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Figure |I. Counties Most
Affected by Hurricane Floyd

EXECUTIVE SUMMARY

n September 15 and 16, 1999,

Hurricane Floyd struck the
coast of North Carolina near Cape
Fear. It moved north through the
state, creating widespread inland
flooding and coastal damage that
led to the loss of life, destruction of
homes, businesses and infrastructure,
loss of livestock and crops, and a dis-

ruption of commerce.

The scope of the flooding was
unprecedented.  Sixty-seven coun-
ties sustained damages, with the
most significant losses occurring in
the economically distressed coun-
ties in eastern North Carolina.
Scores of communities were inun-
dated
Tarboro, Kinston, Rocky Mount,

— Princeville, Greenville,
and others.

Hurricane Floyd was the latest
in a string of natural disasters to
strike the state of North Carolina.

Since 1995, six hurricanes and two
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major ice storms have impacted the
state, causing billions of dollars in
damages and economic and environ-
mental losses. Every sector of society
and every sector of North Carolina’s
economy has been directly or indi-
rectly impacted by natural disasters

in the past five years.

HaAzARD MITIGATION:
MEASURING SUCCESS

Hurricane Floyd presents a
unique opportunity to exam-
ine the role of mitigation programs
and initiatives in reducing damages
and economic losses from this event.
For the past decade —and particularly
since Hurricane Fran — hazard-prone
communities across the state have
developed and carried out a range
of programs to reduce their vulner-
ability to natural hazards. In North
Carolina, four interrelated strategies
have been used to reduce potential

losses from natural hazards:

e comprehensive mitigation
planning, the ongoing process of
identifying hazards and vulnerabili-
ties, and developing plans and imple-
mentation strategies to reduce the

impacts of those hazards

. hazard avoidance strategies,
which are designed to remove threat-
ened structures from hazard-prone
areas through land use planning,
and through the acquisition or relo-
cation of hazard-prone structures

and areas
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e strengthening  buildings
and infrastructure, which is
designed to protect property from
the effects of hazards through in-
place elevation of structures, reloca-
tion of hazard-prone structures, or

floodproofing

o maintaining natural envi-
ronmental features, including dunes,
maritime forests, vegetation, and
wetlands that reduce flood, wind,

and wave impacts

A fundamental ques-
tion becomes, how effec-
tive are these mitigation
tools and techniques in
reducing losses from natu-

ral disasters?

Hazgard Mitigation in
North

Measuring Success exam-

Carolina:

ines this issue. It is the
second in a series of
publications prepared by
the North Carolina
Emergency Management
Division (NCEMD) that
captures and presents the
unfolding role of hazard
mitigation in North Carolina, and
how mitigation is becoming an inte-
gral feature of sustainable communi-

ties.

Measuring ~ Success — An
Executive Summary, highlights the
major themes of the report, with
an emphasis on the case studies
that identify - quantitatively —
the losses that have been avoided
as a result of the implementation
of mitigation strategies in North

Carolina.

The first section introduces the
concept and practice of sustainable
communities, the role of the Hazard
Mitigation ~ Planning  Initiative
(HMPI) in implementing a commu-
nity-based mitigation program, and
a framework and methodology for
measuring the success of mitigation

programs in North Carolina.

The following sections examine

three of the four integral aspects

or dimensions of a sustainable com-
munity — Housing, Business, and
Infrastructure (the fourth element is
Environment). A series of case stud-
ies is presented that show how losses
have been avoided in Hurricane
Floyd through a combination of mit-

igation measures.

Measuring ~ Success —  An
Executive Summary concludes with
a discussion of a process and frame-
work for integrating quantitative

measures into the HMPI.

Figure 2. Business Impacts

Damages to the infrastructure —
including the transportation system —
caused delays in business resumption.
This cement plant in Lenoir County

was shut down for two weeks.
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“The long-term goal of
HMPI is to promote a local
capacity to develop and
carry out mitigation strat-
egies that are fully inte-
grated into daily decisions
and routines of government
and business”

CREATING
SUSTAINABLE
COMMUNITIES
IN NORTH
CAROLINA

ince Hurricane Fran in 1996,
S the state of North Carolina,
in partnership with other state
agencies and FEMA, has chan-
neled over $110 million into
Hazard
Program (HMGP) projects that

Mitigation Grant
are designed to minimize future
losses of lives and property due
to disasters.! Over $80 million
alone was utilized for in-place ele-
vation and acquisition/relocation
or “buyouts” of flood-prone
properties. The recovery from
Hurricane Floyd will add signif-
icantly more resources to the
implementation of hazard miti-
gation programs in communities

across the state.

While North Carolina’s haz-
ard-prone communities have ben-
efited from the buyouts and other
mitigation projects, what has
been lacking in many instances
is a community-based planning
process that links mitigation pol-
icies and programs, and a vision
for improving the quality of life.
The NCEMD is addressing this
void through the HMPI, a state-
wide program that is intended
to reduce community vulnera-
bility to natural hazards; pro-

mote sustainable development;

and provide a model for future
communities that wish to partici-
pate in this initiative. Following
Hurricane Floyd, NCEMD estab-
lished a new HMGP policy that
requires local governments to par-

ticipate in HMPI.

BuiLDING LocAL
CAPACITY

The long-term goal of HMPI
is to promote a local capacity to
develop and carry out mitigation
strategies that are fully integrated
into daily decisions and routines
of government and business. This
will take time. The NCEMD is
taking a phased approach that fea-

tures the following:

. designation of demon-

stration communities

o emphasis on interdisci-

plinary technical assistance

. emphasis on a regional,
data-driven approach to plan-

ning

e promoting local govern-

ment accountability in the expan-

sion of the HMPI



INTEGRATING HAZARD MITIGATION AND SUSTAINABLE
CoMMUNITIES: MEASURING SUCCESS

One of the long-term goals of
the HMPI is to promote insti-
tution building and local capacity
to carry out mitigation strategies.
With technical support from the
HMPI partners, NCEMD is care-
fully cultivating a plan-
ning process in commu-
nities across the state.
The technical assistance
teams help to gauge com-
munity needs, identify
mitigation priorities, pro-
vide technical training,
and examine the role and
value of risk reduction in
the context of other com-

munity goals.

In examining
options and trade-offs
between mitigation strat-
egies, community lead-
ers will consider several

factors: cost; compliance

1. How effective are the most
widely used mitigation tools —
including acquisition/relocation of

hazard prone properties and in-place

elevations — in reducing losses?

avoided as a result of the imple-
mentation of two widely used mit-
igation tools in North Carolina:
acquisition/relocation, and in-place
elevation of flood-prone structures.

