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' vulnerablllty to damages given: curré

The:North Carolina coast faces:ia: strong - threat of damages from hurri-:
canes, northeastérs;.and other majoristorms. While there has been a marked: -
1ull in the number of hurricanes thit have stricken:the North Carolina coast:
in the past 20 years, the threat stil ‘exXists; many say. that North Carolifais.
long overdue for a major storm. - At the same time; development along the coast
has- grown by leaps and bounds. Unlegs this development is wisely located:and
built:to withstand hurricane force' North Carolina's coastal communities will
face massive destruction. Loecal governments, as the primary protectors of the: .
public health, safety, and general weélfare, havé a responsibility to- reduce
the risk of property damages and” loss’ of life attending coastal development:.
They also have a respons1b111ty to ensure that reéconstruction following a
major storm can occur quickly and- ‘ledve the community safer-from disaster in

the future. These are the goals of ‘hazard mitigation and reconstruction
planning.

Hazard- mltlgatlon includes any:activity which reduces the probability
that a disaster will occur or minimizes: the- damage- caused by a disastet.
Hazatrd mitigation includes:not: onl 'm’naglng development; but-also: evacuation-
plannlng and other measures to redf

osses of l1fe and property Recon—‘

munltles in managlng development and post—dlsaster reconstructlon to* reduce
the .risk of future hurrlcane damagesi While: the. report deals’ primarily with
hurricanés, it appliés to other m; torms -as well (such as mnortheasters).
The report identifies’ varlous tools nd”programs that local governments can
use’ to manage development with an: ey oward hurricane hazards.: It outlines a
planning process’ that loéal governme 3 can use’ (1) to’ assess the community's .
:andexpectéd development conditions,’
and(2) to select: approprlate actlon L0 ensire” that new development and post=
disaster reconstruct1on are reasons ‘safe- from future damages. It discusses
procedures for asse551ng damages and perm1tt1ng repaits-and reconstruction.

It 1dent1f1es key progra §° andiperso routside: the community which 1nf1uencev*

. loc#l hazard mitigation:and" reconstructlon“efforts.

Thée main theme underlying: this’ report is’ the need to plan ‘aheadof time”
for: the damages thdt a hurricané’ or other. major. storm can cause.. This" plannlng:»
applles to developiient that is: taklng place now in: North Carolina's coastal:
comiunities; it also applies- to. reconstruction: follow1ng a disaster. Whenva-
major hurricane ot northeaster next hlts Notth: Carol1na, the damage will

’undoubtedly be massive: due to the way ‘development along the:coast has proceeded:'

in “‘thé past. By plannlng now, local governments' can ensure that new development::
and post-disaster reéonstruction will not: repeat old mistakes.’



The Hurricane Hazard

Hurricanes are extremely powerful, yet unpredictable, phenomena. . The size
and intensity of each hurricane is unique. While a hurricane is, by definition,
a tropical weather disturbance with winds over 73 miles per hour, sustained
winds in an extreme hurricane may exceed 165 miles per hour ‘with gusts exceed-
ing 200 miles per hour. These winds present a hazard to anything in their path.
A hurrlcane can also cause extensive coastal and riverine flooding by creating
a "storm surge' and heavy precipitation; ninety percent of all hurricane-related
" deaths result from drowning and the majority of property damages result from
flooding. = Heightened wave action and’ shorellne erosion ‘accompanying a hurricane
“further add to the level of damages; the coastline may change shape and new
inlets may form in response to the energy of a single storm.  Wherever human
activities stand in the path of these forces, heavy damages are llkely to. occur.

North Carolina history is replete with hurr1canes that haye changed both
the physical’environment'and human communities.' The same is true for the power-—
ful northeasters which have hit North Carollna in the winter and early spring,
_causing ‘damages similar to- those of a hurrlcane. ‘Based on the coast's hurricane
history, the probability that the North' Carolina coastline will be directly hit
by a hurricane in any given year ranges from six percent near Wilmington to 11
percent around Cape Hatteras. Even though there has been a marked lull in hurri-
cane activity din North Carolina over the past.20 years, a strong threat exists
with the pa551ng of ‘each hurricane season.’ \

Over the same 20 years, development along the coast has grown at a rapid
pace. In addition to increases in year—round populations, coastal communities
in North Carolina have experienced a surge-in second-home development and tourist
populations, which swell the potential for property damages and loss of life
even further. This concentration of people and development in hurricane-prone
communities points out the need for local officials to address the hurricane
threat and reassess: the policies and measures that are now in place to reduce
the risk of storm damages. ‘ '

Mitigating the Hurricane Hazard

Local officials need to understand the various types of activities and
government functions involved in community disaster planning. Community
activities regarding natural disasters fall into four related phases: miti-
gation, preparedness, response, and recovery. Mitigation involves activities
which reduce the probability that a disaster will occur and minimize the damage"
caused by a disaster; ‘they. are not geared to.a specific‘disaster, but arise
from a long-term concern for avoiding damages. Preparedness activities imme-
diately precede a particular disaster; they help the community cope with
immediate threats to life.and property. Response activities immediately
follow a particular dlsaster' they include search and rescue, damage assess-—
ment, and providing emergency housing and medical care. Recovery involves
the full range of repair and reconstruction-ac¢tivities which seek to return

“the community to "normal"; these activities may continue for years after a
particular disaster. ‘ S
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: development continues at a. pace‘th‘tl"

Operating throughout these four
phases of activity are two d1st1nct govern-
:.ment functions: emergency management and
.development management. Emergency mana‘e—
.ment deals primarily with activities during
.. the preparedness and response phases which
Recovery | Mitigation “1mmed1ately precede and follow a speclflc
' : disaster; its focus is the improvement of
operations in the face of disaster.
Development management primarily deals
- .with activities durlng the m1t1gat10n and
. recovery phaseS' its focus is the improve-
ment of conditions in the face of dlsaster
by prov1d1n? a set of guidelines for
Disaster Event _ '“develonment to follow. Unfortunately,
most communities do not coordinate their
emergency management activities with the1r
development management activities. Even
: though they are both part of a community's
comprehenslve planning process, they typlcally operate 1ndependently of one
another in working toward the common goal of redueing damages.

Rusponse Preparedness

Hazard mltlgatlon, or reducing the risk . of damages from natural dlsasters,
has always been a part of local pl“ _ and pollcy~mak1ng. In turn, many. local
and state governments throughout the‘ ed States have responded to natural
hazards, especially floodlng:and igh st, by dellneatlng hazardous areas
and by instituting land use ¢ 10 ' nstructlon standards, and public invest-
ment -policies govern»ng develop: in those areas. No‘etheless, coastal
ses ever—1ncreas1ng numbers of people
oS 3 property losses due to hurrlcanes

and properties to the forces of .
continue to climb.

As a result, in recent years; &t e has been an increasing emphasis at

the state and federal 1evels on impr ng hazard m1t1gat10n p011c1es. The
National Flood Insurance Program, fe al d1saster as51stance programs, and other
federal programs are. beg1nn1ng to foc S ‘more on changlng development conditions
\ >, the State of North Carolina

and the Division of Emergency Manage—
vwng.development condltlons and
'S, Local government action
al government carries the primary
\ 1 or ma t -t the public health, safety,
and general welfare. G1‘en a grow1ng concern or hazard m1t1gat1on at all levels -—
federal state, and local —- the ime is ripe for local governments to plan more
effectlvely for hazard mltigatlon and post—dlsaster reconstructlon.

Hazard mltlgatlon should be a guidepost for local decisions regarding new.
development and reconstructlon, wheth r it 1nvolves prlvate or publlc fac11‘,1es..
A number of measures are available to local governments for managing development
and reconstruction to reduce the rlsk Wf storm damages. 1In considering these
measures, local governments are l1kely to face the following issues: Should
there be changes in land use? Should there be changes in the building code’
Should we try to make the communlty more eff1c1ent and more attractive? What




public expenditures will be involved and how will we cover .them? ~Addressing
these issues can give rise to a host of technical and political problems that
‘local officials must overcome. The lack of community consensus regarding the
level of risk that exists in the community makes these basic issues difficult
to resolve.  Some residents will perceive a high level of risk and press for
mitigation. Others will perceive a low level of risk. Many won't think about
hurricanes at all. Nonetheless, local .officials need to start planning for
hazard mitigation and post-disaster reconstructlon now, before a major storm
strikes. Too often the situation boils down to "out of sight, out of mind,"
where communities don't take steps to protect themselves in the long run until
a massive disaster actually occurs.

Local government has available a variety of tools for managing development

K

and reconstruction; these play a useful and essential role in coastal communities

in reducing the risk of damages from flooding, erosion, and high winds. Such
tools as zoning regulations, subdivision regulations, and building codes are
used by communities throughout the country to protect private development from
storm hazards. Public facilities siting and design criteria apply similar
standards to public works decisions... Land acquisition programs can compensate
landowners and keep development out of hazard areas while providing the com—
munity with more open space.  All of these .tools can be coordinated by compre-
hensive planning.that accounts for 'storm hagzards in the community and the
political and technical feasibility of using differert measures to manage
development. ‘

Whlle the prlmary responsibility for managing development falls on local
government, local government does not ‘opérate in a vacuum. State and federal
programs also have a strong influence on development in hazardous areas and can

set the context for local government actions regarding new development and post-—

disaster reconstruction. North Carolina's Coastal Area Management Program sets
standards for development in statewide areas of environmental concern (which
cover, several hazard areas) and standards for post-disaster reconstruction.

The State Building Code contains criteria for protecting buildings against

high winds and other storm forces. ' The National Flood Insurance Program
requires development to follow certain standards in order. for properties-in

the community to quallfy for federally—sub51dlzed insurance.  Federal disaster
assistance programs, in providing grants and. loans - for the repair and recon—
struction:of private and public facilities, influernce ‘the pattern and quality
of post—disaster reconstruction in the community. '~ Other state and federal
policies further influence the location and structural integrity of development

in hazard areas. . Local governments must keep -all of these policies and programs

in mind while formulating their own strategies for mitigating storm hazards.

Planning for Hurricane Hazard Mitigation

In planning for hazard mitigation and post-disaster reconstruction, there.
are several steps the community should follow to identify the community's
vulnerability to storm forces, to identify ‘and select appropriate mitigation

&

measures, and to implemént these measures and integrate them into the community's

existing land use, capital improvements, and emergency operations plans. Indi-
vidual communities can use this‘process to come up with approaches for managing
new development and reconstruction that are tailored to their own unique
conditions.

vi
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_Informatlon on hdzard areds ‘cdn - come
the CAMA program, and’ local experlences with seveére storms: While delineating

‘the hazard areas. ThlS analy31s w1

| a: MAPPING HAZAnﬁ,ARﬁAsu[

B: VULNERABILIT& :

ASSESSMENT:: s . -
- 1 o5
Idenrify Severity of : : Identify Magnitude of. -~
Risk.-in Fach Hazard Area ) © L'Risk in Fach Hazard Areca

LEnvénfoiy,Land‘Uses]

Assess
S Evaguability
[‘Inveﬁtpiy_strvcture;] : ]

C: TDENTIFYING ]
_ MITIGATION NEEDS .

b -
D: RFVIEWINC :
CURRENT MEASURES,* o

l Podr(Covetageé 1 I, POQ Enf h .
L o | S

| E: REVIEWING
ALTERNATIVE: MEASUR]

F: - IMPLEMENTATION
AND MONITORING

The f1rst step in. the protess IS'hfeﬂldentlflcatlon and napplng of those’
sections of the communlty which are: most viulnerable to hurticane damages:.

oni the National Flood Insurance Program,

‘in-mind‘the~partltﬁlar*storm fotées
er081on) that are likely to appear in

these areas, local offici4ls: should
(hlgh winds, flooding; wave action; an
each ‘ared; this identifies the: forces hat: publlc pollcy must help guard against:
Once hazard areas &aré 1dent1f1ed otiimunity: can' assess how vulnerable it is
to damagé by seeing how curtent and ex eéted de‘*lopment patterns relate to '

