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NOTICE TO
FLOOD INSURANCE STUDY USERS

Camunities participating in the National Flood Insurance Program
have established repositories of flood hazard data for floodplain
management and flood insurance purposes. This Flood Insurance Study
may not contain all data available within the repository. It is
advisable to contact the community repository for any additional
data.
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FLOOD INSURANCE STUDY

CITY OF CLEVELAND,
BOLIVAR COUNTY,
MISSISSIPPI

1.0 I DUCTION
L1  Purpose of Study

This Flood Insurance Study revises and supersedes a previous Flood
Insurance Study for the City of Cleveland, Bolivar County, Mississippi
(Reference 1). This information will be used by the community to update
existing floodplain regulations as part of the regular phase of the National
Flood Insurance Program. The information will also be used by local and
regional planners to further promote sound land use and floodplain
development. Minimum floodplain management requirements for participation
in the National Flood Insurance Program are set forth in the Code of
Federal Regulations at 44 CFR, 60.3.

In some states or communities, floodplain management criteria or regulations
may exist that are more restrictive or comprehensive than the minimum
Federal requirements. In such cases, the more restrictive criteria take
precedence and the state (or other jurisdictional agency) will be able to
explain them.

This Flood Insurance Study was prepared by compiling existing hydrologic
and hydraulic technical and scientific data prepared by the Federal
Emergency Management Agency (FEMA) for purposes of the National Flood
Insurance Program. The data were identified as applicable at the time of
compilation of this Flood Insurance Study and should depict the general
conditions of the flooding sources with relative accuracy. FEMA performed
a cursory review and accepted the data as valid for purposes of this Flood
Insurance Study and the National Flood Insurance Program. However, if
better information is known to exist or has been developed since the date
of this report, the information should be immediately forwarded to the
Natural and Technological Hazards Division, FEMA, Atlanta, Georgia, for
consideration for revision of this study.

1.2  Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the National
Flood Insurance Act of 19%8 and the Flood Disaster Protection Act of 1973.

The hydrologic and hydraulic analyses for this study was completed in May
1977.  Supplemental information was obtained from the Flood Insurance
Study for Bolivar County, Mississippi (Reference 2).
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Coordination

On September 9, 1987, the results of this Flood Insurance Study were
reviewed and accepted at a final coordination meeting attended by
representatives of the community and FEMA,

2.0 AREA STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the incorporated area of the City of
Cleveland, Bolivar County, Mississippi. The area of study is shown on the
Vieinity Map (Figure 1).

The areas studied by detailed methods were selected based on the extent

‘and validity of available existing hydrologic and hydraulic data.

Flooding caused by overflow of Jones Bayou, Bear Pen Canal, Pecan Bayou,
and West Main Canal was studied in detail within the community.

Approximate methods of analysis were used to study all remaining areas
having a potential flood hazard that did not have detailed scientific or
technical data available.

Community Deseription

The City of Cleveland is in east-central Bolivar County in northwestern
Mississippi, south of Clarksdale and north of Greenvillee The 1980
population of Cleveland was reported to be 14,524 (Reference 3).

The city was first named Simms by a railroad company, but the name was
later changed to Cleveland, for President Grover Cleveland. The economy,
which was centered around sawmills in the early years from 188 to 1900,
has grown to include manufacturing and service activities for the

surrounding agricultural industry. '

Residential development is spread throughout the city, although agriculture
becomes prevalent near the perimeter. Commercial development is
concentrated along U.S nghway 61, State Highway 8, and the Illinois
Central Railroad.

The land in and around Cleveland is relatively flat Mississippi River delta
land, with natural ground elevations ranging from 135 to 140 feet National
Geodetic Vertical Datum of 1929 (NGVD). The soils are basically fine-
grained with low permeability. Land use is chiefly agricultural, with the

~ main crops being rice, cotton, and soybeans. The average annual rainfall is

approximately 51 inches, and the average annual temperature is
approximately 65 degrees Fahrenbheit. :
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3.0

Bear Pen Canal flows southward through agricultural lands along the
western corporate limits, eventually finding its way into Bogue Hasty, which
empties into Bogue Phalia. Pecan Bayou originates in Cleveland, flows
southward through residential areas and into Bogue Hasty, south of the city.
Jones Bayou flows southward through the center of Cleveland, meanders
through Sunflower County, and empties into the Big Sunflower River north
of the Town of Sunflower. West Main Canal forms much of the eastern
corporate limits and then flows east into Lead Bayou.

