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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
Length
inch (in.) 25.40 millimeter
foot (ft) 0.3048 meter
yard (yd) 0.9144 meter
mile (mi) 1.609 kilometer
Area
square foot (ft?) 0.09290 square meter
acre 4,047 square meter
acre 0.4047 square hectometer
acre-foot per year (acre-ft/yr) 1,233 cubic meter per year
square mile (mi2) 2.590 square kilometer
Volume
cubic foot per second (ft%/s) 0.02832 cubic meter per second
cubic foot per second per 0.01093 cubic meter per second
square mile [(ft%/s)/mi2) per square kilometer
Mass
ton, short (2,000 pounds) 0.9072 megagram
ton per acre (ton/acre) 2.241 megagram per square

hectometer

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--
a geodetic datum derived from a general adjustment of the first-order level nets of the United States
and Canada, formerly called Sea Level Datum of 1929.
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FLOODS OF 1986 AND 1990 IN THE
RACCOON RIVER BASIN, WEST-CENTRAL IOWA

by Robert W. Baebenroth and Bryan D. Schaap

ABSTRACT

Water-surface-elevation profiles and peak
discharges for the floods of 1973 and 1979 are
compared to those of 1986 and 1990 in the
Raccoon River basin, west-central lowa. The
profiles illustrate the 1979 and 1986 floods on the
Raccoon, South Raccoon, and Middle Raccoon
Rivers, the 1973 and 1986 floods on Walnut
Creek, and the 1986 flood on Willow Creek and
Mosquito Creek. The 1986 flood is the largest on
record at U.S. Geological Survey streamfiow-
gaging stations on the Middle Raccoon River
tributary at Carroll, Middle Raccoon River near
Bayard, Middle Raccoon River at Panora, and
Walnut Creek at Des Moines. The 1990 flood
discharge is the largest on record at U.S.
Geological Survey crest-stage gaging stations on
Hardin Creek near Farlin and on East Fork Hardin
Creek near Churdan. The flood history given in this
repont describes rainfall conditions for floods that
occurred during 1986 and 1990. Discharge for the
1990 flood on East Fork Hardin Creek near
Churdan was 1.01 times larger than the 100-year
recurrence-interval discharge.

INTRODUCTION

Evaluation of flood hazards and the
planning, design, and operation of various
structures on flood plains require information
about floods. Flood reports supply specific
information for selected floods and are used by
planners and engineers to evaluate the
magnitude and frequency of floods in a river
basin.

Purpose and Scope

This report primarily provides information
on flood stages and discharges, flood magnitude
and frequency, and bench-mark and reference-
point data for the 1986 and 1990 floods that
occurred in the Raccoon River basin. It also
presents water-surface-elevation profiles for
the 1973, 1979, and 1986 floods. The 1973
profile is for 3 mi on Walnut Creek. The 1979
profiles are for 29 mi on the Raccoon River, 25

mi on the South Raccoon River, and 48 mi on
the Middle Raccoon River. The 1986 profiles are
for 29 mi on the Raccoon River, 20 mi on the
South Raccoon River, 48 mi on the Middle
Raccoon River, 14 mi on Walnut Creek, 9 mi on
Mosquito Creek, and 3 mi on Willow Creek. The
flood history describes rainfall conditions for
floods that occurred during 1986 and 1990.

A report by Heinitz (1980), "Floods in the
Raccoon River Basin, Iowa," provides informa-
tion on flooding that occurred in the basin prior
to and during 1979. Some of the information
presented in the 1980 report is also included in
this report for comparison.

Acknowledgments

This report is prepared in cooperation with
the Highway Research Advisory Board,
Highway Division, Iowa Department of
Transportation. Various Federal, State, and
local agencies cooperated in the collection of
streamflow data wused 1in this report,
acknowledgment of which is contained in the

annual water-data reports of the U.S.
Geological Survey (USGS).
STUDY AREA

The Raccoon River basin is located in
west-central Iowa, and the Raccoon River flows
into the Des Moines River within the city of Des
Moines (figs. 1 and 2). The basin is located
entirely within Iowa, drains 3,629 mi2, and
includes parts of 17 counties. Three major
rivers in the basin, the North, Middle, and the
South Raccoon Rivers, flow generally northwest
to southeast and converge west of the city of
Van Meter to form the Raccoon River.

The Middle Raccoon River marks the
southernmost advance of the Wisconsin glacier
during the last period of glaciation in Iowa,
which ended about 14,000 years ago (Ruhe,
1969). North of the Middle Raccoon River, the
larger part of the Raccoon River basin has an
immature topography with an ill-defined

STUDY AREA 1
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drainage system. The level terrain is
characterized by ponds and marshes without
drainage outlets, and the small streams are
shallow and sluggish. In the smaller part of the
basin south of the Middle Raccoon River, the
topography is well-developed, the streams are
much more graded, and the uplands are
well-drained (Lara, 1987). In the basin, land is
used primarily for agriculture.

Mean annual precipitation (1951-80) for
the Raccoon River basin varies from 29.1 in. in
the upper part of the basin to 30.8 in. in the
lower part (Harry Hillaker, State Climatologist,
oral commun., July 1991). Records of the USGS
show that the mean annual runoff in the basin
varies from 5.6 in. at the USGS streamflow-
gaging station on the Raccoon River at Van
Meter to 10.5 in. at the USGS streamflow-
gaging station on Walnut Creek at Des Moines.

HYDROLOGIC DATA

Gaging-station records are the primary
source of data for analyzing and understanding
the flood hydrology of a river basin. Flood
information is obtained from complete-record
gaging stations which provide a continuous
chronology of streamflow, and from partial-
record, crest-stage gaging stations, which
provide a chronology of annual peak flows. The
location of the active and discontinued USGS
gaging stations used in this report is shown in
figure 1. Specific location, annual peak stages
and discharges, and other information
pertaining to these gaging stations in the
Raccoon River basin are given in Appendix 1.
Supplemental flood information also is obtained
from indirect-discharge measurement sites,
which provide streamflow data at sites where
gaged data are not available. The location of
the indirect-discharge measurement sites used
in this report is shown in figure 2. Specific
location for these sites and flood-peak
discharges computed from indirect-streamflow
measurements are given in table 1. Discharge
records for these gaging stations and
indirect-discharge measurement sites are
published in the annual water-data reports of
the USGS (U.S Geological Survey 1907-60,
1961-90).

The computation of discharge records at a
gaging station is dependent upon the develop-

ment of a relation between water-surface
elevations (stages) and the corresponding flow
rates (discharges). The high-water part of the
stage-discharge relation, or rating curve as it is
sometimes called, generally remains stable if
the channel downstream from the gaging
station remains unchanged. Changes in the
stage-discharge relation occur from time to
time, either gradually or abruptly, due to
changes in the river channel that result from
scour, deposition, or the growth of vegetation
(Rantz and others, 1982, p. 328-360).

FLOOD HISTORY

For a more complete representation of the
1979 and prior floods in the Raccoon Basin, the
reader is referred to the report, "Floods in the
Raccoon River Basin, Iowa," (Heinitz, 1980). A
report by Carpenter and Appel (1966) presents
water-surface profiles and rating curves for a
4-mi reach of the Raccoon River upstream from
the mouth. The purpose of the 1966 study was
to show the effect on water-surface profiles of
raising the Fleur Drive roadway in Des Moines.