The ability to quantify the short-

Business o

with regulations (i.e.,
land use, environmental);
effectiveness of the strat-
egy in reducing future
losses; the value of the strategy in
achieving other community goals
(i.e., natural resource conservation,
open space, housing, etc.); and the
political risk inherent in the strat-
egy (i.e., will the strategy alienate

key constituencies?).

To assist community leaders

in answering these questions,
Measuring Success addresses three

fundamental issues:

Figure 3.

Integrating Hazard Mitigation and Sustainable Communities

for mmmringpmgreﬁ.

2. How can communities uti-
lize indicators to measure progress
in reducing actual or potential disas-

ter losses?

3. How can communities
gauge the progress that is being
made toward institutionalizing miti-

gation in their communities?

In the

Measuring Success examines the losses

following  section,

Measuring Success identifies four dimensions of sustainable communities, including indicators

term and long-term savings to busi-
nesses, homeowners, and local gov-
ernment from the adoption of mit-
igation programs is clearly impor-
tant. This information can be used

at least three ways:

1. To establish performance
goals and objectives for a local
hazard mitigation plan that is care-
fully integrated with the communi-

ty’s comprehensive plan.

\g



Hazard Vulnerabilty
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Figure 4. Community
Vulnerability

The NCEMD has developed a
Community Vulnerability database
that is used in conjunction with a data-
base on Institutional Capability to pri-

oritize communities for participation

in the HMPI.

Figure 5. Housing
Vulnerability

One of the most important elements of
a long-term strategy to create sustain-
able communities is housing vulnera-
bility reduction. Thousands of homes,
like these in Lenoir County, were sub-

merged in Hurricane Floyd.

2. To measure progress in
The use of

results oriented indicators (i.e., reduc-

achieving the goals.

tion in losses due to acquisition of
flood-prone properties) will show
the cause and effect relationship
between the adoption of mitigation

measures and desired outcomes.

3. To develop an outreach
program that incorporates quantita-
tively-based information on losses
avoided as a result of the implemen-
tation of mitigation programs. This
information can be valuable in con-

stituency building efforts with busi-

ness and government leaders.

SUSTAINABLE
HousING

urricane Floyd will be remem-

bered for its impact on the
housing sector in North Carolina.
The flooding left approximately
9,000 homes in eastern North
Carolina either destroyed or with
major damage. Moreover, the hurri-
cane struck a region that isamong the
most economically distressed in the
state. According to a ranking system
developed by the North Carolina
Department of Commerce, ten of
the state’s most economically dis-
tressed counties are located in the
67-county impact area of eastern
North Carolina“

VULNERABILITY OF HOUSING
TO HURRICANE FLOYD

g combination of factors has con-
tributed to Hurricane Floyd’s
impact on housing in eastern North

Carolina.




Vulnerabiliry of Housing Stock.
Of the 9,000 homes that were
destroyed or left with major damage,
the vast majority were located in the
100-year floodplain. Many communi-
ties - including Belhaven, Washington,
Kinston, and Greenville - were devel-
oped in the floodplain during the
eighteenth and nineteenth centuries,
with trade, commerce and residential
development tied to the waterfronts.
Community identity and a “sense of
place” is shaped by the activities that

take place on the water.

Lack of Flood Insurance Coverage.
Of the 45,000 houses that were
flooded in Hurricane Floyd, an esti-
mated 50 percent are uninsured.
Furthermore, nearly one-half of these
flood-damaged and uninsured homes

were occupied by low-income house-

holds.?

Vulnerability of the Population.
Hurricane Floyd impacted a vulner-
able population. The region has
a higher than average poverty rate.
Of the 66 counties that were most
affected by Floyd, five counties have
poverty rates as much as 15 to 20 per-

cent higher that the state’s average.

In summary, Hurricane Floyd
caused unprecedented damages to
houses, businesses and infrastructure
in eastern North Carolina. Arguably,
one of the most important elements
of a long-term strategy to create
sustainable communities in North
Carolina is housing vulnerability
reduction. The following sections
highlight the strategies of three com-
munities that have implemented pro-
grams to reduce the impact of future

floods on housing.

CAsE STuDY:
BEAUFORT
COUNTY —
PROTECTING
HousEs BY
ELEVATION

The Town of Belhaven (pop-
ulation 2,244) and the City of
Washington (population  9,300),
were settled in the late eighteenth
century in the floodplains of the
Pamlico River in Beaufort County.
The rural economy is based on
agriculture, light manufacturing,
and retail trade. Over the past 20
years, the population and economic
growth in these two communities
has been stagnant, with per capita
incomes falling well below the state

average.’

CoMMUNITIES AT Risk

The history of Belhaven and
Washington has been shaped by
the flood hazard.

past 70 years, moderate and severe

During the

floods have occurred on 12 occa-
sions. Eighty percent of the City of
Washington is located in the mapped
floodplain, while almost 90 percent

of Belhaven is flood-prone.

Although Belhaven is 40 miles
inland from the coast, it has been
flooded by hurricane and tropical
storm surges and rains on six occa-
sions from 1996 to 1999. On July
12 and 13, 1996, Hurricane Bertha
drovea 5.4-foot storm surge through
Belhaven. Only two months later,

Hurricane Fran produced 6.8-foot

“One of the most important
elements of a long-term
strategy to create sustain-
able communities in North
Carolina 1s housing vulner-
ability reduction”




Figure 6. Elevation In-Place

These photos show a house in Belhaven
prior to elevation, with the 5-foot flood
water line indicating how high the
Sflooding would have reached if the
house had not been elevated.

floodwaters, damaging 60 percent of
the town’s homes. Tropical Storm
Josephine (October, 1996) and
Hurricane Bonnie (August, 1998)
caused additional flooding in
Belhaven and Washington, with
storm surges reaching up to six

feet above the base flood elevation

(BFE).

The storms have been costly
to these jurisdictions. In Belhaven,
for example, Hurricane Fran caused
flood damage to 735 of the Town’s
980 residential structures, with an
average of $10,000 in damages per
structure for a total of approximately
$7,350,000.  Since 1996, the

National Flood Insurance Program

(NFIP) has paid out repetitive flood
losses of approximately $4,892,919
on 355 claims to 143 property
owners, for an average payment of

$13,7827

MITIGATION STRATEGY:
ELEvaTION OF FLOOD-
PRONE STRUCTURES

Following Hurricane Fran, local
officials in Washington and
Belhaven concluded that the best
strategy for reducing future flood
losses in these jurisdictions was to
selectively elevate flood-prone struc-

tures above the BFE. Relocation was

not considered a viable option since




it would involve moving most of the
homes and businesses more than ten

miles from the downtown area.

In the Spring 1998, Belhaven,
and Washington and Beaufort
County launched a multi-year pro-
gram to elevate a total of 550 houses
and acquire another 14. Table 1 pro-
vides the breakdown of the program
by jurisdiction. In total, the project

budget was over $12 million.