2.3  Principal Flood Problems

West Main Canal is influenced by high water on the Big Sunflower River.
An area immediately east of Cleveland was flooded in 1973. Floods on
Pecan Bayou and Bear Pen Canal are caused by short, intense rainfalls,
‘rather than rains of long duration. Flooding was experienced along Pecan
Bayou in May 1975, May 1974, and March 1973. Flooding was experienced
on Bear Pen Canal in May 1975. The recurrence interval of those floods is
unknown.

' 2.4 Flood Protection Measures

All of Bolivar County, including the City of Cleveland, is protected from
the Mississippi River 100-year flood event by a levee. This levee runs along
the Mississippi River and is maintained by the U.S. Army Corps of
Engineers (COE).

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard hydrologic
and hydraulic study methods were used to determine the flood hazard data
required for this study. Flood events of a magnitude that is expected to be

. equaled or exceeded once on the average during any 10-, 50~, 100-, or 500-year

period (recurrence interval) have been selected as having special significance for
floodplain management and for flood insurance rates. These events, commonly
termed the 10-, 50-, 100~, and 500-year floods, have a 10-, 2-, 1~, and 0.2-percent
chance, respectively, of being equaled or exceeded during any year. Although the
recurrence interval represents the long-term average period between floods of a
specific magnitude, rare floods could occur at short intervals or even within the
same year. The risk of experiencing a rare flood increases when periods greater
than 1 year are considered. For example, the risk of having a flood that equals
or exceeds the 100-year flood (1-percent chance of annual exceedence) in any
50-year period is approximately 40 percent (4 in 10), and, for any 90-year period,
the risk increases to approximately 60 percent (6 in 10). The analyses reported
herein reflect flooding potentials based on conditions existing in the community at

~ the time of completion of this study. Maps and flood elevations will be amended

periodically to reflect future changes.
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Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-
frequency relationships for each riverine flooding source studied in detail
affecting the community.

Virtually no historical flow data are available for streams in the study area.
Also, no daily or hourly discharge data or flood hydrographs are available
for nearby besins that are hydrologically similar and of comparable size to
those basins being studied. The hydrologic analysis for West Main Canal
was obtained from the COE Detailed Project Report (Reference 4). Values
of the 10-, 50-, 100-, and 500-year peak discharge were obtained using the
HEC-1 computer program (Reference 5). The computer program computes
flood hydrographs utilizing a unit hydrograph defined by Snyder's method
parameters. For this program, the initial rainfall loss, uniform loss rate,
lag time, peaking coefficient "p," storm rainfall, and drainage areas were
defined as input parameters. '

Rainfall information for the 10-, 50-, and 100-year recurrence interval storms
was obtained from Technical Paper No. 40 (Reference 6), then plotted and
extrapolated to obtain the 500-year rainfall.

The drainage areas of the streams studied in detail were drawn on
topographic maps (Reference 7). Drainage divides were determined by map
inspection and field reconnaissance.

Checks on the logic of calculations and the results obtained for the peak
discharges were deemed especially necessary due to the lack of hydrologic
data in this region. Two regression analysis formulas were used. The first
was found in "Flood Frequency of Mississippi Streams" (Reference 8). The
second was a U.S. Geological Survey technical memorandum (Reference 9).
A comparison was made between the results from HEC-1 and from each of
the two regression formulas. Comparisons were made only at stations where
a simple one-basin runoff situation existed, not at stations that were the
sum of two areas. The two regression formulas would usually bracket the
10~year flood, except on Jones Bayou, which, being a perched stream, had
lower flows. The Jones Bayou flows did agree with recorded flows in order
of magnitude. The 50-year flows agreed well with "Flood Frequency of
Mississippi Streams," although the 100-year flows were less than predicted.
The 100-year flows did exhibit a relationship to 10~ and 50-year flows similar
to the relationship between 10-, 50-, and 100-year flows based on gage data
on the Big Sunflower River at Sunflower.

Peak discharge-drainage area relationships for the 10-, 50-, 100-, and 500-year
floods of each flooding source studied in detail in the community are shown
in Table 1.