The location of active and discontinued
USGS streamflow-gaging stations used in this
report are shown in figure 1. Continuous
records of streamflow have been collected since
1915 at the USGS streamflow-gaging station on
the Raccoon River at Van Meter (station
number 05484500). Selected discharges and
recurrence intervals for each of the major floods
described in this section and maximum knewn
flood-peak discharges for each gaging station
are listed in table 2. Known flood peaks at
indirect-discharge measurement sites are listed
in table 1, and the location of these sites is
shown in figure 2. Graphs of the annual peak
discharges are shown in figures 3-16. The
graphs illustrate that the 1986 and 1990 flood
peaks are among the largest on record for these
gaging stations.

Flood of May 10, 1986

During the evening of May 9, 1986, severe
thunderstorms, intense rainfall, and flash
flooding were reported in parts of Polk and
Dallas Counties. The most intense local storm
of the month occurred on this evening when
6.09 in. of rain fell in about 2 1/2 hours at
Waukee in the headwaters of the Walnut Creek
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Table 1. Flood-peak discharges at miscellaneous, indirect-discharge measurement sites in the

Raccoon River basin

[mi2, square mile; ft3/s, cubic foot per second; (ft3/s)/mi2, cubic foot per second per square mile]

Site
number
(fig. 2)

Stream

Drainage
area
(mi%)

Location Date

Dis-
charge
#3/s)

Unit
runoff

[(®3/sYmiZ]

1 Mosquito Creek
near Bagley

2 Willow Creek
at Bayard

3 Walnut Creek tributary

near Grimes

4 Walnut Creek
near Urbandale

5 Little Walnut Creek
near Urbandale

&t 41°51'156", long 94°24°21", 332
in SE1/4 sec. 1, T. 81N, R. 31W,,
Guthrie County, at bridge on

county road, about 1 mi northeast

of Bagley.

06-29-86

Lat 41°50°33", long 94°33°40",

in NE1/4 sec. 10, T. 81N., R. 32W.,
Guthrie County, at bridge on
county road N70, about 0.25 mi
south of Bayard.

1002 06-29-86

Lat 41°39°41", long 93°51'09",

in SW1/4 sec.11, T. 79N, R. 26W.,
Dallas County, at culvert on
county road, about 3 mi
southwest of Grimes.

12.2 05-10-86

Lat 41°38'38", long 93°49'28", 30.0 05-10-86
in NW1/4 sec. 24, T. 79N, R. 26W.,

Dallas County, at bridge on

Meredith Road extended, about

4 mi west of Urbandale.

Lat 41°38'00", long 93°50'00",
in SW1/4 sec. 24, T. 79N, R. 26W.,

118 05-10-86

7,880

6,200

3,770

7,840

5,840

239

62

309

261

495

Dallas County, at bridge
on county road, about 5 mi

west of Urbandale.

aApproximate.

basin (National Oceanic and Atmospheric
Administration, 1986). The storm was reported
to be very intense and slow moving. As a result,
the USGS streamflow-gaging station on Walnut
Creek at Des Moines recorded the largest peak
on record at that site on May 10, 1986. This
flood had an approximate recurrence interval of
35 years (table 2).

Peak discharges were obtained by indirect
methods at three locations in the basin for this
storm (table 1). The three sites are located in
the upper part of the Walnut Creek basin (fig.
2). The discharges and unit runoffs listed in
tablel indicate the magnitude of the storm. The
relation between these discharges and the
100-year flood-discharge curves for specific

drainage areas in hydrologic regions 3 and 4 is
illustrated in figure 17.

Flood of June 29-July 1, 1986

Reported rainfall amounts of 8 to 12 in.
occurred in central and north-central Iowa
during June 28-30, 1986, primarily in the
headwaters of the Middle Raccoon River basin
(National Oceanic and Atmospheric
Administration, 1986). As a result, record flood
peaks were recorded at the USGS gaging
stations on the Middle Raccoon River tributary
at Carroll and along the main stem of the
Middle Raccoon River at Bayard and Panora.
The record discharge at Carroll had a 73-year
recurrence interval (table 2).

FLOOD HISTORY §
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05482135 North Raccoon River near Newell
Drainage area, 233 square miles
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Figure 3. Annual peak discharges for period of record for North Raccoon River near Newell gaging station.
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05482170 Big Cedar Creek near Varina

Drainage Area, 80.0 square miles
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Figure 4. Annual peak discharges for period of record for Big Cedar Creek near Varina gaging station.
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05482300 North Raccoon River near Sac City
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Figure 5. Annual peak discharges for period of record for North Racoon River near Sac City gaging station.
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05482500 North Raccoon River near Jefferson
Drainage area, 1,619 square miles
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Annual peak discharges for period of record for North Raccoon River near Jefferson gaging
station.
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05482600 Hardin Creek at Farnhamville

Drainage area, 43.7 square miles  Note: Peak did not reach bottom of gage during
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Figure 7. Annual peak discharges for period of record for Hardin Creek at Farnhamville crest-gage station.
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Figure 8. Annual peak discharges for period of record for Happy Run at Churdan crest-gage station.
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Note: Peak did not reach bottom of gage during 1956, 1958,

1968, 1970, 1975-77, 1980-81, 1985, and 1988-89.
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Figure 9. Annual peak discharges for period of record for Hardin Creek near Farlin crest-gage station.
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Figure 10. Annual peak discharges for period of record for East Fork Hardin Creek near Churdan gaging

station.
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05483349 Middle Raccoon River tributary at Carroll

Drainage area, 6.58 square miles
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Figure 11. Annual peak discharges for period of record for Middle Raccoon River tributary at Carroll
crest-gage station.
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Figure 12. Annual peak discharges for period of record for Middie Raccoon River near Bayard gaging
station.
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05483600 Middle Raccoon River at Panora
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Figure 13. Annual peak discharges for period of record for Middle Raccoon River at Panora gaging station.
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Figure 14. Annual peak discharges for period of record for South Raccoon River at Redfield gaging station.
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Figure 15. Annual peak discharges for period of record for Raccoon River at Van Meter gaging station.
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Figure 16. Annual peak discharges for period of record for Walnut Creek at Des Moines gaging station.
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Flood of June 16-17, 1990

Statewide, antecedent wet conditions and
intense thunderstorms that began on June 13,
1990, contributed to major floods across the
southern two-thirds of the State. Widespread
rains over the entire Raccoon River basin
caused significant peak discharges at several
USGS gaging stations. The flood peak on East
Fork Hardin Creek near Churdan was 1.01
times greater than the 100-year recurrence
interval and is the largest on record for that
station (table 2).

FLOOD FREQUENCY AND
MAGNITUDE

A flood of a magnitude that is expected to be
equalled or exceeded once, on the average,
during any 100-year period (recurrence
interval) commonly has been used as a
standard against which flood peaks are
measured. This flood, commonly termed the
100-year flood, has a 1-percent chance of being
equalled or exceeded during any year. The
recurrence interval represents the long-term
. average period between floods of a specific
magnitude. Therefore, 100-year floods could
occur in less than 100 years or even within the
same year.

The method for determining flood-flow
frequency discharges is outlined by the U.S.
Water Resources Council (Interagency Advisory
Committee on Water Data, 1981, p. 1-28). The
Water Resources Council recommends using
the Pearson type-III distribution with log
transformation of the data as a base method for
determining flood-flow frequency discharges. In
this report, this method for determining
flood-flow frequency discharges is referred to as
"Bulletin 17B."

Recurrence intervals for selected flood
peaks and discharges for specific peak
frequencies are statistics that can change when
re-calculated as more data become available. As
more data are collected and used in the
computations, the resulting statistics become
more reliable. USGS streamflow-gaging
stations are the primary source of the
streamflow data used in the computations.