'dev 1“ment p011c1es and: alternatlve measures:the communlty could adopt to
i *%step is then' to adopt and imples: .-

handle its: ‘particular storm hazard:

ment ‘specific actions and to mohitot thelr ‘effect on new dévelopnient and:post-
disaster reconstructlon. ‘

A case study conducted on Topsa1
hurricané hazards present in- coastal ¢
can manage developiient: to mltlgate these hazards. The case study applles the
planning process mentioned above ‘to map-hazard areas, assess the island's-
Vulnerablllty ‘to damages, 1dent1fy mitigation’ needs, and review ex1st1ng leocal

development p011c1es on the island. The' ‘case stiidy demonstrates some of the: -
issues” facing a community which is’ trylng to reduce’ the risk of hurricane -




damages, both in areas that.are already developed and areas that are now
developing.: It also points out the need for coastal communities to plan for
. reconstruction before the storm to minimize the chaos that attends disaster,
to facilitate reconstruction, and to ensure that reconstruction leaves the
community safer from the next storm. ‘

Planning for Reconstruction

‘ "A local reconstruction plan should outline damage assessment and recon-

struction permitting procedures that the community will follow after a hurri-
cane or other major storm occurs. It should identify information that the
local government will need to make sound permit decisions regarding repairs
‘and reconstruction and to get state and federal disaster assistance. ~Some
specific topics that the plan should addﬁess'include:

1. identifying cases where, repairs and reconstruction will not be
.- permitted, or will be permitted only if they meet certain
~.conditions; ‘ ‘

2. guidelines (drawn from the analysis of hazards and mitigation
measures) for the repair and rebulldlng of damaged structures
and utilities; and

3. plans fof possible public acquisitioﬁ of high hazard areas and
the relocation of highly vulnerable and damaged structures.

By identifying and clarifying all of these policies, procedures, and informa-
tion requirements, local officials will have a ‘ready set of guidelines which
will help avoid delays in reconstruction as well as make the community safer
from damages in the long run.

It is erucial for local officials to understand. federal and state procedures

for assessing damages: and applying for disaster relief aid; these procedures
provide the context for local recovery dctivities. While they include specific
things that‘local‘governments must do to feceive‘federal and state disaster
assistance, they also provide a basis for other actions, such as damage assess-
ment, ‘that local governmernts must take to implement their own hazard mitigation
and reconstruction plans: and policies.

As with managing development .to reduce the risk of storm damages, local.
governments bear ultimate responsibility for emergency operations, assessing
and reporting damages, requesting outside assistance,. and managing recon-
struction.  Given the strain that this responsibility places on local resources
in a time of crisis, local governments need to establish, before the storm, a
ready-made set of damage assessment and reconstruction permitting procedures.
These procedures should be integrated with local hazard mitigation policies
that require repairs and reconstruction to 1nc1ude features  that protect
against future damages. :



- appropriate.course’gf action that will
5 SO
‘and other major storms.
L . i

Putting It All Together

All of the discussion above'indicatés that local governments should prepare
several documents in advance of a majotr storm to make post-disaster repairs and
reconstruction move as smoothly, quickly, and efficiently as possible. Thése

_ documents include: (1) a hazard mitigation plan; (2) a recomstruction plan;

(3) ordinances and resolutions dealifig with hazard mitigation and reconstruction;’
and - (4) detailed and accurate propefrty information.. The hazard mitigation plan
establishes the policies which new dévelopment and reconstruction will follow

to reduce the risk of future storm déﬁages. ~The reconstruction plan éstablishéé

- procedures for assessing damages and permitting repairs and rebuilding. Ordi-

nances and resolutions dealing with héZard mitigation and reconstruction give
these policies and procedures the fdrqé of law. Maintaining detdiled and .
accurate property information will faéilitate damage assessments and recon-
struction permitting decisions: X

Hazard mitigation and reconstruction plans should not be prepared
separately; they should operate togeﬁhér as part of a more comprehensive local
planning effort. Comprehensive plannisg gives the community a forum for
addressing and balancing a full range of local development objectives, not
just those related to storm hédzards: : It allows the community. to chart specifié
courses of action consistent with different development objectives. Local land
use plans prepared in compliance with the Coastal Area Management Act, as basic
comprehensive planning documents, provide a logical place for communities to
identify and address hazard mitigatioli and reconstruction problems. By incor-
porating a more detailed analysis of & e community's storm hazards and ‘
feconstruction permitting procedures inte: the local land use plan, the local
government will be able to balance hazdtd mitigation againist other development
needs and objectives.  The local government will be well=prepared to select an-
make the community safer from hu¥ricanes

. §
(R ;

While hazard mitigation and reconstruétion planning should be incorporated
into the community's comprehensive land use planning efforts, they should also
be coordinated with the community's emergerncy planning efforts. Local evacuation
plans, emergency operations plans, and disaster relief and assistance plans deal
mainly with short~term concerns surrounding a disastér, but they also affect
and are affected by the community's dévelopment decisions. Development con-
ditiens in the community will dict ‘atvemergency actions a local governiient
mist take . in the face of ‘a major storm: Enérgency plans sét up - the special

‘roles local officials must play and the special procedures local government
must. follow during and immediately aftér a disaster; these can easily influence

the character of post-disaster reconstruction:

This report represents an important beéginning for North Carolina's codéﬁdl

comimunities. It identifies the tools that local gbveanEntS'caﬁ*use to manage
development and post-disaster reconstruction to minimize the damages resulting

‘from future hurricanes, northeasters, and other major storms. As the primary

guardian' 6f the public hedlth, safety and general welfare, local government

faces an important responsibility to ‘reduce the risk of property damages: awid':
Toss of life attending coastal development. It must start planning now for"

the-stbrms‘yet to come. :
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CHAPTER 1

-of damages. from hurri-

tol k _there has been a marked
lull in the number of hurr1canes that have. strlcken ‘the- North Carolina coast
cin the past 20 years, the: threat -1 xists; many say. that North Carolina: is
“long overdue for a major storm. At the.same time, development along the coast
has grown by leaps and bounds. Unl thls development is. wisely located and
built to w1thstand hurr1cane forces, North Carolina's coastal"commun;tles,w1ll
face massive destructlon. Local ents, as'the_primary,protectors:ofvthe
public_ health, safety, and- generalﬁwe re, have a responsibility to reduce
_the risk of property damages and loss life attending coastal development.
They also 'have a respon51b111ty to emsure. that reconstruction following a
major storm can occur quickly and. lea e. the community safer from disaster in
the future. These are . the goals_of* zard.mitigation and reconstruction .
planning. -

The purpose of this report is .to:.assist.North. Carolina's coastal communl—
ties: in managlng development and. P | »aster reconstruction ‘to-reduce . the
risk of future hurricane . damages. le- the report . deals prlmarlly wlth
hurrlcanes, it applles to other . majo -orms as. well (such as northeasters).
.The report identifies var1ous tools~and programs that local .governments . can

fuse to.manage. development with.an, ey ward hurricane hazards. cIt outllnes a
Jplannlng process that local governmen S: can use (1) to assess the community's
‘ opment conditions,
evel0pment and post—
es. It d1scusses_

procedures for assess1ng damages
‘It 1dent1f1es key programs and p

evacuation
Recon-
~of a
~operations.
-of .problems.

Homes in Wrightsville
Beach after Hurricane
Hazel in 1954

(Courtesy of N c. Dzv.
of Archives and Htstory)



First is public awareness. People who live or own property in a coastal
community that has not been recently hit by a major storm tend not to know
about the awesome strength of hurricanes and the damages they cause. Some
people ignore such information because they feel the probability of a storm
striking their community is:too low to merit local government action. To the
extent that public awareness of a problem dictates the level of local govern-—
ment response to that problem, the commun1ty may flnd itself 1ll—prepared to
w1thstand a hurr1cane and rebuild quickly.

This is related to a second problem - determinlng what level of protec-
tion is reasonable. Given a certain probabiliity that disaster will strike
the community, its resrdents must choose hazard mitigation measures that they
feel provide an adequate level of protection, . Some people will sense a
_greater.risk than others and, therefore, press for stronger protections
against storm damages. Some people will sense a lower level of risk.. The
role of local government becomes that of a forum where the attitudes of
different groups of people are balanced, a specific level of protection is
agreed upon, and hazard mitlgation measures are adopted and enforced. The
measures chosen will be different for different communities, which face
different levels of risk and whose residents hold different attitudes toward
risk, Each .community will end up with its own 1nterpretat10n of What protec—

tions are reasonable.

A third problem is the lack of time after a hurricane or other disaster
for maklng decisions regarding the character of development in the community.
When disaster strikes, ‘there is a strong drive to immediately rebuild the
community as- it was before, regardless of whether or not any protections are
included to keep another disaster from occurring’in the future. ' People want
the community to get back to. normal as -soon'as possible. . .This makes it
‘difficult for local government to focus on the long—range problem .of hazard
mitigation and the implications that reconstruction has for the community's
long-term safety.  When combined with the large number of tasks that local
officials and administrators must carry out right after a disaster (damage
assessment, restoring ut111t1es debris removal, etc.), this sense of imme-
diacy points out the need for communlties to plan for dlsasters before they
occur. If the community resolves important issues beforehand, and selects
those p011c1es and actions that it feels are reasonable and appropriate to
protect against storm damages, then repairs and reconstruction can proceed
qulckly according to pre—determlned guldelines.

Sanibel, Florida, is an excellent example of a'community'that'is planning

for hurricanes ahead of time. Since Sanibel is on the Gulf coast, its resi-
dents have long been concerned about hurricanes. In the early 1970s, while
preparing its first comprehensive plan, the town found that existing rates of
development were outstripping its ability to evacuate in advance of 'a storm.
The town took steps to. limit the amount of development. In 1981, Sanibel
“developed a hurricane evacuation and hazard mitigation plan. = The plan stages
evacuation according to different lengths of time before a storm's predicted
arrival; this increases the number of people . that can be safely evacuated.
The plan also sets out specific requirements for the siting, elevation, and
construction of buildings that new development and post-disaster reconstruc-
tion must follow; these requirements reduce the risk of storm damagess . The
plan also outlinés procedures for Sanibel to‘follow in ‘assessing damages and
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. .stores, motels, restaurants, marinas;

- good set-of development controls to

permitting reconstruction. ~Even though Sanibel has:not been hit by a hurri-

‘cane in many years, it has .recognized:that a: ‘strong -threat wexists and has
-taken steps to prepare itself. ‘

Gulf Shores, Alabama, is a comminity that learned its lesson the hard
way. For years, development- proceeded in this comminity-with little: regard
‘for the hazards present. :As Alabama's:primaryceastal resort, Gulf: Shores
“built up with'a full cqmplementﬁdff"nglevfamily reSidences,.cdndominiums,

v piers, .and récreational facilities.
Then, in September of 1979, Gulf'Shores suffered- ‘the fury of -Hurricane
‘Frederic. Buildings and.rqads,weren estroyed as the'storm flooded the island,
battered it with waves, and lashed it /with winds of around 100 miles .per’ hour.
Eighty percent "of the'roughly 500:homes along: the»207mile barrier beach were -
‘destroyed (U.S. Army Corps -of: Englneers, 1981, p.:112), The town began
rebuilding immediately after‘the st m, . but the town. board had little  interest
in planning the reconstructionto :mi igate another ‘disaster -in’ the future. -
Buildings went back up.exactly wherei:they were before, sometimes at higher :
densities, even though 15-foot 'dunes;had been washed :away. The town board- was
swept from office at -the mnext election. - The new town board: :prepared rand
adopted a mnew building code and a-mew:zoning. ordinance which, among other
things, require ‘buildings -to be wellrbraced against high w1nds, elevated well
above expected flood heights,: ‘and- located a:relatively safe. distance ‘from the
shoreline. However,:the town: was-80 percent -rebuilt before: the :new zoning‘and
»bulldlng regulations.were:adopted; ithe. new:regulations will have -little effect -
until another storm_causes.extensl,e‘ s struction. While Gulf Shores- now has‘a
' uce: the :risk of ‘hurricane. damages, ‘it
could have saved itself a:great:deal of angulsh and: money ‘if - the measures had

..been-in place ‘before -Frederic: ‘hit.

