 180.00 1962 8,060 . 7
201 06600500 Floyd River at James 2 49 886.00 1953 71,580 2.4 *
205 06605340 Prairie Creek near Spencer 3 19 22.30 1971 2,200 34
206 06605600 Little Sioux River at Gillett Grove 3 15 1,334.00 1965 20,200 ) 8
207 06605750 wWillow Creek near Cornell 3 19 78.60 1869 3,700 15
208 06605850 Little Sioux River at Linn Grove 3 I3 1,54B.00 1953 ® 22,300 14
209 06605898 Waterman Creek at Hartley 2 19 28.70 1975 2,100 3
210 06606600 Little Sioux River at Correctionville MS 57 2,500.80 1965 29,860 65
211 06606700 Little Sioux River near Kennebeck MS 30 2,738B.80 1965 29,700 34
212 0660679C Maple Creek near Alta 1 19 15.50 1969 5,309 68
213 06607000 Cdebolt Creek near Arthur 3 19 39.30 1962 5,200 24
214 06607200 Maple River at Mapleton 3 43 669.00 1978 20,8090 33
219 (06608500 Soldier River at Pisgah 2 44 487.60 1850 22,500 18
223 06609500 Boyer River at Logan 3 52 871,00 1871 25,800 38
224 06610500 Indian Creek at Council Bluffs 1 22 7.9% 1965 2,980 11
225 06610520 Mosguito Creek near Earling 2 15 33.00 1872 12,800 56
226 06610608 Mosquito Creek at Neola 2 33 131,00 1458 23,500 39
227 06806000 Waubonsie UreekX near Bartlett 1 24 36,440 1959 14,500 100
228 06807410 West Nishrabotna River at Hancock 2 25 669,00 1972 26,400 30
229 06807470 Indian Creek near Emerson 2 19 37.30 19382 15,8480 1.6
230 06807720 Middle Silver Creek near Avoca 2 32 3.21 1976 1,260 59
231 06887760 Middle Silver Creek near Oakland 2 32 25.70 1973 2,110 8
232 06807780 Middle Silwer Creek at Treynor 2 29 42,78 19873 3,708 18
233 06808080 Male Creek near Malvern 1 15 10.60 19854 2,070 5
234 06808500 West Nishmaboina River at Randolph 2 36 1,326.08 18867 35,506 65
235 06809000 Davids Treek near Hamlin 3 21 26.0¢ 1958 22,700 D.2 *
236 06809218 East Nishnabotna Riwer near Atlantic 2 24 436 .00 1958 H 34,200 1.2 *
237 06809500 East Nishnabotna River at Red Oak 2 54 824,00 1972 49
238 068100006 NWishnabetna River above Hamburg Mg 57 2,806.00 1947 1.4 *
239 : Tarkio River near Elliot 2 33 19.70 1682 24
249 East Tarkio Cresek near Stantoen 2 33 4.6% 1867 95
241 Tarkie River alt Stanton 2 237 49,30 1967 .2 %
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