Another method for determining flood-flow
frequency discharges at sites in Iowa, including
those not gaged, is described by Lara (1987, p.
2-19). Lara used the physiographic
characteristics of Iowa as a guide in defining
the boundaries of five hydrologic regions.
Regional equations were developed by using the
annual flood-peak discharges for all gaged
stations in a hydrological, homogeneous area,
thereby reducing potential errors associated
with nonrepresentative, short-term stations.
For this reason, regional analysis also may
produce improved estimates of the flood
characteristics at gaged sites. Lara (1987) also
used the Pearson type-III distribution with log
transformation as the base method for
developing the regional equations.

The relation of maximum discharges and
regional, 100-year flood discharges with
drainage area for active and discontinued
gaging stations and for indirect-discharge
measurement sites in the Raccoon River basin
are shown in figure 17. The curves shown in
figure 17 represent the 100-year, flood-
frequency equations developed by Lara for the
two hydrologic regions delineated in figure 2.
The maximum discharges shown in figure 17
represent the floods discussed in the "Flood
History" section in addition to other floods
listed in tables 1 and 2.

The flood-peak discharges computed using
the Bulletin 17B method and the regional
method (Lara, 1987) for selected recurrence
intervals for the gaging stations in the Raccoon
River basin are listed in table 3. All discharges
use data that were collected through the 1990
water year.

The Raccoon River basin has parts of its
drainage area in two of the hydrologic regions
defined by Lara (1987); approximately 18
percent of the drainage area is in region 3, and
82 percent is in region 4 (fig. 2). Therefore,
regional flood-frequency estimates for intra-
basin sites in the Raccoon River basin may use
more than one regional, flood-frequency
equation. For stations listed in table 3 with
basins situated in more than one hydrologic
region, weighted averages were used based on
drainage-area ratios to compute the regional
flood-peak discharges.
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Table 3. Discharge and frequency of flood-peak discharges for active and discontinued
streamflow-gaging stations in the Raccoon River basin

[17B, Bulletin 17B (Interagency Advisory Committee onWater Data, 1981); --, insufficient record to
compute flood frequency using Bulletin 17B; Lara, flood-frequency equations for hydrologic regions 3
and 4 (Lara, 1987, p.28). For stations with basins situated in more than one hydrologic region,
weighted averages were used based on drainage-area ratios]

Discharge, in cubic feet per second,

Station for indicated recurrence interval, in years

number

(fig. 1) Station name Method 2 5 10 25 50 100

05482135 North Raccoon River 17B - - - - - -

near Newell Lara 2,060 3,390 4,450 5,900 6,570 7,850

05482170 Big Cedar Creek 17B 640 1,260 1,720 2,330 2,780 3,240

near Varina Lara 905 1,570 2,110 2,850 3,250 3,920

05482300 North Raccoon River 17B 3,620 7,370 10,200 13,900 16,700 19,500

near Sac City Lara 4,810 7,490 9,610 12,500 13,600 16,000

05482500 North Raccoon River 17B 6,770 12,400 16,400 21,500 25,300 29,000

near Jefferson Lara 9,170 13,700 17,300 22,100 23,600 27,700

05482600 Hardin Creek 17B 503 992 1,380 1,910 2,340 2,780

at Farnhamville Lara 568 1,020 1,380 1,890 2,180 2,640

05482800 Happy Run 17B - - - - - -

at Churdan Lara 147 288 405 575 685 847

05482900 Hardin Creek 217B 648 1,230 1,690 2,330 2,840 3,370

near Farlin Lara 1,080 1,860 2,480 3,340 3,790 4,560

05482950 East Fork Hardin 17B - - - -- - -

Creek near Paton Lara 147 288 404 574 685 846

05483000 East Fork Hardin 17B 227 362 455 572 658 744

Creek near Churdan Lara 358 660 907 1,260 1,470 1,790

05483318 Brushy Fork Creek 17B - -- - - - -

near Templeton Lara 1,370 2,500 3,340 4,500 5,430 6,400

05483349 Middle Raccoon River 17B 487 1,040 1,530 2,290 2,960 3,720

tributary at Carroll Lara 415 805 1,120 1,560 1,920 2,310

05483450 Middle Raccoon River 17B 3,760 7,240 10,000 13,900 17,100 20,500

near Bayard Lara 3,550 5,860 7,560 9,870 11,200 13,100

05483600 Middle Raccoon River® 17B 5,000 8,220 10,600 13,700 16,100 18,600

at Panora Lara 3,960 6,480 8,340 10,900 12,300 14,400

05484000 South Raccoon River 17B 10,400 16,400 20,400 25,400 29,000 32,500

at Redfield Lara 7,860 12,700 16,000 20,400 23,200 26,800

05484500 Raccoon River 17B 14,400 23,400 29,700 37,700 43,700 49,700

at Van Meter Lara 17,100 25,200 31,200 39,000 42,000 48,500
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Table 8. Discharge and frequency of flood-peak discharges for active and discontinued
streamflow-gaging stations in the Raccoon River basin--Continued

Discharge, in cubic feet per second,

Station for indicated recurrence interval, in years
number
(fig. 1) Station name Method 2 5 10 25 50 100
05484800 Walnut Creek 17B 2,270 4,890 7,250 11,000 14,300 18,100
at Des Moines Lara 890 1,550 2,080 2,820 3,200 3,870

2 Flood frequency computed with 60 percent of annual peak discharges above base. Bulletin 17B (Interagency
Advisory Committee on Water Data, 1981) recommends the use of 75 percent of annual peak discharges above

base.

b Flow regulated by dam on Lake Panorama since August 1970. A comparison of flood-frequency analyses for
both the unregulated and regulated periods of record indicates that the dam does not appear to affect annual
peak floods significantly. This flood frequency was computed using a combined unregulated and regulated
period of record, 1953 and 1958-90, as recommended computation for calculation of recurrence intervals.

The relation of 100-year flood discharges
computed using Bulletin 17B and hydrologic
regions 3 and 4, with drainage area for the
majority of active and  discontinued
streamflow-gaging stations in the Raccoon
River basin is shown in figure 18. Data in table
3 can be used to plot comparisons of the
regional 2-, 5-, 10-, 25-, and 50-year flood
discharges to those defined using the Bulletin
17B method, as was done for the 100-year
discharges shown in figure 18.

Several Bulletin 17B estimates of 100-year
discharges plot significantly above or below the
hydrologic region 3 and 4 regression-equation
curves for 100-year discharges in figure 18.
These variations can be attributed to
differences in individual basin topographic
features, flood attenuation, length of record
used to compute Bulletin 17B recurrence-
interval discharges, and other differences.

FLOOD PROFILES

Water-surface-elevation profiles for the
1979 and 1986 floods on the Raccoon, Middle
Raccoon, and South Raccoon Rivers are shown
in figures 19-26, 27-32, and 33-45, respectively
(Appendix 2). Elevation profiles for the 1973
and 1986 floods on Walnut Creek are shown in
figures 46-49 (Appendix 2). The elevation
profile for the 1986 flood on Mosquito Creek is
shown in figures 50-52 (Appendix 2). The
elevation profile for the 1986 flood on Willow

Creek is shown in figure 53 (Appendix 2). The
profiles were defined by data obtained by the
USGS. Flood marks located both downstream
and upstream from bridges were identified
within a few days of passage of the flood peaks
and were referenced to a common datum by
leveling (table 4). Profiles between the bridges
are straight-line interpolations, which only
provide an approximation of water-surface
elevations.