When Hurricane Floyd struck
the coast of North Carolina, 47
houses had been elevated — 15 in
Washington and 32 in Belhaven.
Fourteen houses had been acquired
and demolished, all in Washington.
The hurricane caused major flooding
in both communities. Floodwaters
reached almost 9 feet in Washington
and over 7 feet in Belhaven. FEMA
inspected over 460 damaged homes
in Belhaven and another 850 in

Washington.

With the level of flooding
caused by Floyd, every house that
was elevated or acquired by the
program
would have
been inun-
dated by
the flood-

waters. Jurisdiction

It is estimated that over one-third of
the elevated homes would have been
substantially damaged. Given the
relatively low property values in the
region, it is likely that these substan-
tially damaged homes would have

been demolished and replaced.

The losses avoided by elevating
and acquiring the flood prone prop-
erties in Washington and Belhaven
are estimated to be over $3 million,
as reflected in Table 1. The reduc-
tion in the repair and replacement
cost of damaged homes accounted
for almost two-thirds of the avoided
losses.  The building/replacement
cost estimates were based on the aver-
age construction costs of the region
and damage formulas developed
by FEMA. For Belhaven and
Washington, the average con-
struction cost ranged from $40
to $65 per square foot, depend-
ing on the type and quality of
The NCEMD also

customized the flood damage

the home.
formulas to reflect the local

building conditions of Beaufort

County.

Mitigation Tool

“The losses avoided by ele-

vating and acquiring the

flood prone properties in

Washington and Belhaven

are estimated to be over $3
million”

Table | - Housing
Vulnerability Reduction in
Beaufort County

Elevations

Acquisitions

Budget

Without
these miti-
gation mea-
sures in
place, flood- Total
ing would
have been
over 5 feet
deep in sev-

eral homes.

Beaufort County

Town of Belhaven 379 0
City of Washington 60 14
106 0
545 14

$7,453,335
$2,040,667
$2,526,776
$12,020,778

Housing Vulnerability Reduction in Beaufort County

©



Table 2. Losses Avoided

Over $500,000 in losses
associated with damaged con-
tents were avoided due to the mit-
igation actions. Content losses

were computed using the value

household

while their flooded homes were

placement of the
being repaired. Average dis-
placement expenses were esti-

mated at $1250 per month per

from Hurricane Floyd - household. The relatively high

estimate for displacement costs

of the building contents and spe-

Belhaven and Washington cial damage formulas developed

jber of Building Contents Displacement Total
Structures
Washington
Elevations 15 $657,000 $103,000 $186,000 $946,000
Acauisitions 14 $412,000 $86,000 $103,000 $601,000
Total 29 $1,069,000 $189,000 $289,000 $1,547,000
Belhaven
Elevations 32 $662,000 $320,000 $344,000 $1,326,000
Total 61 $1,731,000 5$509,000 $633,000 $2,873,000

Cities of Washington and Belhaven

Losses Avoided from Hurricane Floyd

by FEMA. For Beaufort County,
the value of the building con-
tents is assumed to be worth 30
percent of the replacement cost
of the home.®

It is estimated that over
$500,000 in content loss was
avoided. It is assumed that the
contents are valued at 30 per-
cent of the replacement cost or
$20 per square foot, whichever

was higher.”

that were
this  flood,
approximately 20 percent of the

Of the

avoided during

losses

savings are attributed to the
reduction in expenses associated

with the disruption and dis-

is due to the fact that many
of the homes were damaged far
beyond repair, and would have
to be replaced. For these cases,
families are assumed to be dis-
placed for one year as their

homes are being rebuilt.

In summary, the elevations
in Belhaven and the combina-
tion of elevations and acqui-
sitions in Washington have
begun to pay dividends in the
avoided fol-
lowing Hurricane Floyd. The

form of losses

next section examines the expe-
rience in Kinston, which in
the span of three years was
inundated by three hurricane

driven storms.

\ %



CAasEe STuDY:
KiNsTON-LENOIR
CounTY
ACQUISITION
PROJECT —
SUSTAINABLE
REDEVELOPMENT

he City of Kinston, situated on

the banks of the Neuse River, is
the county seat and retail and man-
ufacturing center of Lenoir County.
For the past three decades, Kinston’s
population and economy have been
stagnant due to a combination of
factors: an eroding tax base, reduced

educational opportunities, increas-

K2

N

Legend

Homes to be
Elevated

Homes Elevated

prior to Floyd

. Parcel

ok

ing numbers of low- to moderate-
income families, and a declining
ability of local government to pro-

vide affordable services.

A CoMMuNITY AT Risk
To FLooDpING

ompounding the economic
distress in Kinston-Lenoir
County is the community’s vulner-
ability to flooding. Much of the
City of Kinston is located in the
50-year floodplain. When the flood-
ing from Hurricane Floyd inun-
dated the county on September
15-16, 1999, Kinston was in the
midst of recovering from Hurricane
Fran, which struck three years ear-

lier.

Figure 7. Elevated Properties
in Belhaven

N
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“The centerpiece of the
recovery and redevelopment
strategy for Kinston-Lenoir
County is the acquisition of
420 residential structures,
three mobile home parks,
and 63 vacant lots”

Figure 8. Kinston Sewer
Plant

Waste water treatment plants, such as
Kinston’s, are vulnerable to floods. In

the redevelopment following Hurricane

Floyd, emphasis will be given to mini-
mizing the effects of future floods on
these facilities.

Hurricane Fran, which dumped
16 inches of rain in the Neuse River
Basin in September 1996, caused
major flooding and economic disrup-
tion. More than 400 homes, dozens
of businesses, and public infrastruc-
ture sustained major flood damages,
with total losses estimated in the
tens of millions of dollars. The com-
munity also experienced major envi-
ronmental problems, caused in part
by the failure of the sewage treat-
ment plant, which resulted in major
spills of raw and partially treated
sewage into the Neuse River. In
short, the unprecedented property
damage and economic losses, cou-
pled with the substantial social,
economic, and environmental prob-
lems, created enormous challenges
for local officials who have accepted
the responsibility for developing a
recovery strategy for Kinston-Lenoir

County.

AcCQUISITION/RELOCATION
STRATEGY

he recovery effort for Kinston-

Lenoir  County  following
Hurricane Fran was guided by two
objectives: 1) To substantially and
permanently reduce flood hazards in
Kinston-Lenoir County; and 2) To
revitalize existing residential neigh-
borhoods and business development
in a long-term effort to empower cit-
izens to be self-sufficient, and in the

process to improve their quality of

life.®

The centerpiece of the recov-
ery and redevelopment strategy for
Kinston-Lenoir County is the acqui-
sition of 420 residential structures,
three mobile home parks, and 68
vacant lots. The goal is to per-
manently eliminate repetitive flood
hazards and public safety risks in

Kinston-Lenoir County.

