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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities 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.

This publication incorporates revisions to the original Flood Insurance
Study. These revisions are presented in Section 9.0.
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FLOOD INSURANCE STUDY
SURRY COUNTY (UNINCORPORATED AREAS) NORTH CAROLINA

1.0 INTRODUCTION

.l Purpose of Study

This Flood Insurance Study investigates the existence and severity of flood
hazards in the unincorporated areas of Surry County, North Carolina and
aids in the administration of the National Flood Insurance Act of 1968

and the Flood Disaster Protection Act of 1973. This study will be used

to convert Surry County to the regular program of flood insurance by the
Federal Emergency Management Agency (FEMA). Local and regional plan-
ners will use this study in their efforts to promote sound flood plain man-
agement.

In some states or communities, flood plain management criteria or regula-
tions may exist that are more restrictive or comprehensive than those

on which these Federally-supported studies are based. These criteria take
precedence over the minimum Federal criteria for purposes of regulating
development in the flood plain, as set forth in the Code of Federal Requla-
tions at 24 CFR, 1910.1 (d). In such cases, however, it shall be understood
that the state (or other jurisdictional agency) shall be able to explain these
requirements and criteria.

1.2 Coordination

The result of the flood hazard analyses of the Soil Conservation Service
(SCS) (References | and 2) have been used in this Flood Insurance Study.

A final coordination meeting was held on January 5, 1981, to review the
report with representatives of the SCS, FEMA and officials of Surry County.

2.0 AREA STUDIED

2.1  Scope of Study

Ararat River has its headwaters along the Blue Ridge Parkway in Carrol
County Virginia and flows south into North Carolina and through Surry
County to its confluence with the Yadkin River at Siloam, North Carolina.
The study area consists of a 9.5 mile reach of the river between the North
Carolina-Virginia state line and the junction of Stewarts Creek approximately
two miles south of Mount Airy, North Carolona.

Stewarts Creek and Lovills Creek have their headwaters along the southern
edge of the Blue Ridge Parkway in Carroll County, Virginia and flows south
to North Carolina and through Surry County to their conf luence with the



Ararat River at Mount Airy, North Carolina. The Stewarts Creek study
area consisted of a |6 mile reach of Stewarts Creek and a 5.4 mile reach

of Pauls Creek, a tributary to Stewarts Creek. The Lovills Creek study area
consists of a 6.7 mile reach on Lovills Creek. These study reaches are from
the proposed structures downstream to Ararat River. The area studied

is shown on the Vicinity Map (Figure 1).

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 equalled

or exceeded once on the average during any 10-, 50-, 100-, and 500-year period
(recurrence intervals), have been selected as having special significance for flood
plain management and for flood insurance premium rates. These events, commonly
termed the 10-, 50-, 100-, and 500-year floods, have a 10, 2, |, and 0.2 percent
chance, respectively, of being equalled 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 one year are considered. For example, the risk of having a flood
which equals or exceeds the 100-year flood (one percent chance of annual occurrence)
in any 50 year period is about 40 percent (four in 10), and for any 90 year period,
the risk increases to about 60 percent (six in 10). The analyses reported here
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 and Hydraulic Analyses
Hydrologic and hydraulic data used in this Flood Insurance Study were obtained
from the Flood Hazard Analyses Reports prepared by SCS (References |
and 2).
All elevations used in this study are referenced to National Geodetic Vertical

Datum of 1929 (NGVD); the elevation reference marks used in this study
are shown and described on the maps.

FLOOD PLAIN MANAGEMENT APPLICATIONS

The National Flood Insurance Program encourages state and local governments
to adopt sound flood plain management programs. Therefore, each Flood Insur-
ance Study includes a flood boundary map designed to assist communities in
developing sound flood plain management measures.
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Flood Boundaries

In order to provide a national standard without regional discrimination,

the 100-year flood has been adopted by FEMA as the base flood for pur-
poses of flood plain management measures. The 500-year flood is employed
to indicate additional areas of flood risk in the community.