An August 7, 1979, low-water profile also is
shown in figures 19-45 (Appendix 2) to indicate
the approximate range of stage that can occur
within the profiled reaches. In figures 46-49
(Appendix 2), the approximate channel bed that
is plotted on the Walnut Creek profiles was
determined from a USGS 7 1/2-minute quad-
rangle map (Grimes). It approximates the
elevation of the topographic contour crossing
the stream and shows the approximate depth of
flow along the channel.

Bridge-deck and low-bridge-chord eleva-
tions are shown in figures 46-49 (Appendix 2) to
indicate the relation between the elevation of
the bridges and the elevations of the profiled
floods and the low-water profiles. For sloping
bridges, the profiled bridge-deck and low-
bridge-chord elevations represent the lower
ends of the bridges.

In order to reference all the points along the
profiles to a common datum, extensive leveling
work was performed. At least one bench mark
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Table 4. Selected low-water and flood-peak elevations for river profiles in the Raccoon River basin

[--, no data]
Flood-peak elevation® (feet)
Low-water  March 1979 June 29-July 1, 1986
Location number elevation
(township River (feet) Down- Up- Down- Up-
Stream range-section) mile?  Aug. 7, 1979 stream  stream stream stream
Raccoon River Mouth 201.50 Confluence of Raccoon and Des Moines Rivers
7824 - 10NW 201.59 779.25 788.94 - - 792.05
7824 - 09NE 201.94 779.34 790.40 -- 793.42 -
7824 - 09SW 202.60 780.31 -- - - -
7824 - 08NE 204.12 78247 - - 800.08°¢ -
207.17 Mouth of Walnut Creek
7825 - 14NE 210.13 796.78 811.23 - 812.58 --
7825 - 30SE 215.44 810.88 825.38 - 826.74 --
7826 - 30SE 225.66 835.60 849.88 - 851.48 851.52
7827 - 22SW 230.47 845.33 861.55 - 863.85 -
231.60 Confluence of North and South Raccoon Rivers
South Raccoon River Mouth 231.60 Confluence of North and South Raccoon Rivers

7827 - 21SW 231.83 846.30 - 864.20 - --
7827 - 21SW 232.11 - - - 867.09 867.83

7827 - 20NW 233.07 851.86  868.74  869.86 - --
7827 - 18NW 235.07 858.35  874.67 875.25 876.94 877.90

7828 - 16NE 239.17 871.64 889.07 890.18 890.49 891.51
7829 - 02NE 245.66 - 908.97 908.94 911.12 911.12
7829 - 03SW 248.03 899.82 919.18 919.18 921.58 921.58
7829 - 09NE 248.96 903.11 921.53 922.26 923.65 924.36
249.00 Mouth of Middle Raccoon River
7829 - 07SE 251.80 918.16 933.30 934.23 -- 933.12
7830 - 12SE 252.78 922.95 938.28 939.46 . -
7830 - 10SE 256.90 938.26 954.09 954.98 - --
Middle Raccoon River Mouth 249.00 Confluence of Middle and South Raccoon Rivers
249.00 903.11 - 922.26 - 924.36
7829 - 04NW 250.54 909.79 924.28 925.08 928.40 929.10
Redfield Dam 250.58 918.25 - 925.93 - --
251.90 Mouth of Mosquito Creek
7929 - 34SW 251.90 919.27 931.64 -- 935.97 -
7929 - 30SE 256.44 943.67 954.28 954.28 955.51 957.61
7930 - 25SE 258.00 953.18 962.55 962.69 965.26 965.77
7930 - 15SE 261.87 969.33 983.15 983.51 986.01 986.68

7930 - 0ONW 265.04 980.49 993.63  993.68 996.91 997.78
7930 - 05NW 267.20 989.37 1,004.18 1,00427  1,006.30  1,007.06
267.20 995.614 - - - -

7930 - 06NE 268.30 995.69 1,009.27 - 1,011.10 -
Lake Panorama  268.80 995.69 - - -- --
268.80 1,045.51¢ - 1,047.00 -- 1,050.10
8031 - 09SE 275.60 1,045.64 1,048.80 - - --
8131 - 32SW 279.24  1,04804 1,060.81 1,061.37  1,064.40  1,064.94
285.28 Mouth of Willow Creek
8132 - 27NE 286.26 1,072.78 1,085.10 1,085.50 1,086.18 1,086.58
8132 - 27SW 286.98 1,076.37 1,088.25 -- - --
8132 - 20NW 289.53 1,087.28 1,098.16 1,098.43 1,098.38 -
Riffle 292.55 1,100.00 -- - - --
8133 - 24NW 293.04 1,105.02 - 1,114.65 1,114.12 1,114.12
8133 - 11NW 296.17 1,111.43 -- -- -- --
8133 - 02NW 297.26  1,11518 1,128.11 1,128.51  1,129.83  1,130.32
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Table 4. Selected low-water and flood-peak elevations for river profiles in the Raccoon River
basin--Continued

Approximate July 1, 1973

Flood-peak elevation? (feet)

May 10, 1986

Location number contour
(township River  elevation®® Down- Up- Down- Up-
Stream range-section) mile® (feet) stream  stream stream stream
Walnut Creek Mouth 0.00 Confluence of Walnut Creek and Raccoon River
7825 - 11SE 1.36 800 810.74 811.35 - -
7825 - 11NE 2.02 -- 816.98 - 816.64 818.57
7825 - 02SE 2.35 - 818.76 819.24 819.14 820.24
7825 - 02NE 3.08 - 823.34 823.59 825.36 825.96
3.20 810 - -- -- -
7825 - 03NE 3.62 -- 826.38 827.28 827.74 828.72
3.65 Mouth of North Walnut Creek
4.28 820 - -- -- -
7825 - 35SW 4.68 -- 836.65 837.42 835.74 836.54
92nd Street 5.75 - - - 845.67 -
6.34 830 - - - -
7925 - 34NW 6.60 - - - 852.50 852.59
7.06 840 - -- -- -
8.05 850 - -- -- -
7925 - 33NW 8.10 -- - - 861.75 863.78
7925 - 32NE 8.23 -- - - 864.78 864.96
9.40 860 - . -- -
7925 - 31INE 9.84 -- - - 877.28 878.68
11.53 870 - - - -
7926 - 25NE 12.18 880 - - 892.89 892.89
12.60 Mouth of Little Walnut Creek
13.60 890 -- - - -
7926 - 24NW 14.00 -- -- - 903.70 906.50
7926 - 13NW 15.24 - - - 912.61 913.26
15.40 900 -- - - --
7926 - 14NE 16.00 -- -- - - 917.16
16.65 910 - -- -- -
June 29-July 1, 1986
Mosquito Creek Mouth 0.00  Confluence of Mosquito Creek and Middle Raccoon River
7929 - 34SE 0.03 - - - 935.97 936.19
7929 - 22SE 1.84 -- -- - - --
7929 - 15SE 3.05 - - -- 950.29 950.66
7929 - 15NW 4.40 -- -- - -- --
7929 - 08SE 6.35 - - -- - -
7929 - 08NE 6.95 - -- - -- -
7929 - 08NW 7.20 - - - -- -
7929 - 06NE 8.87 - - -- 985.51 986.18
Willow Creek Mouth 0.00 Confluence of Willow Creek and Middle Raccoon River
8132 - 23NW 1.25 - - - 1,086.72  1,086.97
8132 - 10NE 3.40 - - - 1,089.06 1,089.87

8 Upstream from mouth of Des Moines River, Walnut Creek, Mosquito Creek, or Willow Creek.
b Measured from sea level datum, downstream and upstream of bridges.

