CITY OF PARAGOULD,

ARKANSAS
GREENE COUNTY




NOTICE TO
FLOOD INSURANCE STUDY USERS

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

Part or all of this FIS may be revised and republished at any time. 1In
addition, part of this FIS may be revised by the Letter of Map Revision (LOMR)
process, which does not involve republication or redistribution of the FIS.

It is, therefore, the responsibility of the user to consult with community

officials and to check the community repository to obtain the most current FIS
components.

Initial FIS Effective Date: FIS report - December 1977

’ Flood Insurance Rate Map - June 15, 1978
Revised FIS Date: May 4, 1992
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FLOOD INSURANCE STUDY
CITY OF PARAGOULD, GREENE COUNTY, ARKANSAS

1.0 INTRODUCTION

1.1

1.2

1.3

Purpose of Study

This Flood Insurance Study revises and updates a previous Flood
Insurance Study/Flood Insurance Rate Map for the City of Paragould,
Greene County, Arkansas. This information will be used by the City
of Paragould to update existing floodplain regulations as part of
the Regular Phase of the National Flood Insurance Program (NFIP).
The information will also be used by local and regional planners to
further promote sound land use and floodplain development.

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.

Authority and Acknowledgments

The sources of authority for this Flood Insurance Study are the
National Flood Insurance Act of 1968 and the Flood Disaster
Protection Act of 1973.

The hydrologic and hydraulic analyses for the original study were
prepared by the U. S. Army Corps of Engineers (COE), Memphis
District, for the Federal Emergency Management Agency (FEMA), under
Inter-Agency Agreement No. IAA-H-16-75, Project Order No. 15, and
Inter-Agency Agreement No. IAA-H-7-76, Project Order No. 15. That
work was completed in January 1977. 1In this revision, hydrologic
and hydraulic analyses for Eight Mile Creek, Tributary No. 1,
Tributary No. 2, and Tributary No. 3 were prepared by FTIN
Associates, Ltd., for FEMA, under Contract No. EMW-89-C-2830. This
work was completed in March 1990.

Coordination

The purpose of an initial Consultation Coordination Officer's (CCO)
meeting i1s to discuss the scope of the Flood Insurance Study. A
final CCO meeting is held to review the results of the study.

For the original study, an initial CCO meeting was held in October
1975, and a final CCO meeting was held on March 16, 1977. Both of
these meetings were attended by representatives of the COE, the
city, and FEMA.



For this revised study, an initial CCO meeting was held on June 8,
1988; a final CCO meeting was not held. The initial meeting was
attended by representatives of FIN Associates, Ltd., the city, and
FEMA.

In this revision, the following sources were contacted for
information and/or coordination of results: the City of Paragould,
the Soil Conservation Service (SCS), the COE, and the U. S
Geological Survey (USGS).

2.0 AREA STUDIED

2.1

2.2

Scope of Study

This Flood Insurance Study covers the incorporated area of the City
of Paragould, Greene County, Arkansas. The area of study is shown
on the Vicinity Map (Figure 1).

In the original study, Eight Mile Creek, Loggy Creek, and Reynolds
Creek were studied by detailed methods. In this revision, the
following streams were studied by detailed methods: Eight Mile
Creek, from approximately 1.2 miles downstream of U. S. Route 412 to
a point approximately 350 feet upstream of South Spring Grove
Street; Tributary No. 1, from its confluence with Eight Mile Creek
to Honeysuckle Road; Tributary No. 2, from its confluence with Eight
Mile Creek to a point approximately 30 feet upstream of Maxwell
Street; and Tributary No. 3, from its confluence with Eight Mile
Creek to a point approximately 1.2 miles upstream of Bo Gill Road.
In addition, depths and floodplain boundaries for areas of shallow
flooding (Zone AO) were revised along Eight Mile Creek. These areas
were located southeast of the St. Louis Southwestern Railway.

Limits of detailed study are indicated on the Flood Profiles
(Exhibit 1) and on the Flood Insurance Rate Map (Exhibit 2). The
areas studied by detailed methods were selected with priority given
to all known flood hazard areas and areas of projected development
and proposed construction through March 1995.

