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CONVERSION FACTORS, ABBREVIATIONS, AND VERTICAL DATUM

Multiply By To obtain
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (miz) 2.590 square kilometer
cubic foot per second (ft3ls) 0.02832 cubic meter per second
cubic foot per second per 0.01093 cubic meter per second

square mile [(ft3/s)/mi2] per square kilometer

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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Flood of May 19, 1990, along Perry Creek in
Plymouth and Woodbury Counties, lowa

By David A. Eash

Abstract

A water-surface-elevation profile and peak
discharges for the flood of May 19, 1990, along
Perry Creek in Plymouth and Woodbury Counties,
Iowa, are presented in this report. The peak dis-
charge for the May 19, 1990, flood on Perry Creek
at 38th Street, Sioux City (06600000) is the second
largest flood-peak discharge recorded at the
streamflow-gaging station for the period 1939-95.
The peak discharge for May 19, 1990, of 8,670
cubic feet per second, is approximately equal to
the 35-year recurrence-interval discharge. The
report provides information on flood stages and
discharges and floodflow frequencies for stream-
flow-gaging stations in the Perry Creek Basin
using flood information collected during 1939-95.
Information on temporary bench marks and refer-
ence points established in the Perry Creek Basin
during 1990-93 is also included in the report. A
flood history describes rainfall conditions for the
three largest floods that occurred during 1939-95
(July 1944, September 1949, and May 1990).

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 magni-
tude and frequency of floods in a river basin.

Purpose and Scope

This report presents a water-surface-elevation
profile for the flood of May 19, 1990, in the Perry
Creek Basin in northwest Iowa. The report provides
information on flood stages and discharges and flood-
flow frequencies for streamflow-gaging stations in the

Perry Creek Basin using flood information collected
during 1939-95. Information on temporary bench
marks and reference points established in the Perry
Creek Basin during 1990-93 is also included in the
report. A flood history briefly describes rainfall condi-
tions for the three largest known floods that occurred
during 1939-95 (July 1944, September 1949, and May
1990).
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STUDY AREA

The Perry Creek Basin is located in northwest
Iowa, includes parts of Plymouth and Woodbury Coun-
ties, and drains as a left-bank tributary to the Missouri
River within Sioux City (fig. 1A). The basin is oriented
in a general north-south direction and drains 73.3 mi2
(Larimer, 1957, p. 425). Land use in the basin is pri-
marily agricultural with some urban areas and livestock
operations.

Abstract 1
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The Perry Creek Basin lies within three landform
regions of the State: the Northwest lowa Plains, the
Southern Iowa Drift Plain, and the Loess Hills (Prior,
1991, p. 31-34). Drainage networks in northwest Iowa
in the vicinity of the Perry Creek Basin are well devel-
oped and have high drainage densities, which can pro-
duce rapid surface-water runoff. The topography in the
vicinity of the Perry Creek Basin is characterized by
narrow, gently-sloping ridges and steep side slopes
which gradually change to well-defined alluvial valleys
(Oschwald and others, 1965, p. 55). Deeply entrenched
streams and gullies are common in the alluvial valleys.
The topography developed as a result of repeated con-
tinental glacial advances across northwest Iowa, during
which the land was scoured and thick deposits of gla-
cial till were deposited. Periods of glaciation were fol-
lowed by interglacial periods of erosion. Nearly all of
the upland soils of the area are formed from thick
deposits of wind-blown loess that subsequently cov-
ered the glacial tills. In general, loess deposits in the
vicinity of the Perry Creek Basin are greater than
200 in. (16.7 ft) (Oschwald and others, 1965, p. 6). The
loess is thickest on the Missouri River bluffs in Ply-
mouth and Woodbury Counties where it extends in
places to depths of 30 ft or more (Iowa Natural
Resources Council, 1956, p. 3-5).

In Sioux City, the downstream reach of Perry
Creek is confined to an underground concrete conduit
for approximately 4,000 ft, extending from the conduit
entrance at the Perry Street bridge to its mouth at the
Missouri River (Iowa Natural Resources Council,
1956, p. 43). Perry Creek has been straightened in a
few reaches through Sioux City upstream of the con-
duit entrance (fig. 1B).

Mean annual precipitation for 1961-90 at the
Sioux City 4 N rain gage, located within the Perry
Creek Basin approximately 1 mi north of the Perry
Creek at 38th Street, Sioux City streamflow-gaging
station (station number 06600000), was 26.98 in.
(Owenby and Ezell, 1992, p. 25). The mean annual
precipitation at Le Mars, Iowa, (not shown) located
approximately 9 mi east of the headwaters of Perry
Creek in Plymouth County, was 26.37 in. for the same
period (Owenby and Ezell, 1992, p. 24). Mean annual
runoff for the periods 1946-69 and 1982-95 in the Perry
Creek Basin was 3.77 in. as determined at the Perry
Creek at 38th Street, Sioux City gaging station (May
and others, 1996, p. 190).