The acquisition project, among
the largest ever
undertaken, is a
multi-year  effort
that will costapprox-
imately $31 million,
of which $15 mil-
lion will be funded
through the Hazard
Mitigation ~ Grant
Program, $12 mil-
lion in Community
Development Block
Grant (CDBG)
funds and HUD
Disaster Recovery
Initiative (DRI)
funds, and $4 mil-

lion in state funds.



IMPROVING THE QUALITY OF
LiFe

A: the outset, the goal of this
initiative has been to improve
the quality of life of the citizens of
Kinston-Lenoir County through a
multi-objective approach to hazard
mitigation and sustainable develop-
ment. The strategy has been to
integrate and leverage federal, state

and community-based resources to

carry out programs that not only
move families out of the floodplains,
but also addresses affordable housing,
employment, job training, the eco-

nomical use of renewable resources,

and self-sufficiency.

“Over $1.1 million in losses
associated with damaged
contents were avoided due
to the buy-out program”

Figure 9. Kinston Buy-Out

This Kinston house was flooded during
Fran, acquired and vacated with
HMGP  funds, and subsequently
Sflooded in Floyd.

©



“The  losses  avoided
through ~ acquisition  of
flood prone properties in
Kinston is estimated to
be over $6 million”

Table 3. City of Kinston
Losses Avoided in
Hurricane Floyd

HuURRICANE FLOYD: AN
OPPORTUNITY TO MEASURE
Losses AvoIDED THROUGH
THE ACQUISITION OF FLOOD-
PRONE PROPERTIES

n September 22, 1999, the

Neuse River crested at 38.6
feet, or 11 feet above normal river
levels, and the citizens of
Kinston-Lenoir County once again
experienced the full impact of tor-
rential rains and flooding — the
byproducts of Hurricane Floyd. The
flooding from Hurricane Floyd (and
Hurricane Dennis), which crested
over three feet higher than Hurricane
Fran, is considered to be between a
50-year and a 100-year flood event.’
The extent of flooding was greater
than Hurricane Fran, notably on the
south side of town, where more than
400 homes sustained major flood

damages.

Business losses were higher in
Hurricane Floyd. The central busi-
ness district and outlying business
areas were submerged under several
feet of water, causing damages to an
estimated 200 businesses. Recovery

efforts for homes and businesses

were slowed by damages to infra-
structure — including roads, bridges
and the flooding of the town’s two

wastewater treatment plants.

Approximately 100 of the
houses in the three-phase acquisi-
tion program for the City of Kinston
had been acquired and vacated prior
to Hurricane Floyd. With the flood-
ing that occurred, over 95 percent of
the acquired homes would have been
inundated, with over 75 percent of
the acquired homes being substan-
tially damaged (locally defined as
having 5 feet or more of water in
the homes). In some houses, the
flooding would have been over 10
feet high. As with Washington
and Belhaven, the relatively low
property values of the Kinston area
would have led to the demolition
and replacement of the substantially
damaged homes, contributing to an

existing housing shortage.

As reflected in Table 3, the
losses avoided through acquisition
of flood prone properties in Kinston
is estimated to be over $6 million.
The reduction in the repair and
replacement cost of flooded homes

accounted for almost one-half of

Losses Avoided

Number of
Depth of Flooding Structures Building Contents Displacement Total
Less than 2 ft. 15 $184,000 $65,000 $59,000 $308,000
Between 2 and 5 ft. 12 $596,000 $127,000 $183,000 $906,000
Greater than 5 ft. 74 $3,117,000 $931,000 $1,125,000 $5,173,000
Total 101 $3,897,000 $1,123,000 $1,367,000 $6,387,000

City of Kinston
Losses Avoided in Hurricane Floyd




the avoided loss. The building
repair/replacement cost estimates
were based on the average construc-
tion costs of the region, and damage
formulas developed by FEMA. For
Kinston, the average construction
cost is assumed to be $45 per square

foot.

Over $1.1 million in losses asso-
ciated with damaged contents were
avoided due to the buy-out program.
Of the losses that were avoided,
approximately 25 percent of the sav-
ings are attributed to the reduction
in “displacement costs” — defined as
the costs that are allocated to house-
holds to support them while their
homes are being repaired. Average
displacement expenses were esti-

mated at $1250 per month per house-
hold.

The program costs related to
the acquisition and relocation of the
100 homes in the city of Kinston was
approximately $2.1 million. The
avoided losses from this single event
were substantially higher than the
total program cost to date. Of
the 150 houses that remain to be
acquired in Kinston as part of the
three-phase buyout program, 99
were damaged in the September
floods, with 84 of these classified as
substantially damaged."

KiNsTON’S URBAN
GROWTH PLAN: LINKING
REDEVELOPMENT AND
MITIGATION

I I urricane Floyd clearly demon-

strated that acquisition and

relocation (or demolition) of flood-

prone properties will reduce damages
and losses from future floods. The
savings in losses that were avoided
in the City of Kinston is conserva-

tively estimated to be approximately

$6 million.

Building on the tangible prog-
ress from the buyout program, the
City of Kinston is entering a new
phase of community planning and
redevelopment, a process that is

guided by the following principles:

*  mitigation needs to be fully
integrated into the planning and

redevelopment process

. disaster resistance and eco-
nomic revitalization can be achieved
through “smart growth” and “smart

rebuilding” practices

. smart growth policies and
should be
embodied in an officially adopted

rebuilding  practices

urban growth plan

“Hurricane  Floyd ~clearly

demonstrated that acqui-

sition and relocation (or

demolition) of flood-prone

properties will reduce dam-

ages and losses from future
floods™

Figure 10. Kinston Smart
Growth Plan

Smart Growth Plan

Primary Service / Growth Area
Secondary Service / Growth Area
Tetiary Service / Limited Growth




Figure 11. Elizabeth and

Anne Marie Drive

US Hwy 421
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*  disaster recovery programs
can be an important “implementa-
tion vehicle” for the City of Kinston’s
Urban Growth Plan.

On October 10,

Kinston

1999, the
officially
adopted the Greater Kinston Urban

city council

Growth Plan, which will guide the
land use planning process for the
The Plan is

comprehensive, as it links and inte-

next twenty years.

grates policies and programs that
address Housing and Residential
Economic Devel-
Public and

Utilities, Agriculture and Rural

Development,
opment, Facilities
Development, Parks and Open
Space, and Natural Resources and

the Environment.

One of the central goals of the
Plan is to encourage the economic
and social revitalization of down-
town Kinston through policies and
programs that promote affordable
housing and  investment in down-
town businesses. As one key local

official notes,

“...what we are trying to do is
manage growth in a way that we

achieve several complementary goals

...from moving families outr of the

Sfloodplain. ..increasing the livabiliry
of the downtown area of Kinston...