For each stream studied in detail, the boundaries of the 100-and the 500
year floods were delineated using the Flood Hazard Area photo maps of

the Flood Hazard Analyses Reports prepared by the SCS (References | and
2).

Floodways

Encroachment on flood plains, such as artificial fill, reduces the flood-
carrying capacity, increases the flood heights of streams, and increases
flood hazards in areas beyond the encroachment itself. One aspect of flood
plain management involves balancing the economic gain from flood plain
development against the resulting increase in flood hazard. For purposes

of the National Flood Insurance Program, the concept of a floodway is

used as a tool to assist local communities in this aspect of flood plain
management. Under this concept, the area of the 100-year flood is divided
into a floodway and a floodway fringe. The floodway is the channel of

a stream plus any adjacent flood plain areas that must be kept free of en-
croachment in order that the 100-year flood may be carried without sub-
stantial increases in flood heights. Minimum standards of FEMA limits

such increases in flood heights to |.0 foot, provided that hazardous velocities
are not produced. The floodways in this report are presented to local agencies
as minimum standards that can be adopted or that can be used as a basis

for additional studies.

Technical data required to define limits of flooding for the selected 10-
year, 50-year, 100-year and 500-year frequency floods, and determination

of floodway limits were developed by SCS. The Town of Mt. Airy and Surry
County Commissioners have the responsibility of implementing the flood
plain management and floodway based on the technical data developed

by SCS. The delineation of the floodway is controlled by the Floodway
Regulation Law, G.S. 143-215.56-61, and General Statures G.S. 142-215.52(2)
and G.S. 143-215.53, the floodway regulation law (References | and 2).



5.0

INSURANCE APPLICATION

In order to establish actuarial insurance rates, FEMA has developed a process
to transform the data from the engineering study into flood insurance criteria.
This process includes the determination of reaches, Flood Hazard F actors
(FHFs), and flood insurance zone designations for each significant flooding
source affecting the community.

5.1

5.2

5.3

Reach Determinations

Reaches are defined as lengths of watercourses having relatively the
same flood hazard, based on the average weighted difference in water-
surface elevations between the 10- and 100-year floods. This difference
does not have a variation greater than that indicated in the following
table for more than 20 percent of the reach.

Average Difference Between

10- and 100-Year Floods Variation
Less than 2 feet 0.5 foot
2 to 7 feet 1.0 foot

Flood Hazard Factors (FHFs)

The Flood Hazard Factor is used to correlate flood information with
insurance rate tables. Correlations between property damages from

floods and their assigned FHFs are used to set actuarial insurance premium
rate tables based on FHFs from 005 to 200.

The FHF for areach is the average weighted difference between the

10~ and 100-year flood water-surface elevations expressed to the nearest
one-half foot, and shown as a three-digit code. For example, if the diff-
erence between the water-surface elevations of the 10- and 100-year
floods is 0.7 foot, the FHF is 005; if the difference is |.4 feet, the FHF
is 015; if the difference is 5.0 feet, the FHF is 050. When the differ-
ence between the 10- and 100-year flood water-surface elevations is
greater than 10.0 feet, the accuracy for the FHF is to the nearest foot.

‘Flood Insurance Zones

After the determination of reaches and their respective FHFs, the entire
unincorporated areas of Surry County was divided into zones, each having
a specific flood potential or hazard. Each zone was assigned one of the
following flood insurance zone designations.



Zone A: Special Flood Hazard Areas inundated by
the 100-year flood, determined by approxi-
mate methods; no base flood elevations
shown or FHFs determined.

Zones A3, A4, A5, A6, Special Flood Hazard Areas inundated by
A9, AID, Al2 & the 100-year flood, determined by detailed
Al3: methods; base flood elevations shown, and
zones subdivided according to FHFs.

Zone B: Areas between the Special Flood Hazard
Area and the limits of the 500-year flood,
including areas of the 500-year flood plain
that are protected from the 100-year flood
by dike, levee, or other water control struc-
ture; areas subject to certain types of
100-year shallow flooding where depths are
less than 1.0 foot; or areas subject to
100-year flooding from sources with
drainage areas less than | square mile.
Zone B is not subdivided.