HYDROLOGIC DATA

Gaging-station records are the primary source of
data for analyzing and understanding the flood hydrol-
ogy of ariver basin. Flood information is obtained
from complete-record streamflow-gaging stations,
which provide a continuous chronology of streamflow,
and from partial-record, crest-stage streamflow-gaging
stations, which provide a chronology of annual peak
flows. The location of the three active USGS gaging
stations in the Perry Creek Basin, one continuous-
record and two crest-stage gaging stations, are shown
in figure 1A. The specific location, annual peak stages
and discharges, and other information pertaining to
each gaging station are presented in Appendix A. Dis-
charge records collected during the operation of these
gaging stations are published in the annual water-data
reports of the USGS (U.S. Geological Survey,
1947-96).

The computation of discharge records at a gaging
station is dependent upon the development of a stage-
discharge relation, or rating curve, between water-
surface elevations (stages) and the corresponding flow
rates (discharges). The high-water part of the stage-
discharge relation 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 stream channel that result from
scour, deposition, or the growth of vegetation (Rantz
and others, 1982, p. 328-360).

FLOODFLOW FREQUENCIES

The magnitude and frequency of flood dis-
charges, or floodflow frequencies, for a streamflow-
gaging station are determined from a flood-frequency
curve which relates observed annual-peak discharges
to annual exceedance probability or recurrence inter-
val. Annual exceedance probability is expressed as the
chance that a specified flood magnitude will be
exceeded in any 1 year. Recurrence interval, which is
the reciprocal of the annual exceedance probability, is
the statistical average number of years between
exceedances of a specified flood magnitude. For exam-
ple, a flood with a magnitude that is expected to be
exceeded on average once during any 100-year period
(recurrence interval) has a 1-percent chance (annual
exceedance probability = 0.01) of being exceeded dur-
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ing any 1 year. This flood, commonly termed the
100-year flood, is the theoretical peak discharge against
which actual flood peaks generally are compared.
Although the recurrence interval represents the long-
term average period between floods of a specific mag-
nitude, rare floods could occur at shorter intervals or
even within the same year.

Floodfiow frequencies computed for a gaging
station, and recurrence intervals determined for
selected flood peaks, are statistics that can change
when recalculated as more data become available.
Statistics become more reliable as more data are
collected and used in the computations. USGS
streamflow-gaging stations are the primary source of
the streamflow data used in the computations.

A method for determining floodflow frequencies
using streamflow-discharge data is outlined in Bulletin
17B of the Interagency Advisory Committee on Water
Data (1982, p. 1-28). The Interagency Advisory Com-
mittee on Water Data recommends using the Pearson
Type-III distribution with log transformation of the
data, commonly known as the log-Pearson Type-III
distribution, as a base method for determining flood-
flow frequencies. At least 10 years of gaged annual-
peak discharges are required to compute floodflow fre-
quencies using this method. In this report, this method
for determining floodflow frequencies is referred to as
the "Bulletin 17B" method.

Other methods for determining floodflow fre-
quencies at stream sites in Iowa, including those not
gaged, are described by Lara (1987, p. 2-19) and Eash
(1993, p. 9-41). Lara (1987) used the physiographic
characteristics of Iowa as a guide in defining the
boundaries of five hydrologic regions. Regional equa-
tions were developed by using the floodflow frequen-
cies for all gaged stations in a hydrologically, homoge-
neous area, thereby reducing potential errors associated
with nonrepresentative, short-term stations. For this
reason, a regional analysis might produce improved
estimates of the flood characteristics at gaged sites.
Two new methods for estimating floodflow frequencies
for stream sites in Jowa were developed by Eash
(1993). Statewide, drainage-basin equations were
developed by relating significant drainage-basin char-
acteristics (quantified using a geographic-information-
system procedure) to the floodflow frequencies for
164 streamflow-gaging stations in Jowa. Secondly,
statewide and regional channel-geometry equations
were developed by relating significant channel-
geometry characteristics (measured onsite) to the

floodflow frequencies for 157 streamflow-gaging sta-
tions in Iowa. Lara (1987) and Eash (1993) both used
the Bulletin 17B method as the base method for devel-
oping their flood-estimation equations.

The floodflow frequencies computed using the
Bulletin 17B method, the regional method of Lara
(1987), and the drainage-basin and channel-geometry
characteristic methods of Eash (1993) for the gaging
stations in the Perry Creek Basin are listed in table 1.
The flood-frequency discharges listed in table 1 were
determined using available historic flood data and
observed annual-peak discharges collected through the
following water years: through the 1995 water year for
the Bulletin 17B method, through the 1984 water year
for the regional method developed by Lara (1987), and
through the 1990 water year for the drainage-basin and
channel-geometry methods developed by Eash (1993).
It should be noted that different flood-frequency dis-
charges might be computed for these gaging stations by
other agencies using the Bulletin 17B method if analy-
ses use different periods of record, different approaches
to weighting the skewness (asymmetry) of the fre-
quency distribution of the annual peak discharges, or
different approaches to incorporation of historical
flood information.