...t0 enhancing the tax base in the

City....

Robert  Clarke,
Director, November 10, 1999

Planning

CAsE STuDpY: BOONE’s ACQUISITION AND
REeLocATION INITIATIVE — AN EXAMPLE
OF PuURrsuING MuLTIPLE OBJECTIVES

Legend

100 Year Flood Plain
500 Year FLood Plain

Floodway

Major Road
Local Road

/\/ River / Creek

n the mountains of northwestern
North Carolina, the Town of
Boone is pursuing a multi-objective
approach to flood hazard mitiga-

tion.

In the past two decades, Boone
and surrounding areas has flooded
approximately 15 times."" Develop-
ment pressures have contributed to
Boone’s flooding problem. As with
other mountain communities, there
is a diminishing inventory of suit-

able building sites.

Consequently, much of the new
development, particularly commer-

cial, has taken place in areas mapped

¢



as floodplains. One of the most vul-
nerable areas to flooding is the Anne
Marie and Elizabeth Drive neighbor-
hood, a cluster of 30 homes and
a nursing home, located near the
confluence of three major tributar-
ies that form the South Fork of the

New River.

In 1997, the Town of Boone,
and the residents of the flood-prone
neighborhood, made a commitment
to address the problem of repetitive
flooding. A Flood Hazard Mitigation
Plan was prepared that was guided
by the following goals:'?

. create a framework so that
the town can help residents obtain
the maximum flood mitigation assis-

tance

e createaframework to prior-
itize implementation of elements of
the Flood Hazard Mitigation Plan

o maximize opportunities to

achieve multiple community goals

*  maximize opportunities to
convert land uses to those that do

not support residential land use

*  maximize opportunities to
educate and position flood-prone res-

idents to protect themselves

The principal recommendation
of the Flood Hazard Mitigation Plan
was the acquisition and relocation
of thirty homes and 86 residents
from the Anne-Marie and Elizabeth
Drive neighborhood, and the nurs-
ing home. A phased approach was
adopted, and the project
launched in the Fall 1996 with the

acquisition of 30 homes and two res-

was

idential lots for $2.3 million.

A MuLTl-OBJECTIVE
APPROACH TO HAZARD
MITIGATION

the outset of the planning

t
Aprocess, the Town of Boone —

in partnership with the NCEMD,

North  Carolina  Division  of
Community Assistance and FEMA
— recognized the opportunity to use
the Flood Hazard Mitigation Plan as

a vehicle to address several commu-

nity objectives:
e reduce flood hazards
*  develop an open space park

e provide affordable housing

PrROJECTIONS OF LOSSES
AvoIDED IN A 100-YEAR
FLoop

he residential area of Ann Marie
and Elizabeth Drive has not been
flooded since the acquisition and relo-
cation of the 30 houses. However,
most of these homes were in an area
that is expected to be flooded every

25 years. If the Town of Boone was

Table 4. Losses Avoided
in 50-Year Flood - Town of

Boone.

Area " Program Losses Avoided

Cost Building Contents Displacement Total
Elizabeth Drive 15 $1,019,000 $1,087,431 $379,203 $225,383 $1,692,017
Ann Marie Drive 15 $1,278,400 $623,480 $355,004 $210,175 $1,188,659
Total 30 $2,297,400 $1,710,911 $734,207 $435,558  $2,880,676

Losses Avoided in 50-Year Flood

Town of Boone

&



“The losses avoided in one

50-year event would pay

for the Boone acquisition
project”

exposed to its own “Hurricane Floyd”
— a 100-year storm — the 30 homes
would have been inundated with
approximately 7-10 feet of floodwa-
ters. Flooding at this level would sub-
stantially damage the homes. Using
an analysis similar to the one uti-
lized for the City of Kinston and
Beaufort County, it is estimated that
a 100-year flood in Boone would
cause losses of over $3.2 million.
Approximately $1.8 million would
be used to repair and/or replace the
damaged homes, with the remaining
funds earmarked for the replacement
of damaged contents and to cover
temporary living expenses while the
Table 4

depicts losses avoided in a 50-year

homes are under repair.

event. In essence, the losses avoided

in one 50-year event would pay for

SUMMARY

he analysis of losses avoided in

Kinston, Belhaven, Washington,
and Boone as a direct result of two
mitigation techniques —acquisitions/
relocation and elevation make a com-
pelling case for the role and value
of mitigation as an integral feature
of a long-term strategy to promote
In the

communities that were flooded in

sustainable communities.

Hurricane Floyd - Kinston, Belhaven
and Washington — the savings are
estimated to be approximately $9
million. When a similar analysis is
applied to the Town of Boone for
a hypothetical flood event (compa-
rable to the intensity of Hurricane
Floyd), the losses avoided are also sig-

nificant, estimated to be over $3 mil-

the Boone acquisition project. lion.
Table 5. Return on
Investment in Mitigation —
Belhaven, Washington and
Kinston
. R Losses Avoided B/C
Cost Building Contents Displacement Total
Washington
Elevation 15 $25 $657 $103 $186 $946 248
Acquistion 14 $37 $412 $86 $103 $601 117
Belhaven
Elevation 32 $20 $662 $320 $344 $1,326 2.11
Kinston
Acquistion 101 $42 $3,897 $1,123 $1,367 $6,387 1.51
Total 162 $36 $5,628 $1,632 $2,000 $9,260 1.61

Return on Investment in Mitigation

Belhaven, Washington and Kinston




SusTAINABLE BUSINESS

Hurricane Floyd had a signif-
icant economic impact on
eastern North Carolina. The find-
ings of a recent study, Economic
Impact Assessment of Hurricane Floyd

(Economic Development Admin-

istration), found that:

e approximately 96,500 busi-
nesses were impacted by Hurricane
Floyd, with nearly 80 percent of
these classified
as small busi-
ness (1-9 employ-

ees)

o an esti-
mated 75 per-
cent of small
businesses shut
down at least
temporarily as a
result of
Hurricane

Floyd

e while
many businesses
suffered eco-
nomic  losses
fromdirectflood-
water damage,
more than twice as many businesses
surveyed indicated that business dis-
ruption occurred as a result of indi-
rect economic impacts (i.e., loss of
electric power)
several

* in impacted

counties, the central business
(CBD)

“victim”, with as many as 75

district became the

percent of businesses sustaining

moderate to major damages

In view of

the  continued
vulnerability  of
business to natu-
ral hazards, the
HMPI has incor-
porated business

risk reduction as

an integral com-

ponent of community-based strat-
egies to build safe and sustainable
communities. The long-term goal
of sustainable business is to bal-
ance economic growth with strat-
egies to reduce business vulnera-
bility and minimize environmental
impacts. The following case study
highlights the efforts of one small
business owner to incorporate miti-

gation into business recovery.