¢ Upstream of dam.
d Upstream of gage.

€ From U.S. Geological Survey 7.5-minute topographic quadrangle (Grimes).
fNo bridge at this location.
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and one reference point were established at
each bridge in the profiled reaches. Bench-mark
and reference-point descriptions and elevations
are listed in Appendix 3.

River miles, determined from the best
available USGS maps, are referenced to the
mouth of the Des Moines River for the Raccoon,
South Raccoon, and Middle Raccoon Rivers, and
to the mouth of each creek for Walnut,
Mosquito, and Willow Creeks. Bridges, and a
few other points, are designated by an index
number that helps to identify their location. For
example, 7824-10NW refers to a location in
township 78 north, range 24 west, northwest
1/4 section 10.

DISCUSSION

The user of this report is cautioned that the
stage-discharge data presented herein are
representative of the physical conditions of the
basin at the time of the floods shown. Changes
in the basin can alter the flood magnitude for a
given frequency. Examples of these basin
changes include, but are not limited to,
extensive urbanization, implementation of
agricultural conservation practices, installation
of drainage systems, and construction of
reservoirs. Changes in the channel conditions
immediately downstream from a site can
substantially affect the stage-discharge
relation. Examples of such changes include the
construction of dams, bridges, or levees;
changes in the flood-plain vegetative cover;
straightening of the channel; and natural scour
and fill. Temporary changes can be caused by
ice and debris jams that produce backwater
conditions and may cause the water-surface
elevations to plot higher than the normal
profile.
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Appendix 1

PEAK STAGES AND DISCHARGES FOR GAGING STATIONS IN THE RACCOON RIVER
BASIN, WEST-CENTRAL IOWA

The peak-stage and discharge data for this report were compiled through September 30,
1990, for the 16 active and discontinued streamflow-gaging stations located in the Raccoon River
basin. The floods, designated by calendar date, are in chronological order and grouped by water year
(October 1 - September 30). In general, independent flood peaks above a pre-selected base (partial-
duration series) are listed for the continuous-record gaging stations. The magnitude of the selected
base discharge, given in the "Remarks" section of the headnote, was determined so that it would be
equaled or exceeded on the average of about three times per year. Two flood peaks are considered
independent if a plot of the recorded stages indicates a well-defined trough between the peaks and if
the instantaneous discharge of the trough is 25 percent or more below that of the lower peak
(Novak, 1985, p. 93). Only the annual flood peaks are listed for the crest-stage gaging stations.

The gaging-station records are arranged in downstream order as explained in the annual
streamflow reports of the U.S. Geological Survey (see "Selected References”). Each gaging station is
identified by a permanent number that is also used in figure 1 and in tables 2 and 3 of this report.
The datum of the gage, when given, is sea level. Flood stage, as determined by the National Weather
Service, is the stage at which overflow of the natural banks of the stream begins to cause damage in
the reach in which the elevation is measured.

The following notations are used in the gaging-station records:

1. A dashed line in the "water year"column denotes a break or gap in the record of peaks.

2. A dashed line beginning at the "date"” column and continuing through the "discharge"
column indicates a change in site and datum.

3. A dashed line in the "date" and "discharge"columns indicates a change in site without a
change in datum.

4. A dashed line in the "gage height" column denotes a change in datum only.
5. ft3/s, cubic feet per second.

The remainder of the information given is self-explanatory.
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05482135 North Raccoon River near Newell, Iowa
Location.--Lat 42°36’16", long 95°02’42" in NE1/4 NW1/4sec. 24, T.90 N., R.36 W., Buena Vista
County, hydrologic unit 07100005, on left bank 40 ft downstream from bridge on State

Highway 7, 0.8 mi upstream from Outlet Creek, 2.2 mi west of Newell, and at mile 398.6
upstream from mouth of Des Moines River.

Drainage area.--233 miZ.

Gage.--Water-stage recorder. Datum is 1,235.50 ft above sea level.
Stage-discharge relation.--Defined by current-meter measurements.
Remarks.--Base for partial-duration series, 750 ft¥/s.

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft%s)
1983 Oct. 2, 1982 (L) 1,200

Oct.9, 1982 (L) 1,300
Feb. 22, 1983 14.51 811
Mar. 7, 1983 15.40 1,740
Mar. 17, 1983 13.52 947
Apr. 2, 1983 14.76 1,400
Apr. 13, 1983 14.72 1,380
May 3, 1983 13.95 1,080
June 14, 1983 13.59 967
June 21, 1983 16.30 2,450
June 30, 1983 16.17 2,320
1984 Feb. 17, 1984 (b) 1,020°
Apr. 9, 1984 14.20 1,170
Apr. 13, 1984 14.49 1,290
Apr. 23, 1984 13.91 1,070
May 28, 1984 13.36 906
June 2, 1984 14.83 1,440
June 6, 1984 (L) 1,800
June 12, 1984 (L) 2,400
June 17, 1984 16.73 2,850
1985 Dec. 29, 1984 12.94P k)
May 15, 1985 12.87 776
1986 Mar. 20, 1986 14.76 1,410
Apr. 5, 1986 13.86 1,060
Apr. 28, 1986 15.45 1,780
May 13, 1986 15.61 1,880
June 5, 1986 13.00 805
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05482135 North Raccoon River near Newell, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft3/s)
1987 Oct. 12, 1986 14.22 1,190
July 12, 1987 14.13 1,160
July 22, 1987 13.49 974
Sept.17, 1987 14.81 1,440
1988 Aug. 22, 1988 12.20 649
1989 Mar. 10, 1989 13.90° &)
May 24, 1989 11.50 504
1990 June 2, 1990 13.31 917
June 13, 1990 14,22 1,130
June 17, 1990 16.33 2,380
b Affected by ice.
¢ Approximate.

k Discharge not determined.

L Gage height not determined.
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05482170 Big Cedar Creek near Varina, Iowa

Location.--Lat 42°41’16", long 94°47'52", in NE1/4 NE1/4 sec. 24, T.91 N., R34 W., Pocahontas
County, hydrologic unit 07100006, on left bank 2 ft downstream from bridge on county
highway N33, 2.0 mi downstream from drainage ditch 21, 3.5 mi upstream from drainage
ditch 74, and 5.5 mi northeast of Varina.

Drainage area.--80.0 miZ.

Gage.--Water-stage recorder. Datum is 1,225.12 ft above sea level.

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

Remarks.--Base for partial-duration series, 400 ft%/s.