FLOOD HISTORY

Continuous records of streamflow have been col-
lected at the USGS streamflow-gaging station on Perry
Creek at 38th Street, Sioux City (station number
06600000) from October 1945 to September 1969 and
since June 1981. Peak stages listed in Appendix A for
the period prior to operation of this gage (1939-43 and
1945), were obtained from wire-weight measurements
of gage height made during periods of high flow. Peak
stage and discharge information for the 1944 flood
were obtained from an indirect measurement made by
the U.S. Army Corps of Engineers (USACE). Selected
flood-peak discharges, including maximum known
flood-peak discharges, and recurrence intervals for the
three streamflow-gaging stations in the Perry Creek
Basin are listed in table 2.

Twenty-four floods have occurred in the Perry
Creek Basin during the period 1892-1990 (USACE,
1990, p. XVII-1--XVII-2). Historic flood information
on 22 of these floods occurring from 1892-1978 is doc-
umented by the USACE (1980, p. I-9--1-15). The
USACE reports (1980, 1990) indicate that all but one

FLOOD HISTORY 5



Table 1. Floodflow frequencies for streamflow-gaging stations in the Perry Creek Basin

[17B, Bulletin 17B (Interagency Advisory Committee on Water Data, 1982); Lara, regional flood-frequency equations (Hydrologic Region 2; Lara, 1987,
p. 28); DB, drainage-basin characteristic flood-frequency equations (Eash, 1993, p. 17); CG, channel-geometry characteristic flood-frequency equations

(Region I, active-channel; Eash, 1993, p. 25)]

Station number

Discharge, in cubic feet per second,
for indicated recurrence interval, in year

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

06599800 Perry Creek near 17B 240 721 1,240 2,170 3,080 4,170
Merrill Lara 649 1,280 1,810 2,550 3,110 3,740

DB 215 551 880 1,410 1,900 2,460

CcG? 356 777 1,150 1,720 2,220 2,770

06599950 Perry Creek near 17B 950 2,470 3,870 6,010 7,830 9,800
Hinton Lara 1,440 2,760 3,910 5430 6,520 7,860

DB 578 1,390 2,150 3,330 4,390 5,570

CcG? 1,190 2,360 3,310 4,690 5,840 7,070

06600000 Perry Creek at 17B 2,470 4,590 6,070 7,930 9,270 10,600
38th Street, Lara 2,120 4,000 5,670 7,830 9,330 11,200

Sioux City DB 998 2,340 3,560 5,430 7,080 8,900

CG 1,250 2,460 3,440 4,870 6,060 7,320

3Active-channel widths estimated from channel cross sections plotted from field-survey notes.

of these floods were the result of intense rainfall over a
portion of the basin; the exception is one flood caused
by an ice jam on Perry Creek. Floods on Perry Creek
usually occurred with very little advance warning, and
the duration of most floods rarely exceeded 12 hours.

Flood of July 7, 1944

The largest flood on record in the Perry Creek
Basin occurred on July 7, 1944. During the night of
July 6-7, 1944, a frontal system stalled over western
Iowa causing excessive rainfall in the lower Floyd
River and Perry Creek Basins (U.S. Department of
Commerce, Weather Bureau, and Iowa Department of
Agriculture, 1944, p. 73-82). Although both streams
rose rapidly and flowed overbank, flooding on Perry
Creek in Sioux City was particularly severe. Most rain-
fall was concentrated over a very small area. At the
Sioux City airport near Sergeant Bluff in Woodbury
County (not shown), located 6 mi south of the mouth of
Perry Creek, 1.18 in. of rainfall was recorded. Le Mars
(not shown), located approximately 9 mi east of the

headwaters of Perry Creek in Plymouth County,
recorded 0.8 in. of rainfall; Merrill (not shown), located
approximately 5 mi east of the Perry Creek near Merrill
crest-stage gage (station number 06599800) in Ply-
mouth County, reported 1.82 in.; and James (not
shown), located approximately 4 mi southeast of the
Perry Creek near Hinton crest-stage gage (station num-
ber 06599950) in Plymouth County, reported 6.98 in.
Rainfall of 4.80 in. was reported from within the drain-
age basin, at a location just north of Grandview Park in
Sioux City.

During the 1944 flood on Perry Creek, overbank
flow occurred along most of the reach through Sioux
City causing the evacuation of hundreds of families.
The flooded area in the city was estimated to be about
45 blocks or 3 mi long, from north to south, and from
about 1 to 12 to 14 blocks, or as much as 0.75 mi wide,
from east to west; and the USGS reported 1,000 acres
of land were flooded, and that 1,133 residences and 350
business properties were affected (U.S. Department of
Commerce, Weather Bureau, and Iowa Department of
Agriculture; 1944; p. 73-82). The USACE (1980,

p. I-13) reported many residents were trapped in their
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homes and were rescued by personnel from the Sioux
City Army Air Base, the Police Department, and the
Sheriff’s Office; the flood inundated 330 city blocks
and damaged 914 residences and 222 business estab-
lishments; and damages in Sioux City as a result of the
flood, including municipal and transportation losses,
were estimated at $1,037,000.