Figure 12. Flooded Shopping Center

The ability of business to recover following a disaster is
often dependent on the condition of roads, bridges and
other infrastructure that support the day-ro-day opera-
tions of business. Public-private partnerships provide a
Jforum for the two sectors to coordinate risk assessment

and risk reduction initiatives.

“Approximately 96,500 busi-
nesses were impacted by
Hurricane Floyd, with nearly
80 percent of these classi-
fied as small business”

‘1;;



CAasE StuDY:
MASONBORO
MARINA —
RETROFITTING TO

WITHSTAND THE
“WORsT”’
HuRrRICANE EVENT

In 1965, Mr. George Lowe pur-
chased four acres of waterfront
property on the Intracoastal
Waterway for $24,000. In the 1970’s,
Mr. Lowe secured a loan from the
Small Business Administration (SBA)
to start a marina business. The
money was used to dredge the waters
for the marina, and construct docks
to accommodate 107 boat slips.
Sheds were constructed on the land,
and machinery was installed to sup-

port a boat repair business.

In 1984, Hurricane Diane
struck the North Carolina coast
with winds estimated at 110 miles
The docks and sheds
were destroyed. In 1990, Mr. Lowe

per hour.

secured another SBA loan for
$275,000 to rebuild the dock and
supporting infrastructure, only to
have Hurricane Fran come through
and cause substantial damage.
Waters rose to 13 feet above base
flood elevation and destroyed 89 of
the 107 boats that were moored at

the marina.

Following Hurricane Fran, Mr.
Lowe resolved to rebuild a sustain-
able marina that would withstand
the “worst case scenario” hurricane

event. Another SBA loan for a total

of $505,000 was acquired to build
a new dock system and clubhouse.
Priority was given to incorporating
wind and flood resistant features
into the design and construction of
the new facilities. For example, 14
inch pilings (with eight steel rods)
were used to support the pier instead
of 12 inch pilings (with 4 steel rods)
as called for in North Carolina build-
ing code.

Cement float-

ing docks
were installed.
The new

clubhouse
was anchored
by  pilings
that extended
from the roof-
top to 20 feet
in the ground.
Steel bracing
secures  the
clubhouse
throughout
and the roof
is sealed and
anchored.
The  lower
level of the
club  house
contains only
picnic tables, which can easily be

moved in a flood event.

HuUrRICANE FLOYD —
PuTtTING THE NEW MARINA
TO A TEST

T he Masonboro Marina re-
opened on June 23, 1999. Three
months later, Hurricane Floyd struck.
Water levels were approximately two

feet below the 13 foot level expe-

Figure 13. Business
Vulnerability

The winds and storm surge from
Hurricane Fran created havoc with
the Masonboro Marina in 1996.
Rebuilding efforts incorporated struc-

tural mitigation measures to prevent

future storm damage.

“The investment of $75,000
In mitigation was recouped
in one disaster — Hurricane
Floyd. Losses were min-
imal, and there was no
business interruption”

¢



“The long-term goal of sus-
tainable business is to bal-
ance economic growth with
strategies to reduce business
vulnerability and minimize
environmental impacts”

rienced in Hurricane Fran. This
time, the buildings and supporting
infrastructure performed as expected.
The concrete dock, and the equip-
ment that was secured to the marina,
did not sustain any damages. The
elevated utilities performed well, and
the hurricane shutters prevented any
interior wind-related damage to the

clubhouse and office equipment.

Most importantly, there was no
business interruption as a result of
a major hurricane event. From a
business standpoint, this is critical.
The marketability of marina space is
a function of at least three factors:
rental fees and supporting services,
accessibility, and safety. During
Hurricane Floyd, the Masonboro
Marina performed extremely well,
as expected.  Given the vulnera-
bility of the southern coast
of North Carolina to hurri-
canes and storm surge, the
investment in mitigation fea-
ture in the rebuilding of
the marina is proving to be
a sound business decision.
Losses are avoided, business
continuity is enhanced, and
equally important, the
owners and operators can
enjoy a greater peace of mind
before, during and after nat-

ural hazard events.

Figure 14. A Disaster-
Resistant Business

The new marina re-opened
three  months  prior  to
Hurricane Floyd. The ele-
vated air conditioners and
heat pump, and the retrofit-
ted marina and clubhouse sur-
vived intact, with only super-

ficial damages.




Figure 15. North Carolina
Ports System - Contribution
to the State’s Economy

SUSTAINABLE INFRASTRUCTURE
AND CRiTICAL FACILITIES

he third element of sustainable

communities — Infrastructure
and Critical Facilities — encompasses
a wide range of services that are
essential to our daily routines, at
home and at the workplace.  For
this reason, when there is an inter-
ruption in water, power, transporta-
tion, or communication services, our
lives are disrupted, our productivity
is jeopardized, and priorities quickly

shift to restoring these vital services.

Often overlooked is the impor-
tant role and contribution of port
facilities in a national and regional
transportation system. The next
case study examines the mitigation
measures that have been adopted for
the North Carolina Ports System
(NCPS).

$45.7M

Jobs =800
Tax Revenues
$2.2Mm

Jobs =19,000
Tax Revenues
$64.2M

North Carolina Economy

Advantage West
Carolina Partnership
Piedmont Triad
Research Triangle
Port of Wilmington
Global Transpark
Northeastern

Jobs = 11,900
Tax Revenues

Tgx\F{evenu’és
. $704M

Major Ports

-

Jobs =/20,000]

Jobs = 6,500
Tax Revenues
$236M

Total Jobs = 80,700
Tax Revenues = $ 293 M

Case Stupy: PorT OF
WILMINGTON —
PROTECTING A VITAL
CoMMERCIAL LIFELINE

The NCPS is a key component

of the state’s economic devel-
opment strategy and transportation
infrastructure. The NCPS combines
modern facilities and storage capac-
ity at four locations: the port facili-
ties at Wilmington and Morehead
City, and the inland terminals in the
Piedmont Triad and Charlotte.

The combined operations pro-
vide 80,000 jobs and nearly $300
million in tax revenues statewide.
Furthermore, the operations of the

NCPS are entirely self-supporting.

The Port of Wilmington is a
major entry point for goods shipped
to and from the southeastern U.S.
This strategic location is a major
advantage for the port system from
an economic perspective.  From
a hazard vulnerability perspective,
the port’s location in an active hur-
ricane corridor presents a major chal-

lenge for its owners and operators.

ExPosURE TO HURRICANES

ince

1995, the
Wilmington and Morehead City

ports  at

have been impacted by six hurricanes,
with losses estimated to be approxi-

mately $2.2 million."