All or portions of Reynolds Lake, Johnson Creek, Village Creek, and
several small streams in the southern and western portions of the
city were studied by approximate methods. Approximate analyses were
used to study those areas having a low development potential or
minimal flood hazards. The scope and methods of study were proposed
to, and agreed upon by, FEMA and the City of Paragould.

Community Description

The City of Paragould is located in central Greene County, in
northeast Arkansas. The city is completely surrounded by the
unincorporated areas of Greene County.

The population of the city was 15,248 in 1985. This represents

2
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2.3

approximately 50 percent of the population of Green County. Since
1960, the city has experienced an average of 1 percent per year
increase in population. This growth has brought about residential
and commercial development within the floodplains, especially within
the floodplain of Eight Mile Creek.

The city is located along the eastern slope of Crowley's Ridge; the
land slopes gently from west to east. The streams studied flow in
the same general direction. The watershed of Eight Mile Creek and
its tributaries contributing to flooding in the area is
approximately 32.4 square miles. The soil outside the floodplains
is primarily of the Loring-Memphis Association, a well-drained silty
loam. The floodplain areas are composed of heavier, poorly drained
silt loam of the Calhoun-Calloway Association.

The climate of the area is characterized by hot, humid summers and
cool, wet winters. The mean annual temperature is 60 degrees
Fahrenheit( F), with monthly averages ranging from 36°F in January
to 81°F in July. Precipitation averages about 47 inches per year,
with monthly averages ranging from 2.7 inches in October to 5.1
inches in March.

Principal Flood Problems

The City of Paragould has a history of frequent damaging floods. 1In
the past, floods have cost property owners millions of dollars in
flood damages. The following tabulation details information on
certain flood producing rainfalls, according to local accounts and
related information:

Date Rainfall (inches) Duration (hours)
June 18, 1945 2.5 -
February 18, 1956 3.5 24
August 14, 1957 6.6 6
November 14, 1957 4.6 36
September 17, 1962 5.7 48
January 30, 1969 5-01 41
April 19, 1973 4.0 2

5.02 4

3
6.8 16

;Paragould Daily Press

U. S. Weather Service maximum for 24 hours, duration determined
from local interviews

Broadcast from Radio KHIG in the City of Paragould



2.4

Based on the rainfall data tabulated above, the August 14, 1957
storm was iIn excess of a 200-year recurrence interval rainfall.
Figures 2 and 3 show flood scenes and high-water marks for the 1969
and 1973 floods. The April 19, 1973 flood was equivalent to the
synthetic 100-year flood discussed in this report. No other storm
events causing major flooding have occurred since 1973.

There are no streamflow gages in the vicinity of Eight Mile Creek.
The National Weather Service has no recording gages in the vicinity
of the city.

Numerous factors contribute to flooding in the area. The steep
slopes of Crowley's Ridge, many of which are seasonally cultivated,
but barren during peak rainfall seasons, offer low retention rates
and high degrees of rainfall runoff. The high velocity flows
resulting from these conditions encourage erosion, making ditch and
channel maintenance difficult, especially where Eight Mile Creek's
stream gradient flattens. Man-made structures such as roads,
railroads, and bridges across the Eight Mile Creek floodplain
restrict flood flows and raise flood levels.

The high degree of development in the floodplain areas of the city
invites more flood damage in the future. Although the city's
forefathers started the city on high ground, the growth process has
gradually moved people and homes into low-lying areas.

Flood Protection Measures

The only significant flood protection measures implemented on the
streams studied in this report have been on Eight Mile Creek. The
portion of Eight Mile Creek between stream miles 8 and 12 was
restored by the COE in 1957, under authority contained in Section
208 of the 1954 Flood Comtrol Act. Also, in the latter part of
1957, the remainder of Eight Mile Creek through the city was
improved. The most recent channel improvement on Eight Mile Creek
was constructed by the city in the fall of 1973 following the April
19, 1973 flood. This construction helped restore the flood flow
carrying capacity of the channel, but did not eliminate the threat
of future flooding. Also, a spoil bank levee downstream from mile
12.8 contains flood flows to a limited extent.

