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North Carolina to Produce

Flood Insurance Rate Maps in
Partnership with the Federal
Emergency Management Agency

(FEMA)

By Gary W. Thompson, PLS, Director, North
Carolina Geodetic Survey, and Dave Maune,
Ph.D., Dewberry & Davis LLC

The State of North Carolina, the
Federal Emergency Management
Agency (FEMA), and numerous
other federal, state, and local agencies
have entered into a Cooperating Technical
State (CTS) agreement, whereby the
state will assume primary ownership of,
and responsibility for, the National Flood
Insurance Program (NFIP) maps for all
North Carolina communities. This project
will include conducting flood hazard
analyses and producing updated, digital
Flood Insurance Rate Maps (FIRMs).
Congress established the NFIP, which
is administered by FEMA, in 1968 in
response to escalating costs to taxpayers
for flood disaster relief. In support of the
NFIR FEMA identifies flood hazards, and
publishes and updates FIRMs for more
than 18,000 communities. The FIRMS
are used primarily for determining flood
insurance requirements and for floodplain
management. FEMA makes flood insurance
available in communities which adopt and
enforce floodplain ordinances that meet
NFIP regulations. In accordance with the
Flood Disaster Protection Act of 1973,
flood insurance is required for insurable
structures within floodprone areas as a
condition of receipt of federal or federally
backed financing. The goal of the floodplain
management regulations is to minimize
future flood damage. Compliance with these
regulations saves an estimated $770 million
annually in building and contents damage.
Hurricane Floyd revealed limitations
of North Carolinais flood hazard data and
maps. Approximately 55 percent of North
Carolina FIRMs are at least 10 years old,
and approximately 75 percent are at least
5 years old. Although a basic tenet of the
NFIP is to provide communities with the
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most accurate, up-to-date flood hazard
information available, FEMAiS mapping
budget is finite. On average, North Carolina
receives only one updated flood study for
one county per year. The CTS partnership
between North Carolina and FEMA will
maximize the use of state and federal funds
to meet North Carolinais map update needs
while maintaining national standards.

FEMAfs Cooperating
Technical Partner (CTP)
Initiative

The CTS partnership agreement is part
of FEMAis CTP initiative. This initiative

is an innovative new approach to meet
the challenge of maintaining up-to-date
flood maps for over 18,000 communities.
The flood maps need to be updated for
several reasons. Natural and man-made
changes in the floodplain alter flooding
conditions. Also, development creates
new streets and alters road networks.

In addition, most of FEMAjs flood map
inventory was produced using manual
cartographic methods. Although these
methods were state of the art at the time,
modern technology now supports digital
production of the maps. Users need
digital maps for automated geographic
information systems applications. The
digital format also allows for more efficient

future map updates, as well as for online
distribution. Current, accurate flood
maps are critical to reduce potential loss
of life and property, reduce NFIP and
disaster costs, and protect the natural
and beneficial values of floodplains.
Nationwide, 63 percent of the maps are
at least 10 years old, and 84 percent are
at least 5 years old or older.

In 1997, FEMA designed a plan to
modernize its flood map inventory. Over
time, the objective is to eliminate the existing
backlog of outdated maps and to convert
all the maps to a digital format. One of the
key objectives of the modernization plan is
to increase local involvement
in, and ownership of, the
flood mapping process.
Therefore, FEMA developed
the CTP concept. As
technologies have increased
dramatically, many states,
regional agencies, and local
communities have become
increasingly sophisticated and
have invested significant resources in flood
hazard identification. The CTP initiative
will recognize the contributions of these
communities and agencies and fully integrate
them into the flood mapping process.

North Carolinais CTS Flood
Mapping Program

North Carolina is the first state to enter
into a CTS partnership with FEMA. North
Carolinals interest in updating its flood
maps is understandable. The state faces
extreme risk and damage from hurricanes
and flooding. Since 1989 there have been
14 federally declared disasters in North
Carolina. Damages from Hurricane Floyd
alone have reached $3.5 billion. With
Hurricane Floyd, 4,117 uninsured and
under-insured homes were destroyed.
The statefs vulnerability to hurricanes and
flooding make it crucial that communities
and property owners have accurate,
up-to-date information about the flood
hazard. The updated digital FIRMs
produced through the CTS program will
help to protect the lives and property of
North Carolina citizens and contribute to
their general well being.