At the Perry Creek at 38th Street, Sioux City
streamflow-gaging station, the peak discharge
(9,600 ft3/s) and stage (30.5 ft, referenced to present
datum) for the flood of July 7, 1944 (table 2), deter-
mined from an indirect measurement made by the
USACE, are the largest known to have occurred at this
site since at least 1938 (1939-95). The flood peak of
9,600 ft3/s has a recurrence interval of approximately
60 years (table 2). The peak stage associated with this
flood exceeded the flood stage by about 6.5 ft at the
Perry Creek gage.

Flood of September 10, 1949

The September 10, 1949, flood on Perry Creek
was preceded by three storms that occurred in early
September in western Iowa (U.S. Department of
Commerce, Weather Bureau, and Iowa Department of
Agriculture, 1949, p. 156-160). A period of intense
thunderstorms with rainfall amounts ranging from 2 to
4 in. in Plymouth and Woodbury Counties during
September 2-4, caused minor flooding on Perry Creek
in the Sioux City area. Light rains ranging from 0.25 to
0.75 in. fell in western Iowa during September 5-7.
Widespread thunderstorms that developed across the
State during September 10-12 caused more serious
flooding on Perry Creek. Rainfalls of over 5 in. from
these thunderstorms were reported from parts of
Plymouth County. Rainfall recorded during September
10-11, 1949, in Le Mars (not shown) was 5.66 in., and
in the north part of Sioux City amounts ranged from
4.45-4.75 in. The flood of September 10, 1949, inun-
dated 47 city blocks in Sioux City and damaged
184 homes. Total damages as a result of the flood were
estimated at $140,300 (USACE, 1980, p. I-14).

At the Perry Creek at 38th Street, Sioux City
streamflow-gaging station, the peak discharge
(7,780 ft3/s) for the flood of September 10, 1949
(table 2), determined from an indirect measurement
made by the USGS, is the third largest known dis-
charge (1939-95). The flood peak of 7,780 ft3/s has a
recurrence interval of approximately 25 years (table 2).

Flood of May 19, 1990

The majority of the following information per-
taining to precipitation for the May 19, 1990, flood was
obtained from the National Oceanic and Atmospheric
Administration (NOAA, Storm summary report,
1990a; Climatological data, 1990b) and Harry Hillaker
(State Climatologist, Iowa Department of Agriculture
and Land Stewardship, written commun., 1990). Fol-
lowing a wet spring, persistent and widespread rainfall
occurred throughout most of Iowa during May 1990.
On average, 5.82 in. of rain fell over the State during
May 1990. The rain gage at Perry Creek in Sioux City
recorded 12.34 in. during May 1990, which is the max-
imum amount of rainfall recorded in the State for May
1990.

In early May 1990, antecedent wet soil condi-
tions in the Perry Creek Basin were further saturated
when rains fell during May 9-10; rainfall amounts
recorded in Le Mars (not shown) were 1.59 in. and at
Perry Creek in Sioux City were 1.61 in. Intermittent
rains followed during May 12-16, and additional rain-
falls of 0.93 and 1.23 in. were recorded in Le Mars and
at Perry Creek in Sioux City, respectively. On May 18-
19, a large thunderstorm complex developed over west-
ern Iowa, Nebraska, and South Dakota. On the morning
of May 19th, after more than 4 in. of rain fell over
almost the entire Perry Creek Basin, severe flooding
occurred along Perry Creek in Plymouth and Wood-
bury Counties. Rainfalls of 1.32 and 4.55 in. were
recorded on May 19th at rain gages in Le Mars and at
Perry Creek in Sioux City, respectively. Other reports
of rainfall from the storm ranged from 2 to 4 in. in Ply-
mouth County, and from 4 to 5.5 in. in Sioux City, with
one report from Sioux City of 8 in.

On the basis of a preliminary “bucket survey”
conducted by the USACE (1990, p. E-1--E-5) on May
21, 1990, an isohyetal map was prepared from over
40 rainfall measurements. This isohyetal map indicates
that as much as 5 in. of rain fell over a large portion of
the central part of the Perry Creek Basin. The average
rainfall for the entire basin was determined to have
been about 4.6 in. A preliminary analysis conducted by
the USACE of depth-duration characteristics for the
May 18-19, 1990, storm indicated that total rainfall
over the Perry Creek Basin exceeded the 50-year recur-
rence interval. The peak 1-hour intensity for the storm
was determined to be less severe, with a recurrence
interval of approximately a 10-year storm event.
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Preliminary flood information collected by the
USACE (1990, p. E-4) reported that the flood inun-
dated about 86 city blocks. Approximately 68 of these
blocks were residential development and the remaining
18 blocks were developed by commercial enterprises.
Approximately 750 residential and 100 commercial
buildings were located in the flooded area. About
134 residential and 3 commercial buildings were con-
sidered to have sustained severe damage. Many resi-
dences sustained structural damage; the flood
destroyed 17 houses, and structurally damaged
3 bridges (NOAA, Storm summary report, 1990a). Pre-
liminary damage estimates in Sioux City as a result of
the flood were reported to be at least $4.5 million
(NOAA, Climatological data, 1990b). Damages only
for the repair and replacement of public facilities in
Sioux City were estimated to be $1.8 million (Don
Meisner, Director, Siouxland Interstate Metropolitan
Planning Council, written commun., March 1996).