-.eachfront Development in- Gulf:
- Hurricane Frederic . (Courtesy of NOAA)

Shores, ‘Alabama, Before and- Af%er

~The main theme underlying this:report .is:the need to: plan ahead ‘'of “time

_for the damages that a hurricane or  other major storm can .cause. This )
.+.planning applies. towdevelopment that ;is .taking /place now in North Carolina's

coastal communities. . It also: applles to reconstruction following a ‘disaster.

“With ‘this theme in- mlnd the report 1s organized along the. following llnes.
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Chapter 2 — The Hurricane Hazard — briefly discussed the hurricane's
destructive forces and the -threat of hurricane damages in coastal North
Carolina;

_Chapter 3 — Mitigating the Hurricane Hazard —- discusses the emergency
management and development management functions of local government, the
hazard mitigation concept, and ‘the issues surrounding mitigation and
'post—disaster reconstruction; ;

Chapter ﬁ ——'Tools and Programs for Hurricane Hazard Mitlgatlon ~-=
.presents current state and federal programs influencing development and
reconstruction in hurricane-prone communities, and presents measures that -
local governments can use for managing development to . reduce the risk of
storm damages;

uChapter 5 — Planning for ‘Hurricane Hazard Mitigation ——presents steps
that a 1ocal government can take to assess its vulnerability to storm
damages and to select and implement appropriate development and recon—
struction policies°' B G- : :

Chapter 6 — Topsail Island Case Study —— applies several of these steps
to the three communities on Topsail Island to illustrate different
hazard-related development problems and different local policies that
address them,‘» L :

Chapter 7 — Planning for Reconstruction - presents federal and state
procedures for assessing damages and applying for disaster relief aid,
discusses the local role in emergency response and recovery, and outlines
steps for local governments to take in: establishing their own damage
assessment and reconstruction permitting procedures.

“The information in this report will help local governments in‘ coastal
North Carolina plan better to minimize hurricane damages and to facilitate
post—hurricane reconstruction., It will -also help them plan in advance of
actual damages and be well-prepared for when a storm: strikes. When a major
hurricane next hits North Carolina, the damage will undoubtedly be massive due
to the way development along the coast has proceeded in the past. By planning
now, local governments c¢an ensure that new development and reconstruction will
not repeat.old mistakes._ : : e , ; ‘ ~
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‘recorded hurr1canes have occurred in August September, and October. Oc

THE HURRICANE HAZARD ~

A hurrlcane resembles a large, hallow funnel. Air flows. in a counter=-
clockw1se d1rectlon from hlgh pressure_areas along the storm s periphery to .a
concentrated center of extremely low ;pressure (see Figure 24 1) While a
hurricane system may have a radius 1,000 kllometers, hurr1cane—force winds
are usually conflned within 100 ki ‘ters of the storm's center (Slmpson and
Riehl, 1981, p.. 8) The storm 8 center con51sts of a cy11ndr1cal wall of
elouds where winds are -their strong and may reach speeds of 200 miles per
hour. Surrounded by this wall .of s is the hurricane 8. ye,' an area of
relatlve ‘calm several mlles 1n whlch has llttle wind or rain.

,FigureuZ,l: Typical Pattern of
‘ Hurricane Winds

;Sgyygﬁﬁ Simpson and Riehl, 1981
' p. 126.

SateZZzte View of Hurrzcane Frede

egi] S, 40 y storm systems and form predom-
",and the,western Atlantlc Ocean, although some

1ntense phases class1f1ed as, trop c epr ‘(Wlnds less than 40 m
per hour), troplcal storms (w1nds between 40 and 73 miles per hour), and- h, .
ricanes (winds 74 miles per hour or g e’-er). Whlle the hurrlcane season runs.
from June through November, hurrlcan_ ‘tend to be more frequent in late -summer:
and early fall, Along the North Carblina coast over ninety percent of




temperatures, and air temperature and humidity near the ocean surface, are
greatest at this time, providing a large source of energy to drive the hurri-
cane storm system. Lo

Hurricanes are typically classified according to the Saffir/Simpson
Damage Potential Scale (see Table 2.1), which categorizes hurricanes according
to their wind speeds, storm surge levels, and atmospheric pressure. — This
scale is used by the National Weather Service to give public officials an
estimate of a hurricane's potential for wind and storm surge damage as it
approaches  the U.S. coastline. A hurricane is designated on a scale of 1 to 5
based on observations made while the storm is in progress, with a 1 indicating
~the weakest'storm.k'The designation changes as new observations are made
during the storm's lifespan as the 'storm gains or loses strength.

Hurricanes tend to follow a parabolic path, moving westward across the
Atlantic. and Caribbean and curving north or northeast as they move out of the
tropics and into the westerly air currents of higher latitutdesg7‘The forward
movement of the hurricane system is relatively slow, usually around 15 miles
per hour, but exceptions are not unknown. For example, Hurricane Hazel had a
forward speed of between 25 and 35 miles per hour. 'As hurricanes move out of
the tropics,  their movement increasingly depends on air flow patterns in the
higher latitudes, which are generally unsteady and unpredictable. A hurricane
moving ‘on a "normal” parabolic' path may stop dead in its track, reverse direc-—
tion, or take a sharp turn, all in response to changes 1in atmospheric .
currents. “Figure 2.2 shows the erratic path of Hurricane Ginger in 1971, from
formation south of Bermuda on September 6 to landfall and exit in North
Carolina on October 1 and 2. :

Residents of areas susceptible to hurricanes rely on the National Hurri-
cane Center in Miami, Florida, for predicting the paths and intensities of
advancing storms. The Center employs reconnaissance aircraft, weather
gsatellites, radar, observations from ships at sea, -and ocean buoy systems to
monitor hurricane movements. It employs sophisticated models to predict ‘the
paths hurricanes will take.. However, major forecasting problems still exist.

The average error in predicting a hurricane's path is about ‘80 kilometers

12 hours before the storm's arrival (Simpson and Riehl, 1981, p. 300). Even
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Table: 2.1: Saffir/ S‘ini”i)s.dh‘ Damage  Potential Scale

Scale No. 1-—Winds of 74 t&- 95
trees; foilage, and unanchore

pér hour. Damagé primaiily to shrubbety,
‘homies:. No 'real damage to other structures:
‘Sorie damage to poorly’consti fis:  And/or: storm‘siirge 4 to 5 feet above:
normal: Low-lying coastal ‘roads’ i ted, minor pier damage,; some small craft
in exposed anchorage’ torn’ from: moon gs.

Scale*No. 2-—Winds 6f 96 to' 11 “per hour. Considerable damage to shiiib-' -
bery and' tree foliage; somé:tréees biown dowh.’ Major damage to exposed mobile -
homes: Extensxve damage 16’ poorly iconstricted  signs. Somie ‘ddmage ‘to roofing
materials of buildings: somie’ w and door damage. No major damiage - to
bmldmgs And/or storm ‘stirge' eet above normal. Coastal roads and low-
Iymg escape routes’ ‘inland - cut’ b Water 2 to 4' hOurs before amval of

to’

unprotected anchorages ‘torn’ from moormgs Evacuatlon of ‘somie’ shorelme Tesi-
dences and low-lymg 1sland areas

trees blown dovwn’ Pr"' all W" vc‘onﬁt‘ructé‘df s‘ig’n‘é"' b]"o\‘vfn db\’fni -Sdrne
damape ‘to ‘roofing: im )

structural” damage ‘to
surge’ 9" to 12 feet ‘ab

storm
“coast’ and many smaller
‘coast damaged by battéring:
Mland- cut by rising water’ 3
‘Flat tefrain 5 feet or less above 'séa

waves -and -floating: debns‘ Low- jith
fo' 5 hours' before:
level ﬂooded mla

cut By rising water3 ‘to'S ‘hours ‘before’.
. of “beachés, Massive évacuation” of all
'1b1y reguired, and of ‘singlesstory 'rési-

VAN
Source: Neumann et al.; 1981, p. 25.



when following the predicted path, a hurricane may vacillate around it,
causing differences in the place of ‘landfall by 100 kilometers or more. Since
most of the hurricane's destructive power is centered in a 100-kilometer
radius, the difficulties in landfall prediction appear formidable. There are
cases in which a hurricane has directly approached a coastline, halted, and
then sharply turned away. In contrast, there other situations in which the
storm moved directly inland when it was predicted to skirt the coast.

‘IMPACTS AND COMPONENTS OF A HURRICANE

The two most drastic effects of hurrlcanes are . fatalltles and property
damage. = Since the turn of the century, . the general trend has been toward a
reduction in the number of deaths from hurrlcanes ‘but an exponential increase
in the amount of property damage. Figure 2. 3 illustrates these trends to
1970. ‘ ‘ :

The main reason for the reduction and stabilization in death rate has
been a combination of improvements in monitoring and warning systems and local
. preparedness and evacuation planning. = However, as the population continues to
grow in coastal areas beyond the point of safe evacuation within the available
warning time, the potential for substantlal loss of human life remains.

The Richelieu Apartments on Mississippi's Gulf Coast Before and After
Hurricane Camille in 1969. Over 20 people died here while having a
"Hurricane Party.' (Courtesy of NOAA)

While hurricane fatalities have decreased since 1900, the increase in
property damages is staggering. This increase in damages parallels the
increase in populatlon and development in coastal hurricane—-prone areas since
World War Two. Property damages stem mainly from riverine flooding, storm
surge flooding, and the waves which ride on'top of the surge. They also stem
from erosion beneath structures built too near the water, and from high winds,
.which can affect a very large area.

High Winds

A hurricane is identified primarily in terms of its ‘high winds and low
atmospheric pressure; by definition, a hurricane is a tropical weather dis-—
turbance with winds exceeding 73 miles per hour. Where a hurricane is moving
directly shoreward at 14 to 17 miles per hour, winds can be expected to reach
hurricane force at the open shoreline three to six hours before the eye makes
landfall (Simpson and Riehl, 1981, p. 212). In a hurricane of moderate
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strength, winds will increase as the hurricane center approaches, reaching
maximum sustained speeds of ‘about 100 miles-per. hour at sea level with peak
" gusts of over. 130 miles per hour as the center moves. onshore. - In an extreme
hurricane, sustained winds may exceed 165 miles per hour at the coast, with
peak gusts exceeding 200 miles per hour. A hurricane's strongest winds appear
in the leadlng rlght—hand quadrant of the storm system (see Figure 2.4).

As the storm moves. 1n1and frlctlon from the land surface will generally
dissipate the high winds. However, a narrowing zone of major wind damage, 30
to 35 percent of that at the shoreline, can extend much further inland (Simp=
- son and Riehl, 1981, p. 214).  Little or no change in wind speed occurs above
100 meters elevatlon either at the shore or inland. In fact, winds at 100
meters elevation are generally 30 to- 50 percent stronger than those recorded
at sea level (Simpson, 1981, p. 213).

f

Figure 2.4: Model of Wind Speed
S : Distribution for a
R : , .~ Moderate Hurricane

~ Source: Simpson and Riehl, 1981,
o P- 128-

In addition to the regular wind pattern around the eye, tornadoes may
sometimes accompany a hurricane. This ‘is . not'a well-understood phenomenon nor
does it occur in all hurricanes. ' These tornadoes behave much as the more
common Midwestern variety and can cause considerable damage. - Hurricane Agnes,
for example, spawned some 15 tornadoes in. Florida, resulting in total property
losses of 4.5 mllllon ‘dollars (Baker, 1978, p. 25)

ngh winds place severe stresses on bulldlngs (see Figure 2 5) and cause
a major portion of hurricane-related property damages. High winds can tear
the roofs and walls off of buildings.  'They can overturn mobile homes. They
can fell ‘trees, crops, and powerlines.  They can also carry debris and slam it
against walls, doors, ‘and ‘windows. ‘ . o

Flooding
The hurricane's storm surge and its excessive precipitation cause massive

coastal and riverine flooding.: About 90 percent of hurricane deaths result
"from drowning; the majority of property damages. result from flooding.