Zone C: Areas of minimal flooding.

Table 1, "Flood Insurance Zone Data," summarizes the flood elevation
differences, FHFs, flood insurance zones, and base flood elevation for
each flooding source studied in detail in the community.

5.4 Flood Iinsurance Rate Map Description

The Flood Insurance Rate Map for the unincorporated areas of Surry
County is, for insurance purposes, the principal result of the Flood In-
surance Study. This map contians the official delineation of flood in-
surance zones and base flood elevation lines. Base flood elevation lines
show the locations of the expected whole-foot water-surface elevations
of the base (100-year) flood. This map is developed in accordance with
the latest flood insurance map preparation guidelines published by
FEMA.

6.0 OTHER STUDIES

No others studies have been done for Surry County, North Carolina.
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7.0 LOCATION OF DATA

Survey, hydrologic, hydraulic, and other pertinent data used in this study can

be obtained by contacting the office of the Federal Emergency Management
Agency, |nsurance and Mitigation Division, 1375 Peachtree Street, N.E. Atlantaq,
Georgia 30309.

8.0 BIBLIOGRAPHY AND REFERENCES

I.  U.S. Department of Agriculture, Soil Conservation Service, Flood Hazard
Analyses of Ararat River, Surry County, North Carolina, April 1979.

2.  U.S. Department of Agriculture, Soil Conservation Service, Flood Hazard
Analyses of Stewarts Creek - Lovills Creek, Surry County, North Carolina,
June [979.



9.0

REVISIONS DESCRIPTION

This section has been added to provide information regarding significant revisions
made since the original Flood Insurance Study was printed. Future revisions may
be made that do not result in the republishing of the Flood Insurance Study
report. To assure that any user is aware of all revisions, it is advisable to
contact the community repository of flood hazard data located at the Surry
County Planning and Development Office, Courthouse Square, Dobson, North
Carolina.

9.1 First Revision (Revised September 15, 1989)
a. Acknowledgments

The hydrologic and hydraulic analyses for this Revisions Description
were performed by the U.S. Army Corps of Engineers (COE),
Wilmington District, and the U.S. Soil Conservation Service (SCS).
The Federal Emergency Management Agency reviewed and accepted
these data for purposes of this revision.

b Scope

This Flood Insurance Study was revised for the Ararat River north of
Stewarts Creek, Stewarts Creek, Lovills Creek, and Tumbling Rock
Branch. In addition, floodways were added to the Ararat River north
of Stewarts Creek, Stewarts Creek, Pauls Creek, Lovills Creek, and
Tumbling Rock Branch. This Revisions Description includes
information from the SCS report titled "Flood Hazard Analyses,
Stewarts Creek-Lovills Creek, Surry County, North Carolina"
(Reference 3). The information was used to prepare the Flood
Insurance Rate Map, effective December 1981, but was not included in
the original Flood Insurance Study text.

e Hydrologic and Hydraulic Analyses

The COE performed new hydrologic analyses for the Ararat River
using the log-Pearson Type III method (Reference 4) in a regional
frequency study of gages in the Yadkin River basin. The COE also
developed discharges for Tumbling Rock Branch using methods
outlined in a U.S. Geological Survey report titled "Effect of Urban
Development on Floods in the Piedmont Province of North Carolina"
(Reference 5).

The revised discharges for the Ararat River and Tumbling Rock
Branch and discharges previously determined by the SCS for Stewarts
Creek, Pauls Creek, and Lovills Creek are shown in Table 2, Revised
Summary of Discharges.