At the Perry Creek at 38th Street, Sioux City
streamflow-gaging station, the peak discharge
(8,670 ft>/s) recorded on May 19, 1990 (table 2), is the
second largest known discharge (1939-95). The flood
peak of 8,670 ft3/s has a recurrence interval of approx-
imately 35 years (table 2). The peak stage associated
with this flood exceeded the flood stage by about 4.5 ft
at the Perry Creek gage.

FLOOD PROFILE

The water-surface-elevation profile for the
May 19, 1990, flood along Perry Creek in Plymouth
and Woodbury Counties, Iowa, is shown in Appendix
B (figs. 2-4). Flood elevations located both immedi-
ately downstream and 1 bridge-length upstream from
selected bridges were identified within a few days of
passage of the flood peak and were referenced to a
common datum by differential leveling. A low-water
profile measured on August 2, 1994, also is shown in
figures 2-4 to indicate the approximate low-end of the
range of stage that can occur within the profiled
reaches. The profiles were defined using data obtained
by the USGS. Profiles between the bridges, and
between the upstream and downstream sides of indi-
vidual bridges, are straight-line interpolations which
provide only an approximation of the water-surface
elevations.

River miles, measured from the most current
1:24,000-scale USGS topographic maps using a geo-
graphic-information-system method, are referenced to
the mouth of Perry Creek. Measurements of river miles
using larger- or smaller-scale cartographic data or dif-
ferent measurement methods may yield different val-
ues than those contained in this report. Bridges are
designated by an index number that helps to identify
their location. For example, 8947-28NW refers to a
location in Township 89 North, Range 47 West, north-
west quarter of section 28.

Differential leveling was performed to reference
all the points along the profiles to acommon datum, sea
level. A bench mark and a reference point were estab-
lished at the majority of the bridges in the profiled
reach. Bench-mark and reference-point descriptions
and elevations are listed in Appendix C.

Bridge-deck and low-bridge-chord elevations
are shown in figures 2-4 to indicate the relation
between the elevation of important components of the
bridges and the elevation of the profiled flood and low-
water. For sloping bridges, the profiled bridge-deck and
low-bridge-chord elevations represent the lower ends
of the bridges.

CONSIDERATIONS

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 described. Changes in the basin can alter the
flood magnitude for a specific frequency. Examples of
these basin changes include, but are not limited to,
extensive urbanization, implementation of agricultural
conservation practices, and installation of drainage sys-
tems. Changes in the channel conditions immediately
downstream from a streamflow-gaging station can sub-
stantially affect the stage-discharge relation. Examples
of such changes include the construction of dams,
bridges, or levees; changes in the flood-plain vegeta-
tive 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
can cause the water-surface elevations to plot higher
than the normal profile.

FLOOD PROFILE 9



SUMMARY

This report provides information on the flood of
May 19, 1990, along Perry Creek in Plymouth and
Woodbury Counties, Iowa. The peak discharge for the
May 19, 1990, flood on Perry Creek at 38th Street,
Sioux City is the second largest flood-peak discharge
recorded at the streamflow-gaging station for the
period 1939-95. The peak discharge for May 19, 1990,
of 8,670 ft'/s, is approximately equal to the 35-year
recurrence-interval discharge. The report provides
information on flood stages and discharges and flood-
flow frequencies for streamflow-gaging stations in the
Perry Creek Basin using flood information collected
during 1939-95. Information on temporary bench
marks and reference points established in the Perry
Creek Basin during 1990-93 is also included in the
report. A flood history describes rainfall conditions for
the three largest floods that occurred during 1939-95
(July 1944, September 1949, and May 1990).
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APPENDIX A

PEAK STAGES AND DISCHARGES FOR STREAMFLOW-GAGING
STATIONS IN THE PERRY CREEK BASIN, NORTHWEST IOWA,
1939-95

The peak-stage and discharge data for streamflow-
gaging stations located in the Perry Creek Basin were com-
piled for October 1, 1938, through September 30, 1995. The
peak flow data are listed in chronological order. In general,
independent peak discharges above a pre-selected base
(partial-duration series) are listed for the continuous-record
gaging station (Perry Creek at 38th Street, Sioux City). 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 peak discharges are considered indepen-
dent 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 peak discharges

are listed for the crest-stage gaging stations.

The peak flow lists for each gaging-station are
arranged in downstream order as explained in the annual
water-data reports of the USGS (see "References"). The
gaging stations are identified by a permanent number that
also is used in figure 1 and in tables 1 and 2 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 mea-
sured.