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft/s)
1960 Mar. 27, 1960 13.13° k)

Mar. 27, 1960 11.42 1,020
June 16, 1960 8.27 466
1961 Mar. 2, 1961 (b) 400°
Mar. 25, 1961 11.882 1,460
1962 Mar. 29, 1962 14.49° k)
Mar. 31, 1962 (b) 1,000°
July 2, 1962 8.91 665
July 4, 1962 10.15 960
July 28, 1962 7.89 452
Aug. 31, 1962 13.68 2,080
1963 Mar. 15, 1963 7.51P (k)
June 2, 1963 6.57 333
1964 May 6, 1964 6.23 291
1965 Apr. 6, 1965 15.05P k)
Apr. 8, 1965 10.17 1,060
June 6, 1965 7.00 404
1966 Oct. 1, 1965 6.310 257
Mar. 31, 1966 5.84 237
1967 June 10, 1967 7.82 548
June 15, 1967 9.28 852
1968 July 19, 1968 3.99 45
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05482170 Big Cedar Creek near Varina, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft3/s)
1969 Mar. 24, 1969 10.44b 700°
Apr. 4, 1969 8.89 744
June 23, 1969 8.04 506
June 25, 1969 10.76 992
June 29, 1969 7.37 412
July 27, 1969 10.49 938
1970 May 13, 1970 8.02 554
1971 Feb. 19, 1971 11.18P 800°
Mar. 13, 1971 (b) 880°
Mar. 28, 1971 8.25 595
June 7, 1971 10.66 1,010
1972 Aug. 6, 1972 7.37 400
1973 Mar. 11, 1973 7.43 485
Mar. 14, 1973 7.25 459
Apr. 16, 1973 6.84 404
May 28, 1973 7.78 530
Aug. 23, 1973 9.82 904
Sept. 26, 1973 9.25 850
1974 Oct. 11, 1973 7.75 573
Nov. 21, 1973 8.11 642
1975 Apr. 9, 1975 (L) 800°
Apr. 12, 1975 (L) 600°
Apr. 28, 1975 10.88 1,250
May 11, 1975 6.78 413
June 18, 1975 7.04 452
1976 June 29, 1976 4.1 157
1977 Mar. 9, 1977 3.91b 64¢
1978 July 6, 1978 10.39 818
Sept.14, 1978 10.02 788
1979 Mar. 24, 1979 16.29° 2,050°
June 27, 1979 8.06 509
July 30, 1979 8.49 573
Aug. 20, 1979 7.46 424
Aug. 21, 1979 12.29 1,220
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05482170 Big Cedar Creek near Varina, Jowa--Continued

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft%/s)
1980 Mar. 15, 1980 8.44b k)

Apr. 3, 1980 6.59 385
1981 June 13, 1981 6.87 372
1982 July 6, 1982 7.48 459
July 10, 1982 7.71 488
1983 Oct. 1, 1982 8.15 551
Oct. 9, 1982 7.97 533
Dec. 25, 1982 7.02 449
Dec. 29, 1982 7.14 468
Feb. 23, 1983 7.54 535
Feb. 27, 1983 7.05 454
Mar. 6, 1983 9.53 937
Mar. 16, 1983 6.72 404
Apr. 1, 1983 7.91 603
1983 Apr. 13, 1983 8.29 678
Apr. 16, 1983 7.47 523
May 3, 1983 6.91 432
June 20, 1983 11.03 1,180
June 30, 1983 9.52 868
1984 Feb. 16, 1984 (b) 750°
Feb. 23, 1984 (b) 860°
Apr. 9, 1984 7.27 457
Apr. 23, 1984 7.37 472
May 1, 1984 9.29 834
June 7, 1984 9.32 841
June 13, 1984 9.62 910
June 16, 1984 12.77 1,710
June 23, 1984 8.15 610
1985 Dec. 28, 1984 7.24° k)
May 24, 1985 5.90 302
1986 Mar. 3, 1986 (b) 550¢
Mar. 18, 1986 10.05 1,010
Apr. 5, 1986 8.21 659
Apr. 28, 1986 7.68 533
May 11, 1986 7.07 456
May 13, 1986 11.80 1,430
Aug. 13, 1986 7.13 467
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05482170 Big Cedar Creek near Varina, Iowa--Continued

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft3/s)
1987 Oct. 12, 1986 8.09 632

May 26, 1987 7.40 528
1988 Mar. 1, 1988 5.78b k)
Aug. 22, 1988 5.74 316
1989 Mar. 10, 1989 6.83b (k)
May 24, 1989 4.40 168
1990 June 3, 1990 7.07 482
June 17, 1990 11.50 1,410
June 19, 1990 12.09 1,580
Aug. 25, 1990 7.47 538

2 From high-water mark.

b Affected by ice.

¢ Approximate.

h Stage decreasing.
Discharge not determined.

& Gage height not determined.
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05482300 North Raccoon River near Sac City, Iowa
Location.--Lat 42°21’16", long 94°59’26", in NW1/4 NW1/4 sec. 13, T.87N.,R.36 W., Sac County,
hydrologic unit 07100006, on right bank 5 ft downstream from bridge on county highway, 2.1
mi upstreamfrom Indian Creek, 0.3 mi upstream from drainage ditch 73, 4.6 mi south of Sac
City, and at mile 367.6 upstream from mouth of Des Moines River.
Drainage area.--700 miZ,

Gage.--Water-stage recorder. Datum is 1,146.03 ft above sea level (levels by Iowa Natural Resources
Council).

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

Remarks.--Base for partial-duration series, 2,000 ft3/s.

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft3/s)
1954 June 21, 1954 15.61% 7,000
1958 June 4, 1958 13.44 4,5608
1959 May 31, 1959 14.51 5,200
1960 Mar. 30, 1960 16.73 9,020
May 22, 1960 9.68 2,100
May 26, 1960 10.94 2,840
June 19, 1960 10.47 2,640
1961 Mar. 28, 1961 13.16 4,420
1962 Mar. 29, 1962 15.83 7,730
June 9, 1962 9.96 2,010
July 5, 1962 10.32 2,160
Sept. 1, 1962 18.12 10,800
1963 June 3, 1963 9.32 1,910
1964 May 7, 1964 7.47 1,100
1965 Apr. 6, 1965 15.59 6,960
Sept. 28, 1965 9.82 2,020
1966 June 12, 1966 9.49 1,860
1967 June 9, 1967 12.06 3,230
June 16, 1967 15.73 7,150
1968 June 25, 1968 4.89 354
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05482300 North Raccoon River near Sac City, Iowa--Continued

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft%s)
1969 Oct. 18, 1968 10.57 2,110

Mar. 26, 1969 12.94 3,790
Apr. 5, 1969 14.65 5,370
June 7, 1969 10.69 2,430
June 27, 1969 13.93 4,850
July 28, 1969 12.72 3,780
1970 May 14, 1970 12.75 3,630
1971 Feb. 19, 1971 14.25P 4,000°
Mar. 14, 1971 13.40 4,200
Mar. 29, 1971 10.62 2,490
June 10, 1971 11.82 3,070
1972 July 17, 1972 13.43 4,140
1973 Nov. 3, 1972 9.73 2,010
Mar. 4, 1973 12.18° 2,680°
Mar. 14, 1973 11.54 2,890
Mar. 26, 1973 10.46 2,360
Apr. 16, 1973 10.22 2,240
May 28, 1973 (L) 2,790°
July 2, 1973 13.16 3,930
July 9, 1973 (L) 3,190°
Aug. 24, 1973 12.62 3,550
Sept. 27, 1973 13.90 4,520
1974 Oct. 12, 1973 13.33 4,060
Nov. 21, 1973 12.11 3,250
May 19, 1974 11.21 2,400
1975 Apr. 28, 1975 14.35 4,570
May 12, 1975 10.37 2,160
June 19, 1975 11.12 2,590
1976 May 25, 1976 5.73 557
1977 Mar. 12, 1977 5.94° k)
Aug. 9, 1977 5.43 479
1978 June 18, 1978 11.53 2,890
July 7, 1978 13.47 4,180
Sept. 14, 1978 15.23 5,880
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05482300 North Raccoon River near Sac City, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft%/s)
1979 Mar. 23, 1979 18.02 13,100
Mar. 30, 1979 16.64 7,750
June 28, 1979 15.43 5,930
Aug. 24, 1979’ 13.22 3,980
1980 Apr. 4, 1980 8.90 1,720
1981 June 14, 1981 7.96 1,290
1982 Mar. 20, 1982 10.92 2,610
May 27, 1982 11.52 2,980
July 7, 1982 13.64 4,410
July 11, 1982 12.50 3,560
July 18, 1982 13.25 4,100
Sept. 14, 1982 9.66 2,110
1983 Oct. 3, 1982 12.25 3,360
Oct. 9, 1982 12.95 3,840
Feb. 23, 1983 12.22% 3,380
Mar. 7, 1983 16.16! 7,200
Mar. 16, 1983 11.98 3,250
Apr. 2, 1983 13.72 4,510
Apr. 14, 1983 13.54 4,370
May 3, 1983 12.50 3,590
June 15, 1983 10.27 2,400
June 21, 1983 17.31 9,390
June 30, 1983 16.31 7,230
1984 Feb. 17, 1984 10.64 2,580
Feb. 23, 1984 9.82 2,210
Apr. 4, 1984 10.25 2,410
Apr. 9, 1984 12.27 3,460
Apr. 14, 1984 12.20 3,410
Apr. 23, 1984 11.87 3,210
Apr. 27, 1984 11.27 2,890
May 1, 1984 13.78 4,540
May 28, 1984 11.94 3,250
June 8, 1984 16.47 7,790
June 13, 1984 14.62 5,270
June 18, 1984 15.70 6,460