2-6 -




Figure 2.5% ’WindfFarces on Buildings.

Overturning’ - Displacement ii"Pressure on Wallsv Roof Uplift@

Source: Dames. and Moore, Inc., 1981, pp. 44-45.

The hurricane system, with its high winds ‘and low pressure moving‘acrbSS the-
open ocean, pushes up an enormous swell of water before it. This mass. of
water, called the storm surge, can cause.extreme elevations in mean sea level
and leads’ to coastal flooding@ The height of the surge along:the open coast
depends on a number of -factors which include wind speed, normal water depth,
storm‘trajectory, and‘forward'speéd “the ~storms- A hurricane  storm:surge:
coinciding with the natural high tide 'can cause even greater damage. As with
the hurricane's winds, the surge is: hest in:the leading right quadrant of

l : the storm system.

The roof of this house in Nags
Head was torn off by a:storm:
in ]933

(Courtesy.of N. C. Div. of'
Archives and History)

The surge does: not strike the .coast as-a wall of water like the tsunamii,.
but “instead as a rapid elevation in sea: level. In 1954, Hurricane Hazel: '
brought a 14.7-foot: inérease in meanisea level at Holden Beach, an 11.7-foot"
_increase at Seuthport; and an-8,8-foot increase at Carolina Beach (N.C.. Coun—-
cil om Civil Defense, 1955, pp. 18~19)%. In ‘bays: and: estuaries, the elevation-
of ‘sea level due to the storm surge may exceed that at the open coast by a

. factor-of 50 percent or.more (Simpson and Riehl, 1981, p. 242). This is:
. primarily due. tovhlgh,w1ndsvfunneling%water into narrow:and shallow bays. and:-
estuaries. ' '




The flooding of coastal areas with seawater not only causes extensive
damage to buildings and their contents but also may render agricultural lands
useless for most crops: by contaminating soils with salt water. ' During the
Norttharollna hurricanes of 1954 and 1955 (Hazel, Connie, Dlane, and’ Lone),
most of the land less than 10 feet above sea level suffered from salt water
intrusion and extensive crop damages. About 25 percent. of the area of 22
eastern counties was estimated to have been covered by .fresh-and salt water
during these hurricanes (N.C. Council on Civil Defense, 1955, p. 28)¢ In
addition, flotsam, 1nc1ud1ng boats or other structures lifted by the hurricane
surge and pushed by winds, may be transported 1nland and become battering
rams, causing additional damage.

Flooding on the Dare Beaches from a storm in 1933.
(Courtesy of N. C. Div. of Archives and History)

The contribution of the hurricaﬁe s excessive rainfall to coastal flood-
ing is difficult to .separate from the storm surge. However, in inland
streams, thls ralnfall can cause significant flooding. Rainwater can flood
areas that the storm surge cannot reach. This freshwater flooding may be as
destructive as the storm surge. Figure 2.6 shows the extent of freshwater
flooding and salt water floodlng in Albemarle Sound due to the hurricanes of
1954 and 1955. :

Widely differing'levels of precipitation have been reported for different
hurricanes, ranging from practically nothing (in spite of hurricane-force
winds) to over 40 inches for any one place along the storm's path. Hurricane
Frederic, which struck the Louisiana, Alabama, Mississippi, and Florida coasts
in September of 1979, showed a typical rainfall pattern. The National Weather
Service station at Mobile, Alabama, recorded 8.6 inches of rain before its
gauge was blown away. An 1ll=-inch gauge overflowed at the home of the Civil
Defense Direction in Pascagoula, Mississippi. The highest official reported
rainfall for a 24-hour period during Frederlc was 9 1nches (U.Ss Army Corps of
Engineers, 1981, p. 59).

A hurricane may continue to deposit heavy rainfall far inland. Hurricane
Frederic, upon making landfall on the Gulf coast, continued to move north with
declining wind speeds but continuing heavy prec1p1tat10n. Akron, Ohio,
recorded over 8 inches of rain due to Frederic (U.S. Army Corps of Engineers,

1981, p. 60). Hurricane Agnes did damage in excess of two billion dollars in
the Northeast in 1972; the vast majority of this damage came from heavy pre-
cipitation and riverine floodlng in Pennsylvanla New York and adjacent
states. / :
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Figure 2.6: TFlooding in the

Hurricanes- Hazel.

(1954~1955)

emarle Sound Region from -
onnie, Diane; and Ione

%

\ PASQUOTANK -

. \ ELIZABETH,

cITY

UMBIA

SALT. WATER-FLOODING: . SERISDOON
FRESH WATER FLOODING. - ESETORY
WAVE  ACTION:

NOTE.+ WIND - OAMABE: -THROUSHOUT.  AREA /- NOT




,Wave Action

An important component of the storm surge is the wind-driven waves which
ride on top of the surge and can cause extensive damage. The size of the
waves is tied to the direction and speed of the wind, the water depth, and the
normal direction of wave moVements; The height of -these waves also depends
partly on the slope of the ocean bottom near the shore. A gently sloping
coast will see minimal wave action; areas where the ocean bottom falls off _
rapidly will experience higher waves. High storm waves appear not only on' the
ocean, but also on broad sounds where there is enough water depth and fetch
‘for high winds to push up a wave. The height of storm waves is generally
about 50 percent of the depth of the storm surge; therefore, a ten—foot storm
surge may be accompanied by flve-foot waves. ~

Storm Surge Flooding
and Wave Action
" Batter the Coast

(Cburtesy‘oftNOAA)

Waves on top of a storm surge can have several important effects. First,
the waves can reach and flood areas not reached by the surge itself. ‘Second"k
waves act as direct battering forces. ‘The force of a wave against a structure
is a function of the size of the wave and the speed at which it is moving. .
Finally, waves may be responsible for massive erosion along beaches, dunes,
and wherever they reach.. Inland from an open coast or a bay shore, waves'
become diffracted and their energies dispersed by bulldlngs, ‘dunes, or
forested areas; consequently, wave damages diminish. -

Erosion

Extreme winds, hlgh waters, and heavy wave action may accelerate or
change normal patterns of wave movement and sand transport to cause drastic
shoreline changes, espec1ally on a barrier island. :The coastline may change
shape, and new inlets may form in response to the energy of a single storm.
Vast amounts of sand may be removed by wave scour from beaches and dunes and
carried-away by strong longshore currents. The geological history of North
Carolina's coastline attests to ‘the power of hurricanes and- other storms and
their ability to erode beaches and open and close inlets. Inlets tend to form
or widen after a storm surge builds up within a sound and gravity pushes the
water back out to .sea. 1In 1967, Hurricane Beulah cut 31 inlets through Padre:
Island, Texas; most of these breaches gradually filled back in (Simpson- and
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¥ the center of the. -storm.passed :dir

’ hurrlcanes, ‘four of them (Hazela

Riehl, 1981, p.244). In addition it
severe erosion can alsoc occur along
across broad sounds ‘and-batter- beach

evere erosion :along ‘the ocean: shorellne,
tuarine .shorelines as waves .travel °

¥ ; . - HURRICANES ;AND /NORTH " CAROLINA

Each .summer -brings to the No th arolina coast ‘the potential for - hurrl-
cane damages. ' Coastal: North Caro s' experiences with: hurricanes date
back to the earllest _settlers, ‘Sinc 1899, North Carolina . has . received direct
‘hits from 21 hurrlcanes, elght ;of m c1a351fied -as : "major” (a3, 4,.0r 5) on
‘the :Saffir/Simpson Scale (Neumann al., 1981, . p. 28). Thése are cases -where
ly over the North. Carolina coast. The:

-state-has also- suffered -damages from:numerous hurricanes whose centers . came
through South- Carollna or stayed at'gea, passing close to the North Carollna
coast. Appendix A lists 'the . ;storms 40f ‘hurricane :strength :that have -affected
' North Carolina in the ‘twentieth century. The probability that a section- of
the North Carolina coastline will be lirectly hit by .a hurricane in any ‘given

~year ranges from six .percentnear -} mington to ll.percent around Cape
¥ Hatteras {see Figure 2o 7) ‘ ,

North Carolina -has mot. ;experien
ten :years, when Hurrlcane‘G ‘ger ma
one was killed, damage was; estimdted
sands of acres of corn.and, soybe
Ps 73). In 1979, Hurrlcane David I
inland. Most of the .storm .a
coastal North Carollna d1d‘

"r:damage from:ajhurricane in .over
andfall near ‘Morehead City. - While ino
en.: million-dollars. :and incTude thou-
1e.-eastern countlesr(Baker, 1978
de landfall dn South:: Carollna ‘and moved

; e e: "dmont “but

-1 Mass ve sergsion -was: trlggered‘
-y to forty feet ‘of ‘beach’ were ilost -at
1shin -plers ‘were..damaged, but ~over—

'53 and September 1955, seven
,:qand :Lone) :classified as' major
rom“these storms “was estlmated to

Carollna in the m1d-l950s} Betweend

‘ : : bin de”elopment 31nce thls trme leaves
coasNal North Carollna vulnerable for even greater damage ‘today. :

;Hurmicane=Hazel

LAY account of: Hurrlcane Hazel :ag it passed: dthrough the ‘North': Carollna
"coast -on ‘October 15, 1954, 111ustr>te~ he damages .a hurrlcane ‘can ,cause “in
coastal communltles. Hazel made lan nd began its path of destruction at
‘Little River, South Carollna. Wlnd\veloc1t1es ‘were estimated at 140 miles-per
hour, -and’ the storm surge exceeded ‘14 feet; ‘Hazel ranks as a 4 on the: ‘Saffir/
“Simpson Scale. Every fishing piler:was. destroyed from :Myrtle Beach, South )
Carolina, to Cedar Island, North- .Carolina -- a distance of 170 m11es (Durin *and

‘Miller, 1960, p. 251). On Ocean Isle, :North Carolina, :all people were -evac—

uated, but all buildings were destoyed ras were all 200 buildings at Holden

Beach. At Long Beach, 352 -0of 357 homes were lost.  In .Carolina Beach, 475"
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Figure 2.7: Percentage Probability that a Hurricane
(winds exceeding 73 mph) or a Great Hurricane
(winds exceeding 125 mph) Will Strike a
50-Mile Segment of the U. S. Coastline.
in Any Given Year. ‘
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Source: Office‘of Cbéstal Zone Management, 1976, p. II-8..
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"ch Civil Defense;vl955, ps 21). B

‘buildings were totally destroyed, and.l,365 suffered damages. Over 100,000
cubic yards of sand were deposited on the streets of Carolina Beach due to

flooding, wave action, and high winds (Dunn and Miller, 1960, p. 252).