TABLE 1 - SUMMARY OF DISCHARGIS

AND _LOCATION (S5Q MILES) 10-YEAR 90-YEAR 100-YEAR 300-YEAR
JONES BAYOU
at southern cor- ,
porate limits 4.99 217 310 345 419
at Rosemary Road - 3.04 141 200 223 270

WEST MAIN CANAL '
at White Street 3.2 725 875 960 N/A
just upstream of '
confluence of _ -
Canal No. 8 2.6 580 700 770 NA
at Pearman Road 1.5 335 405 445 N/A

BEAR PEN CANAL
at southern cor-

porate limits* 3.57 383, 696 749 858
at State Highway 8 2.68 632 823 911 1,14
at northern cor-

porate limits 1.20 334 432 478 578

PECAN BAYOU
9,500 feet upstream
of State Highway

46 1.64 609 780 863 1,045
at Yale Street 0.95 420 533 596 725
at Bishop Road 0.65 382 482 537 654
at Maple Street 0.3 204 256 285 348

*Discharge values affected by culvert at State Highway 8

3.2  Hydraulic Analyées

Analyses of the hydraulic characteristics of flooding from the sources
studied were carried out to provide estimates of the elevatlons of floods of
the selected recurrence intervals.

Cross-section data for streams in the area were obtained by field
measurement. All bridges and culverts were surveyed to obtain elevation
data and structural geometry.

Locations of selected cross sections used in the hydraulic analyses- are
shown on the Flood Profiles and on the Flood Insurance Rate Map.
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Roughness cocfficients (Manning's "n") for the streams were estimated by
field inspection at each cross section. Roughness values of Pecan Bayou,
Bear Pen Canal, Jones Bayou, and West Main Canal ranged from 0.04 to 0.10
in the channel section. The overbank "n" values ranged from 0.035 to 0.065,
but were generally lower than the channel roughness values.

Water-surface profiles for the streams studied in detail were developed
using the HEC-2 step-backwater computer model (Reference 10) except on
Bear Pen Canal above State Highway 8. In that area, water-surface profiles
were based on reservoir routing because the highway embankment creates
excessive storage and makes a steady state solution inappropriate. The
culvert at this location causes smaller peak discharges to occur downstream
than those encountered upstream. On West Main Canal, the diversion of
part of the flow to Lead Bayou above State Highway 8 was taken into
account, thereby reducing flows in West Main Canal below this point.
Starting elevations were determined by normal depth analysis.

Flood profiles were drawn showing the computed water-surface elevations
for floods of the selected recurrence intervals. In cases where the 50- and
100-year flood elevations are close together, due to limitations of the profile
scale, only the 100-year profile has been shown.

Areas of the community protected by levees are subject to potential risk
due to possible failure or overtopping of the levee. These areas were
delineated by applying the 100-year elevation determined from the "levee in
place" analysis.

The hydraulic analyses for this study are based on the effects of
unobstructed flow. The flood elevations shown on the profiles are thus
considered valid only if hydraulic structures remain unobstructed, operate
properly, and do not fail.

All elevations are referenced to the NGVD. Elevation reference marks used
in this study are shown on the map and described in the exhibit labeled
Elevation Reference Marks.

ELOODPLAIN MANAGEMENT APPLICATIONS

The National Flood Insurance Program encourages State and local governments to
adopt sound floodplain management programs. Therefore, each Flood Insurance
Study provides 100-year flood elevations and delineations of the 100- and 500-year
floodplain boundaries and 100-year floodway to assist communities in developing
floodplain management measures.

4.1

Floodplain Boundaries

To provide a national standard without regional discrimination, the
1-percent annual chance (100-year) flood has been adopted by FEMA as the
base flood for floodplain management purposes. The 0.2-percent annual
chance (500-year) flood is employed to indicate additional areas of flood risk
in the community. For each stream studied in detail, the 100- and 500-year
floodplain boundaries have been delineated using the flood elevations
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determined at each cross section. Between cross sections, the boundaries
were interpolated using topographic maps at a scale of 1:24000 with a
contour interval of 5 feet (Reference 7).

The 100- and 500-year floodplain boundaries are shown on the Flood
Insurance Rate Map. On this map, the 100-year floodplain boundary
corresponds to the boundary of the areas of special flood hazards (Zones A,
AE, AH, AO, A%, V, and VE) and the 500-year floodplain boundary
corresponds to the boundary of areas of moderate flood hazards. In cases
where the 100- and 500-year floodplain boundaries are close together, only
the 100-year floodplain boundary has been shown. Small areas within the
floodplain boundaries may lie above the flood elevations but cannot be
shown due to limitations of the map scale and/or lack of detailed
topographic data.

For the streams studied by approximate methods, only the 100-year
floodplain boundary was delineated using the previous Flood Insurance Study
for the City of Cleveland (Reference 1).

Some areas of the 'conmunity that are protected from the 100-year flood by
a levee have been delineated as having potential risk due to possible failure
or overtopping of the levee during larger floods.