Footnotes used throughout this appendix are selected
so that each letter has the same meaning. For example, each
occurrence of footnote “b” in any of the lists means
“Affected by ice.” Not all footnotes may appear in every list.
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06599800 Perry Creek near Merrill, Iowa

Location.--Latitude 42°43°16", longitude 96°10°38", in NW1/4, sec. 12, T.91 N., R.47 W., Plymouth County,
Hydrologic Unit 10230001, at bridge on County Road C44, 5 mi west of Merrill.

Drainage area.--8.17 mi?.

Gage.--Crest-stage gage. Datum is 1318.66 ft above sea level (elevation obtained from Plymouth County
Engineer). Prior to June 23, 1995, at present site at datum 0.31 ft higher.

Stage-discharge relation.--Defined by current-meter measurements, step-backwater computations, and an indirect
measurement.

Remarks.--Only annual peaks are shown.

Peak stages and discharges
[Water year, October 1-September 30; ft, feet above gage datum; ft*/s, cubic feet per second; -, not determined]

Gage height Discharge
Water year Date (fv) (ft%s)
1953 June 7,1953 9.51 2,540?
1954 June 19, 1954 5.84 169
1955 May 26, 1955 3.60 37.0
1956 Mar. 1,1956 4.10 54.0
1957 May 11,1957 5.66 151
1958 May 31, 1958 8.73 857
1959 May 30, 1959 8.81 932
1960 June 20, 1960 5.02 69.0
1961 Mar. 26, 1961 7.44 428
1962 Mar. 27, 1962 12.22° 2,000°
1963 - -4 20.0°
1964 July 10,1964 7.09 358
1965 Mar. 31, 1965 9.39° 300°
1966 Feb. 9,1966 8.68° -
1967 Mar. 2, 1967 10.80° -
1968 - -4 20.0°
1969 June 25, 1969 8.21 620
1970 - -4 20.0°
1971 Feb. 18,1971 9.52b 145¢
1972 July 20,1972 8.92 950
1973 July 9,1973 7.66 330
1974 June 22,1974 477 45¢
1975 Mar. 19, 1975 7.89° -
June 18, 1975 5.24 50¢
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06599800 Perry Creek near Merrill, Iowa

Peak stages and discharges—-Continued

Gage height Discharge
Water year Date (ft) (#%/s)
1976 - -4 20.0°
1977 June 23,1977 9.38 790f
1978 Mar. 19, 1978 8.87° -
1979 May 9,1979 5.16 54¢
1980 May 30, 1980 4.96 48°
1981 June 14,1981 10.15 1,900°
1982 July 6,1982 9.89 1,400°
1983 June 20,1983 9.62 990°
1984 June 12,1984 8.93 500°
1985 Apr. 23,1985 - -
1986 Mar. 17, 1986 6.73 140°
1987 May 25, 1987 6.29 110°
1988 Feb. 18,1988 6.20° -
1989 Mar. 9,1989 7.19 170°
1990 May 19, 1990 9.72 1,100°
1991 June 1,1991 8.558 360°
1992 July 10,1992 7.91 240f
1993 Mar. 8, 1993 9.03 560°%
1994 Feb. 18,1994 6.46 120°
1995" Mar. 11,1995 6.40 110°

(Bridge replaced, gage removed June 23, 1995. Gage reinstalled on new bridge Mar. 15, 1996, at new datum.)

#Discharge computed from indirect measurement made by U.S. Geological Survey.
bAffected by ice.

SApproximate.

dpeak stage did not reach bottom of gage.

®Discharge less than indicated value.

fDischarge revised from previously published value.

8Gage height revised from previously published value.

hpeak for 1995 is from October 1 to June 23.
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06599950 Perry Creek near Hinton, Iowa

Location.--Latitude 42°37°57", longitude 96°22°13", in NE1/4, sec 15, T.90 N., R.47 W., Plymouth County,
Hydrologic Unit 10230001, at bridge on 300th Street, 4 mi west of Hinton. Prior to1975 at site about 1 mi
upstream at drainage area of 30.8 mi?.

Drainage area.-- 33.1 mi’,
Gage.--Crest-stage gage. Datum is 1190.19 ft above sea level (elevation obtained from Plymouth County
Engineer). Prior to Aug. 28, 1974, at different site and datum. From Aug. 28, 1974, to May19, 1990, at present

site at datum about 6.7 ft lower.

Stage-discharge relation.--Defined by current-meter measurements, step-backwater computations, and indirect
measurements.

Remarks.--Only annual peaks are shown.