1985 May 15, 1985 9.126f 1,800°
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05482300 North Raccoon River near Sac City, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (R%/s)
1986 Mar. 19, 1986 14.82 5,430
Apr. 5, 1986 12.69 3,690
Apr. 28, 1986 13.55 4,160
May 11, 1986 12.52 3,580
May 13, 1986 14.12 4,790
Sept. 21, 1986 12.19 3,290
Sept. 25, 1986 10.45 2,370
1987 Oct. 12, 1986 12.85 3,670
Apr. 15, 1987 10.61 2,460
May 27, 1987 11.64 2,930
July 12, 1987 14.01 4,570
Sept. 17, 1987 11.25 2,740
1988 Feb. 20, 1988 10.63° k)
Aug. 23, 1988 10.12 1,040
1989 Mar. 11, 1989 12.67° 1,700°
1990 May 20, 1990 14.05 2,890
May 26, 1990 12.77 2,210
June 3, 1990 13.68 2,640
June 14, 1990 14.60 3,280
June 17, 1990 20.14 9,930
June 28, 1990 14.41 3,140
Aug. 26, 1990 15.77 4,430

2 From high-water mark.

b Affected by ice.

¢ Approximate.

f Affected by backwater.

& Maximum for period June to September 1958.
! From graph based on outside gage reading.
J From outside gage.

k Discharge not determined.
L Gage height not determined.
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05482500 North Raccoon River near Jefferson, Iowa
(Published as "Raccoon River near Jefferson," 1940-55)

Location.--Lat 41°59’17", long 94°22’36", in SW1/4 NW1/4 sec. 20, T.83 N., R.30 W., Greene County,
hydrologic unit 07100006, on right bank 5 ft downstream from bridge on State Highway 4,
0.1 mi downstream from drainage ditches 33 and 40, 1.9 mi south of Jefferson, 4.2 mi
upstream from Hardin Creek, and at mile 292.5 upstream from mouth of Des Moines River.

Drainage area.--1,619 miZ.

Gage.--Water-stage recorder. Datum is 967.09 ft above sea level. Prior to Apr. 22, 1946,
nonrecording gage at site 4 mi upstream at different datum. Apr. 22 to June 25, 1946,
nonrecording gage; June 26, 1946, to Sept. 30, 1955, water-stage recorder; Oct. 1, 1955, to
Apr. 30, 1958, nonrecording gage, at present site and datum.

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

Flood stage.--10 ft.

Remarks.--Base for partial-duration series, 4,000 ft%/s.

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft%/s)
1940 Aug. 28, 1940 10.9 4,030
1941 June 14, 1941 9.1 2,420
1942 July 15, 1942 10.5 3,590
1943 Aug. 13, 1943 15.5 9,480
1944 May 22, 1944 154 9,860
June 14, 1944 16.2 11,900
1945 Mar. 12, 1945 12.9 6,880
Apr. 18, 1945 10.6 4,130
Apr. 25, 1945 14.2 8,700
May 24, 1945 13.1 7,120
June 3, 1945 14.3 8,780
June 10, 1945 13.5 7,630
Aug. 8, 1945 10.7 4,230
1946 Mar. 16, 1946 115 5,160
May 28, 1946 134 7,310
1947 June 14, 1947 12.4 5,780
June 23, 1947 22.3 29,100
July 8, 1947 11.6 5,420
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05482500 North Raccoon River near Jefferson, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft¥s)
1948 Mar. 20, 1948 13.8 8,630
1949 Mar. 7, 1949 14.8 10,100
1950 June 19, 1950 12.0 6,050
June 23, 1950 11.1 4,710
1951 Mar. 29, 1951 17.39 16,000
May 3, 1951 15.62 11,800
June 3, 1951 12.88 6,720
June 21, 1951 12.25 5,800
July 4, 1951 12.58 6,320
Aug. 18, 1951 1241 6,060
Aug. 30, 1951 12.97 6,860
1952 Apr. 1, 1952 12.80 6,580
July 11, 1952 12.51 6,190
1953 July 1, 1953 10.10 3,490
1954 June 13, 1954 11.09 4,670
June 22, 1954 19.52 21,300
Aug. 29, 1954 14.19 9,360
1955 Apr. 26, 1955 9.78 3,580
1956 May 13, 1956 5.4 650
1957 June 16, 1957 13.49 7,800
1958 June 7, 1958 11.70 4,720
1959 June 3, 1959 15.06 9,800
1960 Mar. 31, 1960 19.43 18,600
May 28, 1960 13.45 6,960
1961 Mar. 29, 1961 13.19 6,680
1962 Mar. 30, 1962 17.60 14,300
June 10, 1962 11.90 5,050
Sept. 4, 1962 16.33 11,700
1963 May 14, 1963 12.34 5,510
1964 May 8, 1964 8.61 2,280
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05482500 North Raccoon River near Jefferson, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (ft%/s)
1965 Apr. 5, 1965 15.29 9,890
May 27, 1965 1494 9,300
Sept. 30, 1965 12.38 5,610
1966 June 12, 1966 14.11 7,980
June 28, 1966 11.47 4,620
1967 June 11, 1967 15.61 10,400
June 19, 1967 15.61 10,400
June 24, 1967 12.04 5,200
June 28, 1967 11.75 4,900
1968 June 26, 1968 9.05 2,620
1969 Oct. 19, 1968 11.06 4,160
Mar. 26, 1969 15.85 10,800
Apr. 7, 1969 14.46 8,500
Apr. 19, 1969 11.06 4,200
June 30, 1969 12.88 6,110
July 10, 1969 13.72 7,410
July 30, 1969 12.16 5,220
1970 May 16, 1970 11.642 4,690
1971 Feb. 21, 1971 15.75° 6,300°
Mar. 15, 1971 13.70 7,160
1972 July 20, 1972 12.25 5,550
1973 Feb. 27,1973 13.19° 5,460¢
Mar. 4, 1973 14.37° 7,370°
Mar. 15, 1973 13.34 6,720
Mar. 27, 1973 11.64 4,940
Apr. 13, 1973 1091 4,260
Apr. 18, 1973 12.56 6,030
May 4, 1973 11.29 4,720
May 9, 1973 13.42 6,940
May 31, 1973 12.78 6,170
June 19, 1973 10.95 4,260
July 4, 1973 15.11 9,060
July 11, 1973 12.38 5,680
Aug. 26, 1973 11.13 4,150
Sept. 29, 1973 15.97 10,400
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05482500 North Raccoon River near Jefferson, Iowa--Continued