Wrightsville Beach was submerged in: five feet of water; 89 homes were lost '

there. A total of 19 people died that ‘day. The number could easily have been

much hlgher.’ : ’ ,

ihe Hazel was $125,309,000 (N.C. Council

e Hazel arrived after harvest time, "

but ‘damage to farm buildings exceeded

d $3,000,000. Damages. to the flshing
Costs of repairs .and replacements “of

o vThe~tota1 damage caused‘by”Hu

damage to crops was relatively light,
$50,000,000. Damages to forests t
industry ‘were approximately $1,500,000

b.’publlc highways- were orne=half" mlllionedollars. Damage to municipal and county

public facilities exceeded $8,000;000. . Four thousand homes and 1,000 commer—.
cial and industrial buildings were completely destroyed or suffered major ‘
damage. . Minor damage was sustained by 20,000 dwellings and 4,000 business and
1ndustr1al buildings -and - amounted™ to::about $60;000,090,55Damages to churches
and- publlc ‘schools were estlmated atuohefmillionvdollars. - ‘

‘winter -and ‘early spring ‘a’ -progres

- tropics, these istorms -— -called nort
-‘communities 31m11ar to ‘those- or hurr nes .

 a northéaster may last in an

'hurrlcanes generally recedes after
:per31stant northeaster may last: fo

. stoin
. widespread damage even though its

‘North-Carolina -in the twentieth. ce

- :struck North Carolina in March of 1962, caused ‘extensive. damage in Dare

i 'County. Many of the area's protective sand dures were knocked flat 'by :a“'storm

i surge and waves ‘totalling over 20 feet above mean'sea level. 'Roads were

.. washed' out, ‘and a 200~foot-wide inle' 1

'Buxton. Two deaths ‘and ‘approximately 12 mi1110n dollars 'in damages were
*reported (Baker, ‘1978, p. 76).

Northeasters (Extrattopical Winter Storms)

-In addition -“£0 thevhurrlcane threat vNorth Carolina experiences in the
: pical cyclones, generally
id le latltudes. «Forming outside of the

ters +—— can: have impacts on coastal

moving from west to east across th

Unllke hurricanes, which pass"' er;a coastal communlty in: several hours,
veral days. Prec1pitat10n may ‘or-‘may
eir primary" impact comes from the
ofitinuous ‘high winds. This generates'
ich increases beach erosion.. An
storm ‘surge, causing extensive

and. While the ‘storm surge accompanying
E WO high tides, ‘the -surge from- a,
ror five' siuccessive’ hlgh tides. The
ortheaster oceur farthér from the
rricane; thus, a northeaster can -cause
“is'several hundréd miles at  seas

ot ‘beassociated with these storm
forCe exerted‘on the'Water surface

est tides and strongest winds din
's low’ pressure -center ‘than i

Appendix ‘A 1lists ‘the most sev xtratropical storms ithat have affected '

sh' Wednesday ‘Storm,” which®

as’ ¢ut across: Hatteras Island at

2-13



Hazel ravaged»Lbng Beach,
destroying nearly everything
@n‘the island.

(Courtesy of N. C. Div. of
Archaves and Hlstory)

Homes. in Wrightsville Beach
were swept into the sound.

(Courtesy of N. C. Office
of Coastal Management)

The storm surgeiand waves
left boats high and dry

(Courﬁesy of N. C. Office
of Coastal Management)

This elevated home in
Wrightsville Beach fared
well compared to =
adjacent homes.

(Courtesy of N. C. Office
of Coastal Management)
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Table 2.2: Population Growth .in'Goastal North Carolina (1950—1980)

County . '
—Oceanfront Town 1980 1970 1960 1950
- Beaufort - 35,980 36,014 37,134
Bertie 120, 528 24,350 26,439
??ﬁﬁgﬁlck 24,223 20,278 19,238
T —Caswell Beach 28 . NA NA
~Holden Beach 136 NA NA
—~Long Beach 493 102 ‘NA
~0Ocean Isle 78 5 NA
=Sunset Beach ‘108 ‘WA NA
Camden : 5,453 5,598 5,223
Tarteret 31,603 27,438 23,059
—AEThntLb Beach 300 76 49
~Emerald Isle 2122 14 NA
-Pine Knoll Shotres 62 NA NA
‘Chowan 10,764 11,729 12,540
"~ Craven 62,554 58,773 48,823
Currituck 6,976 645601 6,201
Dare —~ 65995 '5,935 5,405
T =Kill Devil -Hills 357 268 NA
=Nags Head 414 NA ‘NA
‘=Southern Shores - ) ‘NA. ‘NA
Gates 8,524 9,254 9,555
_Hertford 23,529 §22 718 21,453
Hyde 5,571 5n765 6,479
' New Hanover 82,996 J1,742 63,272
~Carolina Beach 1,663 1,192 1 ;080
=Kure "Beach 394 293 228
_ -erghtsv111p Beach 1,701 723 711
“Onslow 103 126 «86.,208 42,047
Pamlico 19,850 9,993
Pasquotank - 255630 24,347
P 1845508 18,423
- NA “NA
‘NA ‘NA
9,178 94602
4,520 . 5,048

\113;488

13 180

% Chiange

Total 614,792 ‘509,457 473,577 ;407;451

C%Change foZIZ 8% o167 RO
Ocednfront Counties* 345,380 279,639 242,475 184,124

% Change | 24/‘ 15% 32% —

‘North Carolina 5 880 000 5,080;000 4,560,000 4,060,000

' 16% 11% 12% e

*¥Currituck, Dare, ‘Hyde,

‘Carteret, Onslow, Peuder, New Hanover, Brunswick
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Trends in Coastal Development

Hurricane Hazel was the most damaging hurrlcane to strike the North
Carolina coast to date, but it is far from the worst possible scenario.
Population growth along the North Carolina coast since Hurricane Hazel and the
Ash Wednesday storm has been substantial. The towns of Wrightsville Beach,
Long Beach, and Ocean Lsle: have collectlvely grown from a population of 830 in
1960 to' 5, 192 in 1980. A hurricane of Hazel's magnitude passing along the
same path today as in 1954 would affect a much greater population and could be
expected to cause much. greater damage. The same is true for a northeaster
similar to the Ash Wednesday storin. ‘ :

‘ Since 1950 the population in the 20 coastal counties has grown by 51
percent {see Table 2.2), from 407,461 to 614,792, The oceanfront counties
(Currituck, Dare, Hyde, Carteret, Onslow, Pender ‘New Hanover, and Brunswick)
have grown 88 percent, from a combined population of 184,124 in. 1950 to
345,380 in 1980; furthermore, this rate of growth is expected to continue or
increase (see Table 2 3.

Table 2.3: Population Projections for the Eight Oceanfront Counties

County . 19801 20002
Brunswick o 35,777 o0 85,002
Carteret L 40,794 67,268
_Currituck - 11,089 35,164
Dare SRR ’ 13,377 ‘ 51,378
Hyde e : 5,873 6,966
New. Hanover , 103,471 . 157,021
Onslow 112,784 ‘ 120,680

" Pender L 22,215 33,441

ly.s. Bureau of the Census, Aprll 1982.
2N.C. 2000 - Office of ‘State Budget and Management ProJectlons.

In addition to these increases in year—round population, coastal communi-
ties in North Carolina have experienced a surge in second—home development and
tourist populations over the past twenty years. These increases swell the
potential for hurricane damages and loss of life even further. . This concen-
tration of people and development in hurricane—prone communities since the
last time a major hurricane hit North Carolina points toward the need for
local officials to address the hurricane threat and reassess the policies and
measures that are now in place to reduce the risk of storm damages.
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CHAPTE

R FR
MITIGATING THE;

URRICANE HAZARD

Community activities regatding1 '_ural disasters:fall:- into four basic:
phases: mitigation;, Ppreparedness, response, and.recovery. These four phases
are related; while they often overl: »hey roughly follow each other in a,

cycle from one disaster to the next: { s Figure 3. l)

Recovery - Mitigatiqn

Response - :'Pf¢P§IEQEQSS~“"' Figure- 3:1: The Four Phases of |

Dlsaster—related Activity.

Disaster Event-

Mltlgatlon 1nvolves act1v1t1es»

h h. reduce .- the: probablllty that a dis=~
aster will: ‘occur. -and minimize. the d

-a disaster. Such activi=
le.s hurricane ‘tracking system::
iscour; ge: residential: -
atlonvactlv_tles are.not. geared to:a.
ncern for.. avoiding the

constructlon in- flood—prone areas.: M
specific dlsaster' they result: fro
damages of: future natural dlsasters_ﬁ

Preparedness activ1ties immediately precede a particular disaster:

‘While mitigation helps a community:avoid: cert in,damages, preparednesshelps.

a . community cope with unav01dab1e and;i
and-énhances. dlsaster response operat-' : Preparedness involves a good deal::
of plannlng (such as the: development ¥e) _vacuatlon -and. -emergency . operations:.
plans) . that is.not. tallored to a specific: impending disaster. In this way;:
it-.overlaps. w1th mitigation; Preparedness-also. 4involves more immediate

steps, such as issuing: -hurricane warnings; evacuatlng -people. from flood—~
prone areas, and operatlng temporary: dlsaster shelters..

iate: threats: to. life-and property.




Response activities immediately follow a'particular disaster. These
include search and rescue- operatlons, providing temporary housing and emer-
gency medical care, temporarily shutting down damaged utilities, and assess-
ing damages. Response activities assist those injured by the disaster, re-
duce the probability of "secondary' damages (such as from broken electrical
lines), and set the communlty on, the road to recovery.

Recovery involves the full range of rehabllitatlon and reconstruction
activities which seek to return the community to "normal." These include
financial assistance to cover property damages, economic recovery plans,
reassessment of the community's land development policies, and the repair,
reconstruction, and relocation of damaged structures and utility systems.

In returning all systems in the community to pre-disaster or improved oper-
ating levels, recovery activities may or may not be consistent with a commu-
nity's pre-disaster development plans and may or may not include mitigation
measures which protect the community against future disasters. Recovery
activities may continue for years after a particular disaster. Depending

on the extent of damage and other factors, a community might never achieve
full recovery. ‘ ~

EMFRGENCY MANAGEMENT AND- DEVELOPMENT MANAGEMENT FUNCTIONS
OF LOCAL GOVERNMENT

Operating throughout this four-phase cycle of activities are two distinct
government functions: emergency management -and development management. Both
are part of a community s comprehensive planning process, though they typi-
cally operate 1ndependently of one another.

Emergency management deals primarily with activities during the pre-
paredness and response phases which immediately precede and follow a specific
disaster. Its focus is the improvement of operations in the face of dis-
aster by providing a framework in which decisions can be made on—the—spot
and carried out smoothly and quickly as the communlty faces massive disrup-
tion. :

Development management primarily deals with activities during the miti-~
gation and recovery phases, where the community deals with longer-term, more
general concerns. Its focus is the improvement of conditions in the face of
disaster by providing a - set of guidelines for development which maintains or
improves ‘the economic well-being of the community, protects the lives and

property of its residents, and preserves the 1ntegrity of its natural envi-
ronment. : : :

Emergency management and development managemént require somewhat differ-
ent skills. ' The preparedness and response phases require more tactical
skills (National Governors' Association, 1978, pp. 113-114), where different
actors follow pre-desighated procedures to ensure smooth operations during an
emergency. Mitigation and recovery require more Strategic skills, where the
community sets long-range objectives and designs specific policies and other
measures to achieve them.  While emergency management and development manage-
ment each involve tactical and strategic skills, tactical skills predominate
in the emergency management " field and strateglc skills predominate .in the
development management field.



.among-state’and federal- agencies:as

‘local' government's: responsibility:to

‘United~States have:- responded ‘toinatur:

Unfortunately, most- communlties"dognot coordinate their: emergency.
management act1v1t1es with -their dewelopment management -activities. Imme—-
diately after a natural disaster, long=~term concerns are usually dom1nated
by short~term concerns in ‘the- commun' ‘g understandable desire to. return to.