TABLE 2 -~ REVISED SUMMARY OF DISCHARGES

FLOODING SOURCE DRAINAGE AREA ____ PEAK DISCHARGE(CFS)
AND LOCATION (SQ MILES) 10-YEAR 20-YEAR 100-YEAR 300-YEAR

ARARAT RIVER
just upstream of
confluence of
Stewarts Creek 111.0 10,700 20,200 27,800 50,700
just upstream of
confluence of

Lovills Creek 75.0 8,000 16,000 21,300 39,100
about 4,300 feet

upstream of

Linville Road 59.0 6,600 13,000 17,400 32,000

STEWARTS CREEK
at mouth 76.3 7,400 10,900 14,100 23,750
just upstream of
confluence of

Pauls Creek 33.9 4,100 6,200 8,150 14,450
PAULS CREEK
at mouth 28.9 5,600 8,700 11,500 19,850

LOVILLS CREEK
just upstream of
mouth 35.29 4,555 6,275 7,715 12,435
just upstream of
confluence of

Tumbling Roek
Branch 30.95 4,470 6,345 7,925 12,945
TUMBLING ROCK BRANCH
at mouth- 1.77 760 1,310 1,560 2,370
just upstream of
Westlake Drive 0.66 450 810 990 1,475

The COE used the HEC-2 step-backwater computer program
(Reference 6) to perform hydraulic analyses for the Ararat River
upstream of Stewarts Creek; for Lovills Creek from its mouth to the
northern corporate limits of the City of Mount Airy, North Carolina;
and for Tumbling Rock Branch. The roughness coefficients
(Manning's "n" for the Ararat River range from 0.04 to 0.07 for the
main channel and from 0.06 to 0.10 for the overbank areas. Roughness
coefficients for Lovills Creek range from 0.035 to 0.055 for the main
channel and from 0.06 to 0.12 for the overbank areas. Roughness
coefficients for Tumbling Rock Branch range from 0.04 to 0.06 for the
main channel and from 0.06 to 0.12 for the overbank areas. The COE
delineated the 100-and 500-year floodplains and the 100-year floodway

10



for the Ararat River, Lovills Creek, and Tumbling Rock Branch,
adjacent to Mount Airy, using topographic work maps at a scale of
1:4800 with a contour interval of 5 feet (Reference 7). The 100~ and
500-year floodplains and the 100-year floodway for the Ararat River
north of Mount Airy were delineated using a topographic map at a
scale of 1:24000 with a contour interval of 20 feet (Reference 8), The
water-surface profiles and 100~ and 500~year floodplain delineation for
Lovills Creek upstream of Mount Airy were not revised.

The WSP-2 computer program (Reference 9) was used to revise the
starting water-surface elevations for Stewarts Creek to match the
revised water-surface profiles for the Ararat River.

Floodways were added for Stewarts Creek, Pauls Creek, and Lovills
Creek upstream of Mount Airy using maps from the SCS Flood Hazard
Analyses report (Reference 3).

Floodways

Due to the scope of the previously effective Flood Insurance Study
for this community, a floodway was not determined for certain
flooding sources. This Revisions Description incorporates the results
of the floodway analyses for the Ararat River, Stewarts Creek, Pauls
Creek, Lovills Creek, and Tumbling Rock Branch into the effective
Flood Insurance Study.

The floodways presented in this study were computed for certain
stream segments on the basis of a conveyance reduction from each
side of the floodplain. The results of these computations were
tabulated at selected cross sections for each stream segment for
which a floodway was computed and are presented in Table 3,
Floodway Data.

As shown on the Flood Boundary and Floodway Map, the floodway
boundaries were computed at cross sections. Between cross sections,
the boundaries were interpolated. In cases where the floodway and
the 100-year floodplain boundaries are either close together or
collinear, only the floodway boundary has been shown. Portions of
the floodway of the Ararat River, Lovills Creek, and Tumbling Rock
Branch lie outside the ecounty boundary.

Along streams where base flood elevations have been established but
floodways have not been computed, the community must ensure that
the cumulative effect of development in the floodplain will not cause
more than a 1l.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,

11
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LINE AB IS THE FLOOD ELEVATION BEFORE ENCROACH%E#T.
LINE CD IS THE FLOOD ELEVATION AFTER ENCROACHMENT.
“SURCHARGE IS NOT TO EXCEED 1.0 FOOT {FEMA REQUIAEMENT) OR LESSER AMOUNT IF SPECIFIED BY STATE.

FIGURE 2 - Floodway Schematie

Other Studies

The Flood Insurance Study published for the City of Mount Airy,
North Carolina (Reference 10) is in agreement with this revised study.
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