Peak stages and discharges
[Water year, October 1-September 30; ft, feet above gage datum; ft'/s, cubic feet per second; --, not determined}

Gage height Discharge
Water year Date (ft) (f%/s)
1953 June 7,1953 17.93 4,980°
1954 Tune 19, 1954 14.44 1,660
1955 May 26, 1955 8.93 350
1956 - - -
1957 July 38,1957 10.76 655
1958 May 31,1958 15.50 2,350
1959 May 30, 1959 16.32 3,000
1960 Aug. 28, 1960 9.96 520
1961 Mar. 14,1961 7.44 180
1962 Mar. 27, 1962 17.05 3,800
1963 June 4,1963 8.56 305
1964 May 5,1964 9.89 485
1965 Mar. 31, 1965 11.01° 600°
1966 Feb. 9, 1966 16.01° -
1967 May 10, 1967 12.58 1,070
1968 - _d 1568
1969 June 25, 1969 12.15 940
1970 - -4 156°
1971 - -4 156°
1972 - -4 156°
1973 - -d 156°
1974 . -4 156°
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06599950 Perry Creek near Hinton, Iowa

Peak stages and discharges--Continued

Gage height Discharge
Water year Date (ft) (ft/s)
(Gage moved to new site and datum on August 28, 1974.)

1975 June 18, 1975 26.77 338
1976 Feb. 17,1976 28.67° -
1977 June 23,1977 34.70 2,410
1978 Mar. 19,1978 33.27° -
1979 Mar. 22, 1979 30.93 1,180
1980 May 30, 1980 30.08 964
1981 June 14,1981 38.68 5,500°
1982 Feb. 23,1982 34.48° -
1983 June 20, 1983 32.61 1,670
1984 June 20, 1984 36.77 3,490
1985 Apr. 23,1985 35.86 2,900
1986 Mar. 17, 1986 32.81 1,740
1987 - - -
1988 - -- -
1989 July 17,1989 36.65 3,700%
1990 May 19, 1990 37.90 4,600°

(Bridge and gage damaged by May 1990 flood. Gage reinstalled on new bridge July 22, 1994, at new datum.)
1995 May 28, 1995 24.73 -

Discharge computed from indirect measurement made by U.S. Geological Survey.

bAffected by ice.

SApproximate.

dpeak stage did not reach bottom of gage.
®Discharge less than indicated value.
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06600000 Perry Creek at 38th Street, Sioux City, Iowa

Location.--Latitude 42°32°08", longitude 96°24°39", in SE1/4, sec. 8, T.89 N., R.47 W., Woodbury County,
Hydrologic Unit 10230001, on left bank at downstream side of bridge on 38th Street in Sioux City, 3.3 mi
downstream from West Branch, and 4.2 mi upstream from mouth.

Drainage area.-- 65.1 mi?.

Gage.--Water-stage encoder. Datum is 1,112.04 ft above sea level (City of Sioux City benchmark). Prior to May
20, 1954, nonrecording gage with supplementary water-stage recorder in operation above 5.0 ft gage height
and May 20, 1954, to Sept. 30, 1969, water-stage recorder at present site at datum 5.0 ft higher.

Stage-discharge relation.--Defined by current-meter and indirect measurements.
Flood stage.--24 ft.

Remarks.--Base for partial-duration series, 800 ft/s.

Peak stages and discharges
[Water year, October 1-September 30; ft, feet above gage datum; ft3/s, cubic feet per second; --, not determined]

Gage height Discharge

Water year Date () (f%/s)
1939 May 27, 1939 11.331 3,950
1940 June 4, 1940 12.30' 4,680
1941 Sept. 15, 1941 9.05! 2,340
1942 June 19, 1942 5.40! 718
1943 July 20,1943 6.35! 775
1944 July 7,1944 25.50 9,600
1945 June 26, 1945 8.10' 2,020
1946 Feb. 6,1946 8.44° 900°
May 18, 1946 8.05 1,070

May 23, 1946 7.85 1,020

Sept. 8, 1946 7.82 1,020

1947 June 22,1947 4.42 246
1948 Feb. 16, 1948 7.53 935
Feb. 17, 1948 7.30 881

Feb. 27,1948 9.34 1,470

June 22,1948 10.40 1,840

July 29,1948 9.54 1,540

Aug. 14, 1948 14.12 3,350
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06600000 Perry Creek at 38th Street, Sioux City, lowa