P



Table 7. Hurricane Losses

at the Port of Wilmington

The estimated losses from the
six most recent hurricanes includes
direct damages to facilities (i.e.,
warchouses, roof damage, flashing
damage), indirect economic losses
(business interruption), and dam-
ages to equipment. These estimates
do not include economic impacts
related to lost wages for truckers
and longshoremen, capital related
income losses (i.e., loss of produc-
tivity, services or sales) and loss of

rental income.

Considering the wind speed
and storm surge from the hurri-
canes, losses could have been consid-
erably higher had the State Port at
Wilmington not undertaken exten-
sive mitigation and preparation mea-
sures, in coordination with federal,

state and local authorities.

INVESTMENT IN PLANNING
AND MITIGATION

Q port is a system of many com-
ponents — the channel, concrete

Hurricane Year Category Losses
Bertha 1996 2 $112,000
Fran 1996 3 $680,000
Bonnie 1998 2 $600,000
Dennis 1998 2 $265,000
Floyd 1999 3 $585,000
Irene 1999 2 $0
Total $2,242,000

Hurricane Losses at Port of Wilmington 1996-1999

wharfs, container cranes, mobile
cranes, gantry cranes, specialized
warehousing, intermodal railroad
facilities, automated cargo tracking
systems, automated fumigation sys-
tems, and scores of other compo-
nents that must interact and func-
tion for the system to work on a

daily basis.

Preparedness and mitigation
planning for the Port of Wilmington
- an active participant in FEMA’s
Project  Impacr initiative brings
together a multitude of federal, state,
local, and private sector organiza-

tions, each with its own role.

Risk Analysis. The purpose of
the risk analysis is to assess the hur-
ricane hazard in the southeastern
coast of North Carolina, the “return
periods” of hurricane events at var-
ious intensities, the design require-
ments for critical components of the
port system, and identification of
options for reducing risk through the

adoption of mitigation measures.

Mitigation
The North
Carolina  State Ports
Authority (NCSPA) has

worked with its partners

Initiatives.

to undertake a series of
measures  that  are
designed to eliminate or
minimize the hurricane
losses and ensure busi-
ness continuity. Among
the mitigation measures
that have been imple-
mented: 1) securing of

and

mobile cranes to ensure

gantry cranes

they do not topple over;




2) non-structural mitigation mea-
sures to secure sensitive equipment;
3) structural reinforcement of build-
ings, including wind resistant roof-
ing; and 4) structural reinforcement
of electric power and telecommuni-

cations system.

Warning. The NCSPA contin-
ues to work closely with the National
Weather Service (NWS), NCEMD
and the New Hanover County
Emergency Management Agency to
coordinate hurricane tracking and
forecasting information with local
data to assess the potential impacts
of hurricanes on the port system
and surrounding areas. This coor-
dination is critical to the implemen-
tation of the Hurricane Plan for the
Port of Wilmington.

Plan  Implementation. ~ The
Hurricane Plan is implemented in

phases, depending on the hurricane

conditions. Based on lessons learned
from previous hurricanes, the
NCSPA has instituted a comprehen-
sive list of protective actions (i.e.,
positioning of equipment and cargo)
thatare implemented in phases. The
objective is to minimize the expo-
sure and reduce losses from the hur-

ricane.

Losses AVOIDED FROM THE
NCSPA MITIGATION AND
PLANNING INITIATIVE

l I the mitigation efforts taken

during the past five years have
made a difference in minimizing the
losses from the past five hurricanes,
The potential losses for the port can
be extensive. To replace a single
crane or to repair a severely damaged
berth would cost over $5 million,

which is more than the total losses

from the past six hurricanes.

Figure 16. NCSP Mitigation

As part of the hurricane planning ini-
tiative, the State of Port of Wilmington
has undertaken non-structural miti-
gation measures to secure the 115-ton

gantry cranes, shown here.




In assessing losses avoided, it is
important to factor the lost revenue
from damaged facilities. For exam-
ple, the lost revenue from a single
berth at the port can be more than
$500,000 per week. If repairs took
two months, the potential losses
from the interruption of services

could approach $2 million."

Finally, the average cost to
“secure” the two North Carolina

ports —  Wilmington and

Morehead City —and to staff them
with emergency crews is approx-
imately $32,000 per hurricane.
The return on this investment is
difficult to measure; however, it
is clear that the efforts have paid
dividends in the form of increased
preparedness and coordination
among federal, state, local and
private sector groups that have a
role and responsibility for warn-
ing, response and recovery from a

hurricane.

MEASURING MITIGATION
SuccEss: IMPLICATIONS FOR

Figure 17. Mitigation
Planning for Sustainable

SusTAINABLE COMMUNITIES

Communities

Mitigation Planning for
Sustainable Communities

A n underlying theme of
easuring Success is that any

vision or theory of sustainability

must include consideration of the

Hazards and Risk Assessment

long-term safety and survivability
of communities and their citi-
zens. In North Carolina, among
the most disaster-prone states in

the nation, a strategy to promote

community sustainability must be
directly linked with strategies to
reduce the vulnerability of com-
munities to hurricanes, storm

flash floods,

nor’easters,

surges, riverine

floods,

wildfires, earthquakes, and winter

tornadoes,

storms.

Mitigation Strategies

The final section of Measuring T S— O

Success outlines a process and Indicators
. . Criteria for assessing strategies
framework for integrating a & &
Analyses

quantitative approach to measur-
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“A fundamental challenge
for  mitigation policy
makers and practitioners
is how to articulate,
in  quantifiable terms,
the benefits of adopting
mitigation measures”

ing mitigation success into the
HMPI.

As reflected in Figure 17, the
starting point for the integration
of hazard mitigation into a sus-
tainable community initiative is
an understanding of community
risk. Understanding risk is central
to making informed decisions on
where to direct land use; how to
design and build critical and public
facilities, infrastructure, housing,
and commercial buildings to with-
stand the effects of natural disas-
ters; and how to prioritize mitiga-
tion strategies to effectively reduce

risk in hazardous areas.

As outlined in the HMPI
workbook,
Hazards from Becoming Natural

Keeping  Natural
Disasters, the next important step
in the planning process is the
community capability assessment,
which evaluates the community’s
institutional capabilities, political
willpower and technical capacity
to implement mitigation strate-

gies.

The input from the hazards
and risk analyses, coupled with
the capability assessment, provide
a technical foundation for the next
step in the planning process: estab-
lishing community goals. The
four dimensions of sustainable
communities that are set forth
in Measuring Success — Housing,
Business (including Agriculture),
Infrastructure and Critical
Facilities, and the Environment —
can serve as a useful framework
for establishing goals and a com-

munity vision of sustainability.