Floodways

Encroachment on floodplains, such as structures and fill, reduces the
flood-carrying capacity, increases the flood heights and velocities, and
increases flood hazards in areas beyond the encroachment itself. One
aspect of floodplain management involves balancing the economic gain from
floodplain development against the resulting increase in flood hazard. For
purposes of the National Flood Insurance Program, a floodway is used as a
tool to assist local communities in this aspect of floodplain management.
Under this concept, the area of the 100~year floodplain is divided into a
floodway and a floodway fringe. The floodway is the channel of a stream
plus any adjacent floodplain areas that must be kept free of encroachment
so that the 100-year flood can be carried without substantial increases in
flood heights. Minimum Federal standards limit such increases to 1.0 foot,
provided that hazardous velocities are not produced. The floodways in this
study are presented to local agencies as minimum standards that can be
adopted directly or that can be used as a basis for additional floodway
studies. ’

The floodways presented in this study were computed for certain stream
segments on the basis of equal conveyance reduction from each side of the
floodplain. Floodway widths were computed at cross sections. Between
cross sections, the floodway boundaries were interpolated. The results of
the floodway computations are tabulated for selected cross sections and are
shown in Table 2, Floodway Data. The computed floodways are shown on
the Flood Insurance Rate Map. In cases where the floodway and the
100-year floodplain boundaries are either close together or collinear, only
the floodway boundary is shown. Portions of the floodways for Bear Pen
Canal, Pecan Bayou, and Jones Bayou lie outside the corporate limits.
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5.0

Floodways have not been shown for West Main Canal and Bear Pen Canal
upstream of State Highway 8 since the source reports used for this study
did not provide information relating to floodways in the community. Along
streams where floodways have not been computed, the community must
ensure that the cumulative effect of development in the floodplain will not
cause more than a 1.0 foot increase in the base flood elevations at any

point within the community.

The area between the floodway and the 100-year floodplain boundaries is
termed the floodway fringe. The floodway fringe encompasses the portion
of the floodplain that could be completely obstructed without increasing the
water-surface elevation of the 100-year flood by more than 1.0 foot at any
point. Typical relationships between the floodway and the floodway fringe
and their significance to floodplain development are shown in Figure 2.

| 1
, 100-YEAR FLOOD PLAIN — —]
le———FLQQDWAY |
FRINGE * FLOODWAY >T*FRINGE
-
FLOOD ELEVATION WHEN
CONFINED WITHIN FLOODWAY
ENCROACHMENT
e - "ol
n e
AREA OF FLOOD PLAIN THAT COULD
BE USED FOR DEVELOPMENT BY FLOOD ELEVATION
RAISING GROUND BEFORE ENCROACHMENT
LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACHMENT. ONF y N
LINE CD IS THE FLOOD ELEVATION AFTER ENCROACHMENT.
*SURCHARGE IS NOT TO EXCEED 1.0 FOOT (FEMA REQUIREMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

FIGURE 2 - Floodway Schematic
INSURANCE APPLICATION

For flood insurance rating purposes, flood insurance zone designations are
assigned to a community based on the results of the engineering analyses. These
zones are as follows:

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 100-year
floodplains that are determined in the Flood Insurance Study by detailed methods.
Whole-foot base flood elevations derived from the detailed hydraulic analyses are
shown at selected intervals within this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas outside the
500-year floodplain, areas within the 500-year floodplain, areas of 100~year flooding
where average depths are less than 1 foot, areas of 100-year flooding where the
contributing drainage area is less than 1 square mile, and areas protected from

11



6.0

7.0

8.0

9.0

the 100-year flood by levees. No base flood elevations or depths are shown within
this zone.

FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map is designed for flood insurance and floodplain
management applications.

For flood insurance applications, the map designates flood insurance rate zones as
described in Section 5.0 and, in the 100-year floodplains that were studied by
detailed methods, shows selected whole-foot base flood elevations or average
depths. Insurance agents use the zones and base flood elevations in conjunction
with information on structures and their contents to assngn premium rates for
flood insurance policies. :

For floodplain management applications, the map shows by tints, screens, and
symbols the 100- and 500-year floodplains, the floodways, and the locations of
selected cross sections used in the hydraulic analyses and floodway camputations.

OQTHER STUDIES

A Flood Insurance Study in progress for Bolivar County (Reference 2) is in
agreement with this study.

This Flood Insurance Study supersedes the previously published Flood Insurance
Study for the City of Cleveland (Reference 1).

LOCATION OF DATA

Information concerning the pertinent data used in the preparation of this study
can be obtained by contacting the Natural and Technological Hazards Division,
FEMA, 1371 Peachtree Street, NE., Suite 736, Atlanta, Georgia 30309.
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ELEVATION IN FEET (NGVD)
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