A recreational reservoir, Reynolds Lake, above Reynolds Creek, does
provide some flood storage. It is not designed or used for flood
control purposes, however.

The city is currently working with the Memphis District of the COE
to improve Eight Mile Creek so that it would have a 100-year flood
channel capacity. This effort is still in the planning phase,
however.



Flood Heights Along Eight Mile Creek at Green County

Figure 2.
Fairgrounds at Junction of State Highways 1 and 135.

P

Figure 3. Flood Heights Along Eight Mile Creek at White Shoe
Company on Vance Avenue
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3.0 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 which
are 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 which 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.

3.1 Hydrologic Analyses

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

No useful stream flow records were available for the streams studied
in detail. 1In the original study, peak discharges for floods of the
10-, 50-, 100-, and 500~-year recurrence intervals were obtained by
applying various rainfall-duration data from the National Weather
Service Technical Paper No. 40 to unit hydrographs developed along
the streams (Reference 1). Unit hydrographs were developed using
Snyder's method, with coefficients taken from previous studies of
basins with similar characteristics (Reference 2).

In this revision, peak discharges for floods of the 10-, 50-, 100-,
and 500-year recurrence intervals for Eight Mile Creek, and the 100-
year recurrence interval for the tributaries studied in detail, were
obtained by using rainfall-duration data from the National Weather
Service Technical Paper No. 40, with the HEC-1 Flood Hydrograph
Package computer program (References 1 and 3). Unit hydrographs
were developed using Snyder's method, with coefficients taken from
the General Design Memorandum for Eight Mile Creek (Reference 4).
Minor modifications in the Eight Mile Creek HEC-1 model were
required to model Tributary Nos. 1, 2, and 3. Since several sub-



basins were further subdivided, the timing of the peak flows
reaching Eight Mile Creek were slightly different, resulting in
minor changes in the flow values developed for Eight Mile Creek.

A summary of the drainage area-peak discharge relationships for the
streams studied by detailed methods is shown in Table 1, "Summary of
Discharges.”

TABLE 1 - SUMMARY OF DISCHARGES

FLOODING SOURCE DRAINAGE AREA PEAK DISCHARGES (cfs)

AND LOCATION (sq. miles) 10-YEAR 50-YEAR 100-YEAR 500-YEAR
EIGHT MILE CREEK

At mile 10.79 16.7 6,814 8,181 8,972 - 11,636
LOGGY CREEK

At Cross Section A 10.3 3,800 4,940 5,350 6,400
At Reynolds Road 7.9 3,400 4,440 4,800 5,730
At Cross Section E 2.3 2,800 3,650 3,950 4,720
REYNOLDS CREEK

At confluence of

Loggy Creek 1.3 760 990 1,090 1,290
TRIBUTARY NO. 1

At confluence with Eight

Mile Creek 0.4 b * 611 *
TRIBUTARY NO. 2

At confluence with Eight

Mile Creek 0.2 * * 347 *
TRIBUTARY NO. 3

At confluence with Eight

Mile Creek 0.6 * * 495 *

* Data not computed

3.2 Hydraulic Analyses

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



In the original study, cross section data were obtained or
extrapolated from field surveys. All of the cross sections on Eight
Mile Creek were obtained from surveys conducted in July 1970 and
updated to reflect current conditions. All spot elvations in the
area were obtained in September 1975 and February 1976. In this
revision, cross sections for the backwater analyses of Eight Mile
Creek and Tributary Nos. 1, 2, and 3 were field surveyed. Bridge
data were obtained by field surveys and measurements.

Locations of selected cross sections used in the hydraulic analyses
are shown on the Flood Profiles (Exhibit 1). For stream segments
for which a floodway was computed (Section 4.2), selected cross-~
section locations are also shown on the Flood Insurance Rate Map
(Exhibit 2).