In August 2000, the North Carolina
General Assembly allocated $23 million
to the flood-mapping project. FEMA has
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contributed an additional $6 million
toward the project. The State of
North Carolina is pursuing the
remaining $4 million from other
federal CTS partners. In addition
to its cash contribution, FEMA has
pledged in-kind contributions of
engineering, mapping, and program
management services through its
Mapping Coordination Contract with
Dewberry & Davis LLC, a private
architectural/engineering firm.
Based on the General Assemblyis
directive, work has begun on Phase
I, which includes the six eastern river
basinsfi Cape Fear, Lumber, Neuse,
Pasquotank, Tar-Pamlico, and White
Oakfi most affected by Hurricane
Floyd. These river basins account for
approximately one-half of the state,
affecting 48 counties (in whole or

in part) and approximately 21,200 o
linear miles of streams and rivers. T
Phase | has an aggressive schedule | S ey = -
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of completing the basin studies for
Lumber, White Oak, and Tar-Pamlico by
August 2001 and for the other three basins
by August 2002. Phase I, which will include
five basins in central North Carolina, will be
initiated in 2001, and Phase Ill, which will
include the final six basins in western North
Carolina will be initiated in 2002. The goal
is to have the entire state remapped by the
end of 2005.

Production of Digital

FIRMs Involves Overlaying
Topography and Flood Data
on a Base Map

Digital Orthophoto Quarter Quadrangles
(DOQQs) produced in partnership by
the State of North Carolina and the U.S.
Geological Survey (USGS) using updated
1998 aerial photography will be used as
the primary base map. In areas where
there is a locally produced base map that
is more current or more accurate than
the DOQQs, the locally developed map
may be used as the base. The base map
covers the entire geographical area and is
used as the source for physical featuresfi
most notably roads and road names,
railroads and railroad names, streams,
and corporate limits. Map users utilize
these features to locate properties and
structures relative to floodplains. DOQQs
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also show the location of individual
structures.

The North Carolina CTS program
will entail the acquisition of high-resolution
topographic data and development of
accurate Digital Elevation Models (DEMs).
The DEMs will be used to perform
engineering studies to develop up-to-date,
accurate flood hazard data and floodplain
mapping. Additionally, because the DEMs
will be owall-to-wall,6 they will have great
value for other engineering and planning
applications beyond flood mapping.

The development of updated digital
FIRMs for the six eastern basins has begun
with a comprehensive o0scopingd phase
for each basin. Because flooding sources
frequently affect many counties and/or
municipalities, it is most efficient to conduct
the updated analyses and mapping on a
basin-wide basis. The scoping process entails
researching and inventorying all available
elevation, flood hazard, and digital base
map data that may be useful for preparing
updated digital FIRMs. Flood hazard data
(e.g., flood elevation profiles, floodplain
boundaries, floodways, and coastal hazard
zones) already on the FIRMs are assessed
for adequacy. Where the existing flood
hazard data are inadequate, the most

appropriate technical method to develop
up-to-date flood hazard data is determined
and a priority level established. Face-to-
face meetings are being conducted with
counties and communities to determine
needs for updating the FIRMs. Data that
need to be developed or acquiredfi such
as digital base maps, DEMs, or field surveys
of stream channels, hydraulic structures,
and coastal transectsii are identified. The
proposed scales and paneling scheme for
digital FIRM production are determined.
Finally, a schedule will be developed for the
completion of updated flood hazard data
and for digital FIRM production. The results
of this scoping research and coordination are
consolidated and synthesized to produce
0Basin Planso tailored to the needs of all
the counties and communities within the
basin.

After scoping comes the map
production phase. Using the basin plans
developed during the scoping phase and the
DEMs being developed, work on updated
engineering analyses and floodplain mapping
begins. Updated flood hazard data and
floodplain mapping will be used to produce
seamless digital FIRM coverage for the entire
State. Digital FIRMs will be produced on a
countywide basis, whereby the county and
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