"normal" (the pre-disaster state) as ulckly as.possible. Emergency manage-
ment has traditionally focused-on these short-term concerns: -warning people -
of “an approaching disaster, evacuat: ‘them ‘from: -endangered areas, assessing.
the damages, and quickly rebuilding ithe. scommunity., - Until recently, the emer—.
gency management field afforded litt «(if-any) attention to. 1ong—term -con-
cerns by integrating post-disaster reconstruction into the community's pre-.
disaster development plans or by instdttuting measures to. mitigate the effects -
of future disasters. Development  'ma; ment influences the: location, charac-—
ter, and timing of"land: development in‘a:-community. in:.accordance with a set-
of short~term and. long—term ‘communi't robjectives. It therefore has an obv1ous
stake in the redevelopment patterns-whi ¢ceur- after a.natural disaster. It
also offers a variety of tools (landius 3 lations, building codes, ete.)
for- mltlgating the .effects:of future*natural disasters.

- Since a community's planning pe sonnel (or "development managers''). and
emergency -operations personnel (or "émergency- managers') have different
approaches and primary missions; theyzrsually do.not ‘work together to mini-
mize the risk of ‘disaster-in the. community.. . (Th1s ‘has tended ‘to be. the case
ell.)  ‘However, planners and emergency.
managers -can offer-valuable’ gu1dance toseach-other in:determining how. the.
community can best-avoid .the:loss of e and ‘property. In managing develop-.
ment with an eye toward-hazard mitig .on, planners -need to. ‘bring-emergency
operations personnel into.the’plann rOCcess. Emergency operations: per= .
sonnel can make development' manageme ore-effective: by pointing:out prob—
lems or problem-solving: ‘approaches: planners ‘may -have. overlooked " Pro-.
per development management'ca ; make:emergency: operations ea81er,
when there is less damage in: the.co; Aty cemengencymanagers.must overcome.:
less .disruption and: ‘handle:fewer:cas .of,death_and,propertyﬁloss. ‘

. THE INCREAS‘;ING;TEVIPHA *ON. HAZARD. MITIGATION ; L
‘Reducing the risk: of- damages froo

natural: disasters has -always ‘been a
part-of:-local planning: and:policyma

Hazard mitlgatlon falls: under the
otect the: publlc -healthy safety, and.-
tate -governments throughout th,l,
+hazards; especially. flooding and: dgh..
winds; . by-delineating- ‘hazardous:. :areas and: stituting:-land’use:controls,
constructlon standards,  and- ‘publie: 1nvestme‘;vpolic1es governlng ‘development.
within: those areas..

general welfare, TIn: ‘turn; ‘many loca

!

Most local mltlgatlon efforts: to :date-have: used the local, powexs. of-
zoning: and subdivision: regulation. to: control:the: character of development in: .
floed~prone :lands. - For .example, in: 196 s=in/response:to Hurricane .Camille,.
Jackson - County, Missigsippi, 1nst1tuted a: floodplain: district whlch restricts
land-to" open space’uses:or uses elevated:to 12.5 feet above mean sea. level
In::1957, Warwick, Rhode:Island, 1nst1tuted a:twomdistrict zoning ord1nance
for hurricane~prone areas. In areas of 'extreme: danger," the ordinance . per-.
mits only open space uses; in areas of ‘"lesser ‘danger," the ordinance re~
quires the flrst floor of a-building: deSLgned for -overnight: occupation to-be.
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15 feet above mean sea level. In 1969‘ Edenton, North Cérolina, insti-
tuted a floodplain zone, llmltlng uses to agrlculture and single-family
residences. (U.S. Water Resources Counc1l 1972 vol 2 appx. C.) -

Building codes have long been used by local and state governments to
reduce the risk of damages from flooding and high winds by setting standards
for flood-proofing, elevation, and wind resistarnce.  For example, in 1967,
Corpus Christi, Texas, adopted a building code requiring all structures to
have a minimum floor elevation of seven feet above mean sea level. In 1955,
Wrightsville Beach North Carolina, adopted a code requiring bulldlngs to: be
elevated on piles elght feet above mean high water; the code ‘also governs

the depth, spacing, size, tying, and bracing of piles. (U.S. Water Resources

Council, 1972, vol. 2, appx. C.) Wind-resistance standards appear in most
state and local building codes, establishing some "design wind speed" which
a structure must be able to withstand. The North Carolina State Building
Code establishes "basic design wind velocities" of 110 to 120 miles. per hour
for the state's oceanfront counties. These velocities were adopted in re-
sponse to the North Carolina coast's exposure to and experience Wlth hurri-
canes.

Local governments also have used a variety of other ordinances to reduce

the risk of damages from hurricanes and other coastal hazards. Such ordi-
nances include shoreline setbacks, ‘standards for the construction of sea-
walls and other erosion‘protection works, and requirements for preserving
key natural environments. While mitigating the hurricane hazard is not
always the primary goal of these ordinances, they do provide some protec-
tion. Shoreline setbacks can distance buildings from erosion by waves and
currents. = Seawall standards can keep erosion protection works from becoming
projectiles during a major storm or accelerating the erosion of adjacent
properties. ' Environmental protection ordinances can preserve frontal.dunes,
wetlands, and other landforms that provide the community with a degree of
natural protectlon from hurricane forces.

Despite the policies mentioned above, local government efforts to miti-
gate the hurricane hazard have, overall, been piecemeal and uncoordinated.
Local governments have often lacked. the:authority or resources to deal with
different aspects of the hurricane threat and have relied on state and
federal programs to mitigate the hazard. At the same time, economic and
political forces, state and federal aid for public works construction, and
federal disaster relief programs have often led local governments to ignore
the hurricane threat and allow (or encourage) development to occur unimpeded
in hazardous areas. The tenure of local government officials is usually
shorter than the amount of time between hurricanes and other major storms

which strike the community; therefore, local officials often perceive hurri-

canes as being much less of a threat to the community than they. actually are.

As a result, coastal development continues at a pace that exposes ever-
increasing numbers of people and properties to the forces of hurricanes.
Property losses due to hurricanes contlnue toclimb despite the establishment
of hurricane warning systems, evacuation plans, and seawalls. All of this
points to the need for a coordinated local effort to control the location
and quality of development in coastal hazard areas. Many of North Carolina's
coastal communities have made concerted efforts to reduce the risk of hurri-
cane damages in the past (largely in response to the hurricanes of the 1950s
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and 1960s). and continue to do so. today.(Largely in response to the National
Flood Insurance Program and the Sta Coastal Area, Management Act)

The National Flood Insurance Program was.the first broad-scale, nation—
wide program to m1t1gate natural disas'ers by guldlng the location and -
quality of development in hazardou S. With the. National Flood Insurance
Act of 1968 (Publlc Law. 90- 448) Congr. ss_established the program. to reduce
ever—~increasing annual flood loss ough more. careful planning of flood-
prone areas and to prov1de property C rs. in those areas with, affordable
insurance agalnst flood: damages. Th, ogram, which is administered by
the Federal. Emergency Management Ag s;Federal Insurance Administratlon
(FIA), offers flood insurance.to.property. owners in des1gnated flood hazard
areas. 1In return, local and- state et nments enact and. enforce comprehen—
sive floodplain management. measures~‘ protect. 11ves and new: constructlon
from. future flooding, These floodp . management. measures involve land use -
controls and constructlon standards, well. as other techniques, applled
within flood—prone sectlons of.a co ty. The program s.main purpose. 1s\
to reduce the. amount of developed pProperty . exposed to floodlng, it reflects
the rea11zation that "non—structur asures; are just as important as .

(and perhaps more effeetive than) “stx tural" measures. in mitigating flood<
damages. -Even though many. cr1t1cs ] that the. Natlonal Flood Insurance
Program has actually accelerate oc ; ‘wt;development, it has. also stimu—

lated. the adoptlon of local,and sta sures. to; reduce the rlsk of flood o
damages.

The past few, years: have .also. ‘ tulncreased -attention to mltlgatlngy

hurricane ‘hazards. An, federal developm a551stance andcdlsaster a531stancej,
programs.» Until the 1a

er. recovery actlvitles.‘
fmdisaster re11ef activi—k.

hlgh hazard areas rather than rebulld the communltx to its prlor, ore ,
vulnerable state, The agreement also encourages, pre—dlsaster planning to .
reduce future 1osses, w1th special attentlon to flood—prooflng actions .and;
nonastructural" measures (such as development regulatlons and. relocatlon_;‘
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The Interagency Agreement also establishes "Interagency Regional Hazard
Mitigation Teams" for each of the ten federal regions to recommend specific
mitigation measures in disaster-stricken communities, As part of the com-
munity recovery effort, the team conducts an on-site analysis of mitigation
opportunities and completes a "Hazard Mitigation Report" which recommends
detailed mitigation measures and outlines how the disaster assistance avail-
able from each federal agency should be coordinated to carry them out.

.The Federal Emergency Management Agency has recently begun to more
vigorously pursue two.elements of the National Flood Insurance Program which
provide for the purchase of damaged properties and the relocation of struc-
tures out of flood-prone areas. The. "constructive total loss" approach of
settling flood insurance claims occurs when a property is mot totally de-

stroyed but has lost all economic value. ' The process begins when the commu-
nity takes. such action as prohibiting the reconstruction of damaged buildings .

in areas with a high probability of future flooding. The. Federal Insurance
Administration can then declare 4 damaged property a constructive'totaly
loss" and pay the property owner his/her full insurance claim. The owner
can then rebuild on a site outside the flood hazard area and dedicate the
original site to the community for use as open space. Section 1362 of the
National Flood Insurance Act authorizes the Federal Insurance Administration
to purchase insured properties that have been seriously.damaged by flooding
and to convey ownership to local and state agencies. The -local government
must guarantee that the site will remain dedicated to‘open‘space uses.,

Another recent .policy change‘withln FEMA - should stimulate local and
state governments to- plan for reducing hurricane damages before a disaster
occurs, In the past, FEMA would provide the community with 100 percent of
the funds needed to rebuild damaged public facilities. It is now standard
practice for FEMA to require the local and state governments to provide 25
percent of the funds.  This shifts some of the burden of reconstruction back
to the community. . Even though the 25 percent match can come from funds from
other federal and state aid programs, using them for reconstruction would
deny the community the use of these funds for other important purposes. If
the community fails to consider hurricane hazards in the location and design
of public buildings and utility systems,jit could face a serious fiscal
drain after a hurricane strikes. ~

Concern for mitigating‘hurricane'haZards in North Carolina has shown a
marked increase recently within' the state government. After the hurricanes
of the 1950s and early 1960s, there was a flurry of concern and activity in
North Carolina for reducing potential hurricane damageés; witness the long-
time inclusion of high wind-resistance standards. in the N. C. State Building
Code. However, 'state government activities in the past ten.years (a period
of little hurricane activity) have spurred a better understanding of coastal
hazards and the formulation of more coordinated and comprehen51ve means of
dealing with them. These activities: 1nc1ude those of the Coastal Resources

- Commission and Office of Coastal Management (Department of Natural Resources
- and Community Development) and those of the Division of Emergency Management
(Department of Crime Control and Public Safety).

ghe overall m1351on'of the‘Coastal Resources Commigsion and the Office
of Coastal Management, as ocutlined in the Coastal Area Management Act of
1974 |(CAMA), is to promote the wise development of the state's coastal
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_and ways to. fulflll them, many ‘of! t,

~working to have each countv in the. s:

resources.  The CAMA program has . twc
adoptlon of land use- plans by. loca
and ‘the regulatlon of development
concern (AECs) The local land us

elements: . the- development.and .
overnments in. the 20 coastal counties¢
designated .areas .of environmentaLm
9] ans.ldentlfy 1oca1 development needs¢,
cal. plans spec1f1cally address. the:.
EC: permit system, administered -
wstate, considers natural hazards
h.as: "ocean. .erodible. areas," "inletn
ard areas!',  In. addltion, the
special, Post- dlsaster Task Force.
munities ‘can’ avoid future hurricane .
eeting thlS goal

need. to mitigate coastal hazards.

jointly by. the local governments .an
in. the des1gnat10n of spec1f1c AE S
hazard areas," and oceanfront "flood
Coastal Resources. Comm1331on -conven
in 1981 to examine'ways -that. ‘coast
damages and to formulate pol1c1es_7'