Water—surface elevations of floods of the selected recurrence
intervals were computed using the COE HEC-2 step-backwater computer
program (Reference 5). Flood profiles were drawn showing computed
water-surface elevations for floods of the selected recurrence
intervals. In the original study, starting water-surface elevations
were determined by the slope-area method. In this revision,
starting water-surface elevations for Eight Mile Creek were
determined by slope-area method and starting water-surface
elevations for Tributary Nos. 1, 2, and 3 were obtained from the
100-year flood elevation on Eight Mile Creek from the HEC-2
analysis.

In the original study, shallow flooding areas were determined from
topographic information, interviews with residents, and
interpretation of aerial photographs of the January 1969 flood
obtained from the Paragould Daily Press. The average depth of
shallow flooding was estimated to be 2 feet. 1In this revision,
shallow flooding analyses were based on rating curves developed for
the Eight Mile Creek General Design Memorandum and the amount of
flow leaving the basin caculated by the split flow analysis.

Channel roughness factors (Manning's "n") were chosen by engineering
judgment and field inspection. For the streams studied in the
original study, the channel "n" value was 0.050, and the overbank
"n" value was 0.090. For Eight Mile Creek in this revision, the
channel "n" values ranged from 0.050 to 0.055 and the overbank "n"
values ranged from 0.090 to 0.120. For Tributary Nos. 1, 2, and 3
studied in this revision, the channel "n" values ranged from 0.020

to 0.070 and the overbank "n" values ranged from 0.030 to 0.100.

The hydraulic analyses for this study were based on 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.

9



All elevations are referenced to the National Geodetic Vertical
Datum of 1929 (NGVD). Elevation reference marks used in this study,
and their descriptions, are shown on the maps.

4.0 FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP 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 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 the streams studied in
detail, the 100~ and 500-year floodplain boundaries have been
delineated using the flood elevations determined at each cross
section. In the original study, between cross sections, the
boundaries were interpolated using topographic maps at a scale of
1:62,500, enlarged to 1:6,000, with contour intervals of 5 feet and
20 feet (Reference 6). In this revision, the boundaries were
interpolated using topographic maps at a scale of 1:24,000, enlarged
to 1:12,000, with contour intervals of 5 feet and 10 feet

(Reference 7). The boundaries of the shallow flooding areas were
determined from topographic information, interviews with residents,
and interpretation of aerial photographs of the January 1969 flood,
which were obtained from the Paragould Daily Press.

The approximate floodplain boundaries for Johnson Creek were
determined in a manner similar to that used for the streams studied
in detail in the 1978 FIS. An approximate 100-year profile was used
to specify floodplain boundaries on the above referenced topographic
maps. No field cross sections were taken in this area. 1In this
revision, the 100-year floodplain boundaries for several flooding
sources studied by approximate methods were delineated using
topographic maps (Reference 7).

The 100- and 500-year floodplain boundaries are shown on the Flood
Insurance Rate Map (Exhibit 2). On this map, the 100-year

floodplain boundaries correspond to the boundaries of the areas of
special flood hazard (Zones A and AE), and the 500-year floodplain

10



4.2

boundaries correspond to the boundaries of areas of moderate flood
hazard. In cases where the 100- and 500-year floodplain boundaries
are close together, only the 100-year floodplain boundaries have
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 boundaries are shown on the Flood Insurance Rate Map
(Exhibit 2).

Floodways

Encroachment on floodplains, such as structures and fill, reduces
flood-carrying capacity, increases 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 a minimum
standard 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 (Table 2). The computed
floodways are shown on the Flood Insurance Rate Map (Exhibit 2). 1In
cases where the floodway and 100-year floodplain boundaries are
either close together or collinear, only the floodway boundary is
shown. No floodways were computed for Tributary Nos. 1, 2, and 3.
Portions of the floodway widths for Eight Mile Creek extend beyond
the corporate limits.