Peak stages and discharges--Continued

Gage height Discharge

Water year Date () (ft%s)
1949 Mar, 4, 1949 71.77 900
Mar. 24, 1949 7.11 827

July 27, 1949 12.32 2,570

Aug. 13,1949 17.28 5,080

Sept. 3,1949 19.85 6,580

Sept. 10, 1949 21.80 7,780°

1950 Mar. 4, 1950 10.5° 1,600°
June 17, 1950 12.47 2,650

July 12,1950 17.75 5,380

July 21,1950 8.7 1,280

Aug. 7,1950 9.42 1,500

Aug. 11, 1950 9.00 1,370

1951 Mar. 25, 1951 7.62 962
Mar. 27, 1951 10.97 2,050

June 19, 1951 17.38 5,480

Aug. 12,1951 7.53 1,340

Aug. 14, 1951 5.96 844

Aug. 17,1951 6.75 1,110

Aug. 20, 1951 6.43 984

Aug. 27,1951 7.54 1,340

Sept. 9, 1951 10.21 2,310

1952 Jan. 19,1952 1.75 1,430
Mar. 12,1952 8.33 1,620

Mar. 30, 1952 7.08 1,200

June 8, 1952 8.32 1,610

July 17,1952 17.40 5,480

1953 June 7,1953 12.56 3,470
1954 May 26, 1954 5.55 1,080
May 31, 1954 6.30 1,300

June 2,1954 497 881

June 19, 1954 13.75 4,010

1955 May 26, 1955 6.98 1,580
July 9,1955 15.40 4,880

1956 Aug. 4,1956 4.88 865
Aug. 18, 1956 9.42 2,440

1957 June 22, 1957 6.20 1,320
July 8,1957 7.90 1,920
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Peak stages and discharges--Continued

06600000 Perry Creek at 38th Street, Sioux City, Iowa

Gage height Discharge

Water year Date (ft) (ft%/s)
1958 May 31, 1958 8.89 1,540
1959 May 30, 1959 12.14 2,660
1960 Mar. 29, 1960 10.70 2,140
Apr. 1,1960 13.05 3,020
July 12,1960 7.32 1,120
Aug. 5, 1960 6.22 836

Aug. 28, 1960 12.16 2,700
1961 Mar. 14, 1961 5.43 864
June 14, 1961 13.20 3,540
July 26, 1961 8.85 1,880
1962 Mar. 27, 1962 13.27 3,580
June 7, 1962 10.50 2,480
June 10, 1962 6.46 1,050
July 27,1962 8.40 1,750
1963 June 2, 1963 13.60 3,710
June 5, 1963 6.65 1,200
1964 May 5, 1964 4.95 760
1965 Mar. 31, 1965 5.59 913
1966 Feb. 8, 1966 13.00 3,460
1967 May 10, 1967 11.70 2,940
June 7, 1967 6.69 1,230
June 10, 1967 10.47 2,470
June 13, 1967 6.59 1,200
June 17, 1967 6.88 1,280
June 19, 1967 10.75 2,570

1968 July 17, 1968 3.49 408
1969 Apr. 1, 1969 6.70 1,230
Apr. 4,1969 8.15 1,670
June 25, 1969 11.02 2,430

(Gage discontinued September 30, 1969, reactivated June1981 at present site at new datum.)
1981 June 28, 1981 11.76 1,210
June 29, 1981 13.00 1,580
July 3,1981 13.99 1,910
1982 Feb. 23,1982 14.60 2,120
1983 June 20, 1983 13.87 1,870
June 27,1983 12.88 1,540
July 23,1983 11.35 1,090
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06600000 Perry Creek at 38th Street, Sioux City, Iowa

Peak stages and discharges--Continued

Gage height Discharge
Water year Date (ft) (1t¥/s)
1984 June 12,1984 12.45 1,160
June 20, 1984 18.16 3,500
June 21,1984 16.63 2,310
1985 Mar. 4, 1985 13.26 1,470
Apr. 22,1985 13.28 1,470
Apr. 23, 1985 19.20 3,940
1986 Mar. 12, 1986 12.96 1,370
Mar. 17, 1986 15.96 2,440
June 29, 1986 13.49 1,540
Sept. 20, 1986 14.82 2,000
1987 May 25, 1987 11.94 1,060
1988 Feb. 18, 1988 10.41% 351
1989 Mar. 9, 1989 13.73 1,660
July 18,1989 17.93 3,390
July 29,1989 11.12 825
Sept. 7, 1989 12.97 1,390
1990 May 19, 1990 28.54 8,670
May 23, 1990 26.02 4,770
July 19,1990 17.76 3,310
1991 June 11,1991 17.88 3,360
June 15, 1991 14.43 1,920
1992 June 17, 1992 12.38 1,200
July 8,1992 11.50 930
July 10, 1992 11.94 1,060
1993 Mar. 7,1993 11.38 896
Mar. 8, 1993 12.14 1,120
1994 Feb. 18, 1994 16.92 2,810
June 18, 1994 14.78° 2,010
1995 May 28, 1995 12.65 1,300
aDischarge computed from indirect measurement made by U.S. Geological Survey.
bAffected by ice.
¢Approximate.

iPeak stage obtained by U.S. Geological Survey from wire-weight measurements of gage height made during periods of high flow
prior to operation of continuous-record gage.

JGage height determined from floodmarks.

kDischza\rge computed from indirect measurement made by U.S. Army Corps of Engineers.

'peaks for 1981 are from June 20 to September 30.
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APPENDIX B

WATER-SURFACE-ELEVATION PROFILES FOR PERRY CREEK
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DISTANCE UPSTREAM FROM MOUTH OF PERRY CREEK, IN MILES

Figure 3A. Water-surface-elevation profiles for Perry Creek, river miles 0-2.
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DISTANCE UPSTREAM FROM MOUTH OF PERRY CREEK, IN MILES
Figure 3B. Water-surface-elevation profiles for Perry Creek, river miles 2-4.
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