The D1v151on -of Emergency May
disaster ‘preparedness and . .respons
One of its major act1v1t1es since:
cane evacuation plans to: safeguard,
tors. The adoption of local. evacua
abllity of some communitles EQ; safe
life and property. These doubts ar
the lack of. public. awareness, ' the le
nity, the ‘traffic. capac ty:of.; ev
time -available, While the ‘evacuat
of. llves, it has created ‘a
present. to life and propert

t-is:responsible, for coordlnatlng
itles throughout North Carolina,.
te: 1970s has. been to develop hurri-
lives. of coastal residents and visi-
plans has; -led. to doubts -about the-
cuate, and to. avoid: future .losses. of.
from ‘a comblnatlon of four .factors:

The.Dj

assistance plan to outlln Pro
shelter operatlons,:damagﬁ‘asi
t1es.

storms - and development,and;l requn
tion. programs,ls especial imp
hurrlcane hazard through managln
levels of ‘government.s . 5
ties and -techniques: currently exist: f
to. reduce the risk of future hurri

HAZARD MITIGATION—~AN INTR@DUCTI@ ;TO THE: ISSUES

Mltlgatlon and New Development

communlty growsy it must1protect its

Hazard mltlgatlon should be:a gui
new- development be it: prlvate deve;

- for..local:decisions regardlng
orxpubllc,fac1lit1es. As .the. -

: dlsasters._ It must.
encourage designing. development to. withs and: hurrlcane forces, encourage:

locatlng development away from hlgh haz d;zones, or. pursue .some: comb1nation
of. the two, -
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A ‘community can use the variety of tools discussed in the next chapter
to guarantee that new development is relatively safe from hurricanes. Most
of these tools (such as zoning regulations and building codes) are tradi-
tional and common components of local government decision-making. Others
are necessarily non-traditional to deal with the unique characteristics of
hurrlcanes and the unique condltlons whrch exist in each community.

In u31ng these tools, a local government will always face .a:conflict in
communlty values; certain issues will arise, just as they do in all other
local government decisions. Local officials will have to walk the fine line

between the "reasonable".prOtection‘of_the public health, safety, and general

welfareland the "unreasonable' infringement of private property rights and
individual risk-taking. Some people in the ‘community will claim that . the

protections adopted by. the:local government are. prohibitively costly., None-

theless, coastal communities must protect themselves.from future disasters
" and the psychological and economic burdens they bring. Each community can

find a feasible approach suited to local conditions, for reducing the rlsk
of future hurrlcane damages.

7

Mitigation and Post—disaster‘ReconstruCtion

Accordlng to Well—documented research, the reconstruction process occurs
in four periods which overlap yet follow each other in sequence after a
disaster strikes (Haas et al., 1979, pp. xxvii-xxviii). Figure 3.2 shows
the sequence and time frame within which these four periods operate; note -
that each perlod overlaps with the next and that they cover ‘both the re-
sponse and recovery phases presented in Figure 3.1.

Figure 3.2: The Four Stages of Reconstruction
K .

Activity e ‘ "=:-\~::> iy o
FL e .-~ Recove
Phase: .ReSp°“$9 ‘\~\\‘i::>; overy

PER!ODS: EMERGENCY ‘__RESTORATION : ‘ ~RECONSTRUCTION I... . RECONSTRUCTION il
L ' ; : o . o . -' Major construction
CAPITAL Damaged or . "+ Patehed . . Rebuilt . {commemoration,
STOCK : " destroyed : : {replacement)” - - Lorrerment, developmenit)
NORMAL " Ceased or ‘ . :Return and ‘Return at bredisabtef " improved and
ACTIVITIES: changed function ' 2" {evels or greater developed
Maximal | .. o~
I \\

f
!
{
COPING 1]
ACTIVITY !
, i
!
]

4 ‘ ‘ \ ‘
\ | . o ’ s E ] :
UE"V«’::‘"' 5 RN R 2.3 458 10 20 30 .40:50 100 200 .300 400-500
TIME IN WEEKS IFOLLOWING DISASTER ' ?
SAMPLE . Completion of search Restoration of Attain predisaster Completetion
INDICATORS: " and rescue major urban services levet of capital of major
: " End of emergency Return of Refugees stock and construction .

shelter or feeding

Clearing rubble
from main artories

activites, rojects
Rubble cleared : projec

Adapted from Haas et al., 1977, p. 4l‘
' 38‘




‘tion focuses on. the. dead,: 1n3ured

~period covers the first weeks  -or months: after-the:disaster, when attention
~focuses on debris removal- and the 1id repair of:damaged utilities, housing,

~the-response .phase to. ‘the recover
period- (also known as. .Reconstructio
- predisaster levels..or greater, tho;
- damaged beyond repair. . This stage:begins several weeks after the disaster

_‘level of organlzation and’ leader hi

-to.recover from dlsaster (Haa
‘percent of its capital. s ock: me _
- slowly than a town:that:loses:ten pe cent,
,decllne in a community tend ‘teo:

;gthe .same- community; -after:the:tornado:in Xenia," Ohlo, stronger nelghborhoods
.rebuilt at a fast pace-while dec
f(Francav1g11a, 1978, p.‘20) . Leadership.-and. organization. are: dimportant in

- that they reduce uncertainty- afte‘

'5necessary for. -recevery (Haas. et al,

~eial;:material, .and. human JEesources

';recovery efforts “however, - the ;availa

factor. in. determlnlng ‘the- rate oL

.ﬂl977, Pp. 18-19)

Mgdlsaster are seldom clearly defined.
..restoration period:and-the: two- recanstruction -periods) is typieally marked
by tension between three forces. O
that - .pressing for “an immediate retur
.reductlon of . future vulnerablllty,
for . Aimproved eff1c1ency, .equity, .gnd;attractiveness (Haas et .al., 1977,
'>p.‘xxv1) - Further.;complications. arise becauseieach set of values will have
; proponents in each of the: three sets of actors.which play a role in :recovery
'Udec131on—mak1ng .regidents,. bu31ness people,-and;government administrators.
Coalitions which existed before the: disaster may-or. may -not continue; afiter
“the.'disaster, depending.on the new. conditions' facing individuals or interest

. The emergency. perlod .covers: it
when social and economic activities

first dayswprrweeks‘after@thefdisaster,
re -most. seriously disrupted and. atten—
sing, : and homeless. The restoration

and commercial structures. - The .re toration: perlod -marks - the: transition: from
ase. The . r_placement -reconstruction

I) .concentrates. on- reconstructing,: to
uildings -and. ut111t1es which were

and may last for several years. “Thexreplacement reconstructlon period..ends

- when population, employment, -and: services reach .pre-disaster levels. This
~may be followed by a commemoratlve

etterment, ands developmental ‘recon—
)-which .occurs several years after the

struction period (or Reconstructio

‘disaster to memorialize the: dlsast Ty to.mark the community's post-disaster

improvement, and/or to enhance futu‘Aagrowth

- The actual'amount of ‘time: it kes for a- community o recover from a
natural disaster ‘may-be: considerably;‘onger or+shorter-than that shown in
Figure 3.2. Some communities -neverirecover -fully from a disaster. The. key
factors. 1nf1uenc1ng the: rate:of reco ery.are«{in rough. order ‘of their :dimpor-
tance) the extent -of : damages, ‘prexdisaster: trends: of  growth or decline; the
ﬂnqcemmunity dec1s1on—mak1ng, .and- the
man) - avallable for reconstruction.

resources (f1nanc1alv_mater1al-ﬁen‘

_The extent of . damages has:

nes . 111 tend to recover“more
Pre~dlsasterﬁ rends of growth . or
lerated by a- d1saster,.rapldly—gr0W1ng

Thls acceleratlon\of pest»trends

eighborhoods :did. ‘not- rebuild -at ;all

dlsaster-and expedlte the decisions

T s ; :Shortages..of finan-
ll’undoubtedly hamper ar communlty s
t1ity -of: resources - alone is not a:prime
t-of :reconstruction /(Haas et -al.,

..The reconstruction: strategles that -a community should- pursue: after‘a
‘The  recovery. phase (that is, :the

tsvof walues. withdin the community:
S8 o R ermalcy," that pressing for.a
hat-pressing to :seize opportunities
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groups within the community.

Some people in the community (especially those whose homes or businesses
are severely damaged or: destroyed) will want to rebuild to pre-disaster con~
ditions as soon as possible, whether or not the reconstruction includes safe—
guards against future disasters. This is quite understandable; people long
for .a return to familiar surroundings when they face massive social and.
economic 1nsecur1ty. Even for those who suffered little or no damages,
having famllles occupying temporary quarters and businesses" operating out of
patched-up or temporary locations are constant reminders that the situation
is unsatlsfactory, still not back to normal (Haas et al., 1977, p. 43).

Some people in the community (1nclud1ng some whose homes and businesses.
are damaged or destroyed) will press for the institution of mitigation mea-
sures during reconstruction to help the community avoid past mistakes and
minimize the damage of the next disaster. Such measures might include more
stringent development management policies. These people are not necessarily

against rapid reconstruction; they are for safer reconstructlon. . Nonetheless,

deciding on which measures to institute takes time, unless the community
dec1ded on them before the disaster struck.. The drive for recomstruction to

"normal" conditions can easily overcome and outpace the dr1ve for hazard
mitigation, leaving the community. no safer from disaster.

Some people in the. community will see the recovery phase as an’ un-
paralleled opportunity to rebuild the community in a fashion that will be
more efficient (from the standpoint of merchants and public service admini-
strators), more equitable, and more attractive. The proponents of this set
of values may operate out of self-interest or out of a concern for the total
community well-being. The disaster may. create an opportunity:for pursuing
projects that were proposed before the disaster (such as public works or
business renovations). ' Some businesses whose: losses were minimal may see a
competitive advantage if competitors were severely damaged (Haas et al.
1977, p. 43). Some homeowners may have a vested interest in not hav1ng
"less~desirable" neighborhoods rebuilt. - :

Some individuals in. the community will fall into more than one of the
camps described above. For example,. just about everyone will want:to see
the community reconstructed as quickly as possible. Expediency is the key
force; the community will begin rebuilding with or without specific guide-
lines. The private sector, using whatever resources it can, will act more
quickly than government administrators. The struggle between the various
forces operating in the community produces a greater tendency toward poorly-
planned, yet rapid, reconstruction than it does toward carefully-planned,
yet slow, reconstruction. Unless a community prepares itself before the
disaster (carefully assessing hazards in the communlty, taking appropriate
mitigation measures, and establishing guidelines for new development and re-
development), it can expect to continue suffering damages from one disaster
to the next. :

These often—confllctlng forces glve rise to seven ba31c issues during
the recovery phase (Haas et al., 1977, pp. 44-59):
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~tunity -to improve the land ‘use patt

~disaster assistance or insurance 'px
‘the -Federal Emergency‘ManagementgAgenﬁy will: fund 75 percent of the cost of
- rebuilding public facilities as' they were. fIfwa"eommunity«chooses'to-relo-

~‘hiomes are»destroyed,-bﬁtAWatérua

disaster land devélapment~guidélines

uimméﬂiatelyfaf;eruthewdisasterwyandw

~ ings-are ‘designed ‘to withstand flood
ol ﬁﬁalfaisastertprovides:thefoppbrﬁ nity“for testing whether or not'the
‘community's building code is adequate ‘toreasonably protect residential,

lems. =As‘with-laﬁd:uSe éhanges,“bu
‘munity's future safety. “Few people s

‘new ‘building standardseare,devélopedJ ’Building;cOde decisions will involve
“an ‘economic choice, balancing the .cost of disaster-proofing measures :and

1. ~Shou1d_th9re-beachangés;inﬁiéhdﬂuse?_

_ ”When;particularfsecti0n5u6f~aqcommunity‘are.seVerely damaged by a
disaster, land use decisionsuaregﬁ’ek'Qét-importantnones-a local government
faces. These decisions can have a tar-reaching impact by changing the face
.0f “the community and-its;opportunitmesvfor»rédevelopment and future growth.
-Suggestions for changing land use patterns (by-relocating damaged structures
and utilities or by redesigning lan ;dévelopment policies) primarily come
ffrOm‘those‘people'whvaant"the‘cbmmﬁﬁwty~to rebuild in a safer fashion:
-Some people will: also see land use’ changes as an--opportunity to improve the
community's attractivenesStand.effiéiency.