INCORPORATING
Risk ANALYSIS
INTO THE LocAL
MiTiGATION PLAN

fundamental challenge for miti-
A.gation policy makers and practi-
tioners is how to articulate, in quanti-
fiable terms, the benefits of adopting
mitigation measures. Advances in
hazards analyses and risk assessment
offer new opportunities to measure
mitigation success. A simplified
process for incorporating risk anal-
ysis into local mitigation plans and
implementation strategies involves

four steps:

1. Identify performance-based
objectives. While goals and vision
statements describe long-term con-
ditions and outcomes, performance-
based objectives represent short per-
formance targets that, if achieved,
will assure that communities are
making progress towards the stated

goals.

2. Establish indicators. To
measure the effectiveness of hazard
mitigation strategies, it is necessary
to establish indicators that will
enable communities to gauge the
value added of mitigation in reduc-
ing community vulnerability to nat-
ural hazards. Indicators should mea-
sure changes in outcomes (i.c., losses
avoided to a community’s housing
stock as a result of acquisition and
relocation of hazard-prone proper-

ties).

3. Identify criteria for assessing

mitigation strategies. Mitigation has

&



many dimensions — political, legal,
technical, financial, environmental —
and this complexity needs to be fac-
tored into a matrix of criteria against
which to assess potential mitigation

strategies.

The ability to quantify losses
avoided from mitigation is a pow-
erful tool for assessing mitigation
options. Measuring Success presents
a methodology for calculating losses
avoided from the adoption of miti-
gation measures. This information
can be used by policymakers to ana-
lyze and compare the parameters of
potential savings and losses avoided,
and use this data in weighing mit-
igation options in achieving stated

objectives.

4. Incorporate strategies into the
local mitigation plan. The local miti-
gation plan can be used to integrate
the mitigation priorities and strate-
gies of the community, addressing
sustainable housing, infrastructure
and critical facilities, business, and

the environment.

DeveLor A CAPACITY TO
IMPLEMENT MITIGATION
STRATEGIES

The recovery period following
Hurricane Floyd marks a new phase
in the institutionalization of hazard
mitigation in North Carolina. New
groups and organizations in the
public, private, voluntary and
research sectors are becoming directly

involved in mitigation initiatives.

Continued progress toward

capacity-building and the institu-

tionalization of mitigation in North
Carolina will be a function of lead-
ership, coordination, management,

and implementation.

Leadership Role of Local and State
Government. Leadership and vision
are very important aspects of capac-
ity, and capacity-building. Under
the HMPI and Project Impact, com-
munities across the state will con-
tinue to share the lessons learned
in building “mitigation constitu-
encies”, marketing mitigation, and
implementing loss reduction strate-

gies.

At the state level, the Governor
has been the focal point of a high
visibility campaign to draw atten-
tion to the fundamental issues at
stake in the redevelopment of North
Carolina, and specifically the need
to re-evaluate development policies
and development practices of the
past in light of the recurring losses

from hurricanes and flooding.

To address the critical and
immediate needs of the victims of
Hurricane Floyd, the Governor has
prepared a State Emergency Package

that focuses on four critical areas:

e Crisis Housing Recovery

Assistance
e Cirisis Economic Recovery

e  Public Health and Envi-

ronment
*  Local Government Support

Over $800 million in state
funds is proposed to support the

“The recovery period follow-
ing Hurricane Floyd marks
a new phase in the institu-
tionalization of hazard miti-
gation in North Carolina”




implementation of programs under
these four areas. Programs address
a wide range of needs, from supple-
mental assistance for an estimated
30,000 homeowners with uninsured
damage from Hurricane Floyd, to
funding support to cleanup the eight
junkyards in the 100-year floodplain
of the Neuse River Basin.”” In short,
post-disaster redevelopment efforts
in North Carolina are supported by

unprecedented state resources.

Coordination Role of the Hazard
Mitigation Planning Initiative. The
HMPI will continue to play a piv-
otal role in the institutionalization
of hazard mitigation in North

Carolina, including:

e coordination with FEMA’s
Project Impact to ensure that com-
munity strategies are integrated, and
that programs and resources are

optimized

* integration of technical
expertise in hazards and risk assess-
ment, hazard mapping, land use
planning, training, and hazard miti-

gation

e serving as the critical link
between state and local government
agencies to develop community
capacity, to develop strategies and
priorities, and to implement risk
reduction measures that can foster

sustainable development

*  recruiting additional part-
ners — including state and federal
agencies, universities, professional
associations, and non-profit orga-
nizations — that can provide new

ideas, resources, and expertise to

support the continued expansion of

the HMPIL.

Management Role of the North
Carolina  Emergency Management
Division. In addition to its leader-
ship role, the NCEMD has a major
responsibility for the management
of programs and initiatives to effec-
tively implement mitigation mea-

sures across thC state.

A message of Measuring Success
is that management decisions on the
selection of mitigation priorities and
strategies will be facilitated by the
availability of accurate, accessible
data on hazards assessment, and an
understanding of the effectiveness
of mitigation strategies in reducing

future losses.

Implementation Role of State and
Local  Government, Business and
Non-Profit Organizations. The pace
of progress toward capacity build-
ing and the institutionalization of
hazard mitigation in North Carolina
will be a function of the capacity to

implement mitigation programs.

EVALUATE PROGRESS

Finally, an important aspect of
a long-term initiative to create safe
and sustainable communities is to
evaluate progress. Progress can be
evaluated at least two levels: insti-
tutional and program. Among the

indicators of institutional progress:

*  the number of full-time pro-
fessional staff that are devoted to the
implementation of mitigation policies

and programs at the state and local

level (at the NCEMD, for example,
27



there has been an increase of 150 per-
cent in the number of professionally
trained staff to work in the field of

hazard mitigation)

e Increases in state and local
government policies, programs and

resources to support hazard mitigation

*  Increases in the integration
of mitigation principles and practices
into the programs, policies and “agen-
das” of professional associations and

non-government 0rganizations

o Intangible indicators of insti-
tutional progress (for example, the
leadership and proactive role of the
Governor and state legislature in
promoting mitigation in the rede-

velopment of North Carolina).

In summary, Hazard Mitiga-
tion in North Carolina — Measuring
Success provides a framework for
developing sustainable communi-
ties in North Carolina, and gen-
eral guidance on how to incorpo-

rate “indicators of progress” into the

mitigation planning process. The
unifying theme of the document
is that mitigation successes can be
measured, and the results of the
analyses can be used in establish-
ing or refining mitigation goals, pri-
orities and implementation strate-
gies. Simply stated, it is increas-
ingly important that public and pri-
vate officials be able to demonstrate
the effectiveness of mitigation pro-
grams in reducing community vul-
nerability to natural hazards and

other perils.
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