Peak stages and discharges

Water Gage height Discharge
year Date (feet) (ft3/s)
1974 Oct. 14, 1973 14.06 7,240

Nov. 23, 1973 12.04 5,340
Feb. 20, 1974 15.11b 5,900°
May 16, 1974 11.25 4,260
May 18, 1974 13.35 6,400
1975 Apr. 28, 1975 12.84 6,060
May 1, 1975 13.82 7,190
1976 May 24, 1976 10.31 3,330
1977 Feb. 23, 1977 5.71° k)
Aug. 26, 1977 5.29 404
1978 July 10, 1978 12.21 5,160
Sept. 17, 1978 14.67 8,200
Sept. 21, 1978 10.98 4,010
1979 Mar. 20, 1979 16.56 12,300
Mar. 25, 1979 17.84 15,300
Mar. 31, 1979 175 14,500
June 30, 1979 13.3 7,000
Aug. 26, 1979 11.38 4,800
1980 Apr. 5, 1980 8.93 2,550
1981 June 29, 1981 7.35 1,620
1982 Mar. 21, 1982 12.00 5,440
May 5, 1982 11.30 4,720
May 6, 1982 10.96 4,400
May 29, 1982 12.52 6,040
June 15, 1982 10.53 4,110
July 9, 1982 10.61 4,190
July 13, 1982 10.96 4,490
July 21, 1982 12.91 6,540
1983 Oct. 11, 1982 10.91 4,420
Feb. 24, 1983 12.80 6,690
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05482500 North Raccoon River near Jefferson, Iowa--Continued

Water Gage height Discharge
year Date (feet) ft%/s)
1983 cont. Mar. 9, 1983 15.92 11,600

Mar. 18, 1983 12.16 5,970
Apr. 3, 1983 14.11 8,530
Apr. 16, 1983 14.33 8,850
May 5, 1983 13.16 7,210
June 24, 1983 16.39 12,500
July 2, 1983 17.38 14,500
1984 Feb. 19, 1984 12.05 5,790
Apr. 6, 1984 11.00 4,840
Apr. 11, 1984 12.38 6,320
Apr. 25, 1984 12.58 6,570
May 1, 1984 15.69 11,300
May 31, 1984 13.05 7,170
June 11, 1984 14,94 9,930
June 17, 1984 15.85 11,500
June 21, 1984 17.86 15,600
1985 Dec. 31, 1984 13.10° 2,800°
1986 Mar. 21, 1986 14.01 8,260
Apr. 7, 1986 11.17 4,840
May 1, 1986 11.31 4,990
May 13, 1986 13.44 7,520
June 30, 1986 13.95 8,230
Sept. 22, 1986 10.86 4,390
Sept. 28, 1986 10.47 4,010
1987 Oct. 15, 1986 14.03 8,840
Apr. 17, 1987 11.54 5,420
May 28, 1987 10.74 4,600
July 15, 1987 11.46 5,320
Sept. 18, 1987 10.56 4,250
1988 Feb. 20, 1988 7.08° k)
May 10, 1988 6.78 1,470
1989 May 24, 1989 8.97 1,740
1990 May 21, 1990 12.22 6,160
May 25, 1990 13.88 8,370
June 19, 1990 18.61 18,400
June 30, 1990 12.09 6,250
Aug. 27, 1990 10.75 4,440
2 From high-water mark.
b Affected by ice.
¢ Approximate.

k Discharge not determined.
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05482600 Hardin Creek at Farnhamville, Iowa
Location.--Lat 42°16°01", long 94°25°10", near NE corner sec. 14, T.86 N., R. 31 W., Calhoun County
at bridge on State Highway 175, near west city limits of Farnhamuville.
Drainage area.--43.7 miZ,
Gage.--Crest-stage gage.
Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (R3/s)
1952 Mar. 29, 1952 8.09 318
1953 July 14, 1953 8.44 429
1954 Aug. 26, 1954 10.48 2,000
1955 Mar. 11, 1955 8.76 557
1956 Mar. 21, 1956 6.78 118
1957 June 16, 1957 7.90 270
1958 June 7, 1958 7.69 225
1959 June 1, 1959 9.06 700
1960 Mar. 29, 1960 9.75 ‘ 840
1961 Sept. 30, 1961 7.91 272
1962 July 14, 1962 9.20 812
1963 May 13, 1963 9.55 995
1964 Apr. 13, 1964 8.54 466
1965 May 26, 1965 9.78 1,110
1966 May 23, 1966 7.93 277
1967 June 13, 1967 9.34 854
1968 June 25, 1968 8.79 570
1969 July 26, 1969 10.45 1,960
1970 - @ <90
1971 Mar. 12, 1971 9.38P 480°
1972 Oct. 31, 1971 9.09 700
1973 Mar. 17, 1973 9.27 820
1974 June 22, 1974 8.82 570
1975 Apr. 26, 1975 9.56 1,000
1976 - @ <90
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05482600 Hardin Creek at Farnhamville, Iowa--Continued

Peak stages and discharges
Water Gage height Discharge

year Date (feet) (ft%/s)
1977 Aug. 21, 1977 7.85 250
1978 - ()] <90
1979 Mar. 19, 1979 10.29 1,850
1980 - (d) <90
1981 July 3, 1981 8.00 255
1982 May 4, 1982 8.95 580
1983 June 28, 1983 9.90 1,300
1984 June 21, 1984 9.97 900
1985 - (d) <88
1986 May 10, 1986 9.09 430
1987 QOct. 11, 1986 9.17 450
1988 - (@ <87
1989 - (@ <87
1990 June 16, 1990 10.39 1,980

b Affected by ice.

¢ Approximate.

d Peak stage did not reach bottom of gage.

< Less than.
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05482800 Happy Run at Churdan, Iowa
(Discontinued September 1989)

Location.--Lat 42°10’16", long 94°29°39", in SW1/4 sec. 17, T.85 N., R.31 W, Greene County, at bridge
on county highway, 1 mi northwest of Churdan.

Drainage area.--7.58 miZ.
Gage.--Crest-stage gage.

Stage-dischar:ge relation.--Defined by current-meter measurements and logarithmic extension above
100 ft°/s.

Remarks.--Only annual peaks are shown.

Peak stages and discharges
Water Gage height Discharge
year Date (feet) (#t3/s)
1951 Mar. 29, 1951 7.72 110
1952 Mar. 19, 1952 6.25 54
1953 - (d) <19
1954 Aug. 26, 1954 7.87 116
1955 duly 10, 1955 7.80 113
1956 - (d) <19
1957 June 17, 1957 7.81 71
1958 - (@ <19
1959 June 1, 1959 7.70 77
1960 May 6, 1960 6.50 48
1961 Sept. 30, 1961 6.42 46
1962 Mar. 25, 1962 8.57 150
1963 - (d <19
1964 Apr. 13, 1964 7.27 61
1965 Sept. 27, 1965 7.1 80
1966 June 12, 1966 7.36 64
1967 June 13, 1967 9.37 k)
1968 - (d) <19
1969 Mar. 26, 1969 6.29 k)
1970 - (d) <19
1971 Mar. 12, 1971 6.74 k)
1972 - (d) <19
1973 Apr. 28, 1973 4.87 k)
1974 -- d) <19
1975 - ‘(d) <19
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