Encroachment into areas subject to inundation by floodwaters having
hazardous velocities aggravates the risk of flood damage, and
heightens potential flood hazards by further increasing velocities.
A listing of stream velocities at selected cross sections is
provided in Table 2, "Floodway Data.” 1In order to reduce the risk

11
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of property damage in areas where the stream velocities are high,
the community may wish to restrict development in areas outside the
floodway.

The area between the floodway and 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 4.

FLOODWAY A FLOODWAY__ |
FRINGE LOODWAY FRINGE

FLOOD ELEVATION WHEN
CONFINED

Ergt AREA OF ALLOWABLE \_/ FLOOD ELEVATION
ENCROACHMENT: RAISING BEFORE ENCROACHMENT

%eg:msugswem ON FLOOOPLAN
THAT EXCEEDS THE .
INDICATED STANDARDS

LINE A - B IS THE FLOOD ELEVATION BEFORE ENCROACHMENT
UNE C - D IS THE FLOOD ELEVATION AFTER ENCROACHMENT

*SURCHARGE NOT TO EXCEED 1.0 FOOT (FEDERAL EMERGENCY MANAGEMENT AGENCY REQUIREMENT) OR LESSER HEIGHT IF SPECINED BY STATE

Figure 4 -FLOODWAY SCHEMATIC

5.0 INSURANCE APPLICATIONS

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

13



Zone A

Zone A is the flood insurance rate zone that corresponds to the 100-
year floodplains that are determined in the Flood Insurance Study by
approximate methods. Because detailed hydraulic analyses are not
performed for such areas, no base flood elevations or depths are
shown within this zone.

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. In most instances, whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown at
selected intervals within this zone.

Zone AH

Zone AH is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually areas of ponding) where
average depths are between 1 and 3 feet. Whole-foot base flood
elevations derived from the detailed hydraulic analyses are shown at
selected intervals within this zone.

Zone A0

Zone A0 is the flood insurance rate zone that corresponds to the
areas of 100-year shallow flooding (usually sheet flow on sloping
terrain) where average depths are between 1 and 3 feet. Average
whole-depths derived from the detailed hydraulic analyses are shown
within this zone.

Zone A99

Zone A99 is the flood insurance rate zone that corresponds to areas
of the 100-year floodplain that will be protected by a Federal flood
protection system where construction has reached specified statutory
milestones. No base flood elevations or depths are shown within
this zone.

Zone V

Zone V is the flood insurance rate zone that corresponds to the 100-
year coastal floodplains that have additional hazards associated
with storm waves. Because approximate hydraulic analyses are
performed for such areas, no base flood elevations are shown within
this zone.

14



6.0

7.0

Zone VE

Zone VE is the flood insurance rate zone that corresponds to the
100-year coastal floodplains that have additional hazards associated
with storm waves. 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, and to 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 the 100-year flood by levees. No base flood
elevations or depths are shown within this zone.

Zone D

Zone D is the flood insurance rate zone that corresponds to
unstudied areas where flood hazards are undetermined, but possible.

FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map (FIRM) 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 assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens,
and symbols, the 100- and 500-year floodplains. Floodways and the
locations of selected cross sections used in the hydraulic analyses and
floodway computations are shown where applicable. The FIRM includes
flood hazard information that was presented separately on the Flood
Boundary and Floodway Map in the previously printed Flood Insurance Study
for the City of Paragould.

OTHER STUDIES

Because it is based on more up-to-date analyses, this study supersedes
the previously printed Flood Insurance Study for the City of Paragould
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8.0

9.0

(Reference 8). Please note that this Flood Insurance Study also
supersedes the Flood Boundary and Floodway Map for the City of Paragould,
which was published as part of the previously printed Flood Insurance
Study. The information on the Flood Boundary and Floodway Map has been
added to the Flood Insurance Rate Map accompanying this Flood Insurance
Study.

LOCATION OF DATA

Information concerning the pertinent data used in preparation of this
study can be obtained by contacting FEMA, the Natural and Technological
Hazards Division, Federal Regional Center, 800 North Loop 288, Denton,
Texas 76201-3698.
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