‘Relocation of the damaged sectivns of a .community offers  the best oppor-
n; however, such relocation is not
asible. Again, the desire for

building in the high-risk area may be
ent, merchant, or ‘public works admi-

nd may not be -able to get adequate
ents. to finance reélocation. For -example,

always politically and economicall:
"normalecy" plays a dominant role, i
the most economical choice for a res
nistrator who already owns the land

cate these damaged’facilities,}itém st bear the costs (such as land ‘acquisi-
tion)‘aboVe”andﬂbeyOnd~reﬁlacemen*5 ”'and»acquisitionwcoSts-uSually make
relocation more expensive than reco uction at the original site. The
decision to relocate sections 6f the mmunity is further complicated when
wer lines sustain little damage. 'To
St-be 'able’ to:delineate hazard areas
- find-suitable vacant land to- accom-—

facilitate relocation, the icommu ty

whete reconstruction should be aw "

»modateAreconStruction;fahd:awraﬁgeyt$3n3fens%of%prqpemtyfowngrship.

“The longer it ‘takes for a commutity to resolve: the land use issue, the
greater is the.chance that p i ’,laaétfindependeﬁtlywaﬁdvquicklyrrdbuild
in' the former, more familiar patt Ifﬁlaﬁd“use~¢hangESuare.to'occuriéfter
a-‘disaster to make ‘the communit tmorefefficient,;or'morekattractive,
the local government must institute m - rapidly. *Prepaiing»a'set-of‘post—
ore disaster strikes will help the
d, ‘make ‘quick and.sound decisions
cover-ismoothly from:the damages.

comminity resolve these issues ‘befo

2. Should there be changes #n’ithe building code?

won: hazardous parcels of land if build-
ers, high winds, -and wave action. ‘A

Safe reconstruction can oce

‘cotimercial, -and ‘piublic- structures. A oniminity-must decide whether it should
m&iﬁtain=the\building?coﬂe?as‘is,<drf“mendiit”toﬁ&eal"withiunforeseen.prob—
ing code- decisions need to be-made ¢
quickly (or before the'disaster) if .they are to‘have .any effect on the com~
1l-want to delay reconstruction until

‘the level of risk perceived by community residents; ‘thus, no structure in.a

‘hazard .area will be ‘absolutely immune ‘from:future ‘damage.
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3. Should there be a concerted effort to make the community more
efficient and more attractive?

Thls issue is closely related to the land use and bu11d1ng code
issues and arises where extensive damages create the possibility for relo-
cating or redesigning transportation-and utility networks and residential
and commercial structures. While such changes may occur normally at a slow

. pace without a disaster occurring, a disaster will léad some people to re-
assess the overall fabric of the community and attempt to significantly
alter the course of its development. = Such post-disaster. improvements will
take place incrementally and will be molded by compromise; large-scale plans

for alteration will seldom be followed because of the years it takes to
develop and implement them.

4, - Should there. be compensatlon or speclal f1nanc1al a851stance
for prlvate property losses7

Major dlsasters lead to federal, state, and other out31de financial
aid being made available to those sufferlng property damages. Much. contro-
versy is  likely to surround who should get aid, how much, and for what pur-
poses. For example, if outside agenc1es prov1de reconstructlon grants and
low—interest loans with no attempt to follow local hazard mitigation guide-
lines, the community will be no safer from disaster. than it was before.
These guidelines ‘and stlpulatlons are controlled by the policies of the
agency providing the’ funds, even though they will have a strong influence
on the level, character, and speed of community recovery. .

5. How should increased local publie expenditures be financed? .

The repalr and reconstruction of damaged roads, utilities, and
public buildings after a disaster will substantially increase local govern-
ment . expenditures while property damages and reduced business activity will
decrease the flow of local tax revenues. Land acquisition and the enforce-
ment of land use regulations and building codes during reconstruction could
add an additional burden just as local government resources are being
stretched to their limit. Even though federal and state aid will be pro-
vided to- severely—strlcken communltles, the local government will face a
financial burden that influences its recovery. Local government officials
may have to reassess and restructure the community's taxation and budgeting
policies—=a procedure which creates controversy w1th or Wlthout a disaster.
occurring. ‘

6. Should normal or extraordinary de0131on—mak1ng mechanlsms be
used to gulde post—dlsaster recovery?

The disruption and ensu1ng 1ndec131on that a  disaster imposes on a
community will create conflict over the way recovery decisions should be
made. While the desire for a return to normalcy may support the use of nor-
mal government planning and administrative procedures, the extraordinary
nature of disasters and the need for quick decisions may create pressure to
institute alternative procedures for expediting recovery. = Such mechanisms
may include the appointment of a special task force, with special powers,
which can override normal procedures and avoid delays in redevelopment.

They might also include a set of pre-prepared guidelines for reconstruction
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-and- What'measures to -take’ ins managin:
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7. ‘How 'should dlsaster—produc[':

nersonal,andffamiiy:problems
be handled7 g

People face a:great deal of stre*s-after a disaster. Their homes.and
workplaces are-damaged or. destroyedi ‘They face: ‘uneertainty and ‘economic
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resolved before others:and- -some’ will be_resolved s1mu1taneous1y., For:
example, decisions on. the reconstruction. .and: relocation of homes, ‘businesses,
‘government's- fiscal planning-and- the:
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te that when-a-property is damaged:-
>tovalue,. it must. comply with: exist~ .
s~whethervor,not‘thesevstandards_allOW'
 Communities-need to: pay. more -atten—
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“Recovery: efforts will be enhanced 1if key issues are resolved before- the:

fdlsaster strikes. Hereln lies the link: ‘between.disaster recovery and hazard!

m1t1gat10n, where mitigation measures:adopted before the disaster minimize:

.damages and fac111tate recovery, and: where ‘reconistruction can build :in . fea~"

tures: ‘which protect thé':.community: from future.disasters.
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Planning Before Disaster Strikes

People don't want to think about hurricanes, but they need to. The in-
stitution of mitigation measures will not be easy unless people realize that
a high level of hurricane risk exists along the North Carolina coast--a re-
sult of the state's exposure to major storms and the rapid development of its
coastline, The lack of community consensus regarding the level of risk makes
basic issues difficult to resolve either before or after a hurricane strikes.
Some residents will perceive a high level of risk and press for mitigation.
Other residents will perceive a low level of risk or a level which is out-
weighed by whatever benefits (immediate cost savings, peace of mind, etc.)
they derive from not acting to guard against future damages. Many residents
won't think about hurricanes at all.  The situation boils down to "out of
sight, out of mind"; communities often don't take steps to protect themselves
in the long run until a massive disaster actually occurs.
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STATE PROGRAMS INFLUENCING LOCAL DEVELOPMENT

{
J

The main state programs which address differentfaspeCts~of development -
and post-disaster reconstruction with regard to the hurricane hazard are the
Coastal Area Management Act (CAMA) and the State Building Code. 'CAMA
~addresses the flooding and erosion problems associated with hurrlcanes through
its requirements for development in areas of environmental concern (AELS)

The State Building Code addresses the high wind problem associated with hurri-
canes through its requirements for w1nd—resistant constructionn‘,

Coastal Area Management Act (CAMA)‘

North Carolina's Coastal Area Management Act of 1974 (CAMA) was adopted
by the General Assembly as a result of increasing pressures placed on coastal
resources by -a growing. populatlon, industrial development, and recreational -
demands. The Act provides two key mechanisms for coordinating ‘resource man-
agement to more effectively protect and enhance the use of coastal lands and
waters: the formulation of local land use plans and the de31gnatlon of areas
of environmental concern. CAMA establishes a cooperatlve program between the
state and local governments. Local governments are 3331gned the initiative
for planning--developing local land use plans wh1ch articulate the objectives
of local citizens and their vision of desired development patterns. The
Coastal Resources Commission is assigned a supportive- standard-settlng and
review capacity which maintains uniformity in the management of the state's
coastal: resources—-establlshlng guidelines for local land use plans and for
development in areas of env1ronmental concern.

The Coastal Resources Commlssion, in carrylng out its CAMA mandate, has
identified four categories of areas of environmental concern (AECs): the
estuarine system, ocean hazard areas, public water supplies, and natural and
cultural resource areas, Within these critical areas, the Coastal Resources
Commission (with its staff, the Office of Coastal Management) ‘administers a
permit system to regulate uncontrolled or incompatible development which might
result in irreversible ~damage to. property, public health -and the natural
: env1ronment. ; I

‘ ~The- Coastal Area Management Act divides respon31b111t1es for carrylng out
the perm1t program between local governments and the CRC.  Individuals pro-
posing "major” developments within AECs must receive permits dlrectly from the

- CRC; a "major” development is any ‘activity which: requires a permit from
another state agency, contemplates drilling for or extracting natural
resources, occupies an area of more than 20 acres, or proposes structures
which occupy a ground area greater than 60 OOO square feet: Individuals
proposing "minor” developments within AECs must - receive permits from the
designated local permit officer; a- "minor" development is any development
which is not ‘classified as maJor.' The standards determining permit approval
are supposed to be identical for both cases. The standards developed by the
CRC include lists of uses which are and are not appropriate within the dif-
ferent AECs. (The state guidelines for AECs appear in Title 15, Subchapter 7H
of the North Carolina Admlnistratlve Code.)



'sited .development" (N.C. Adm. Code 15

The AEC categories with provisions for mitigating hurricane damages are
ocean hazard areas and the estuarine :system. A description of these areas
follows, including permitted uses and ‘other requirements for development
within ocean hazard AECs and estuarine system AECS.

-Ocean-HaZard AECs—-

Ocean hazard AECs are most directly related to hurricane hazard mitiga-
tion. These are areas especially wvulnerable to erosion and other adverse
effects of 'sand, wind, and water where wncontrolled or incompatible
development could unreasonably endanger life or property. "Ocean hazard areas
include beaches, frontal dunes, inlet :lands, and other areas in which geo~
logic, vegetative, .and soil conditions indicate a substantial possibility of
excessive erosion or flood damage” (N.C. Adm. Code 15:07H.0301). While pre-
senting a hazard to development placed-on them, these landforms also afford
natural protection to development located landward of them; this protection of
lives and property would be lost if uncontrolled -development were allowed ‘to
significantly alter the beaches, frontal dunes, .and inlet lands. Therefore,
regulating development within ocean hazard areas benefits :the entire o

- community. , :

Absolute safety from the destructive forces of the sea is not possible
for ‘coastal development; ‘it is also mot -dlways feasible or desirable to
totally block development within ‘hazardous areas. ‘However, the appropriate
siting and design of structures im ocean hazard areas and the protection of -
oceanfront landforms .can greatly reduce the risk to Life and property. With
this in mind, the Coastal Resources Commission 'has developed “management. poli-
cies and standards for ocean ‘hazard areas that serve to eliminate unreasonable

- danger to life and property and :achiewve .a balance between the ‘financial,

safety, and social factors that are ‘involved in hazard area .development™ (N.C.

Adm. Code 15:06H.0303(a)). The :CRC's" andards, in furthering.CAMA's goals,

give particular emphasis ‘to "minimizing losses to life :and “property resulting

from storms and long-term-erosion, preventing encroachment of .permanent struc-

tures on public beach areas, and ‘reducing the public costs of inappropriately
06H.0303(b)). '

« ‘The CRC has deSignated-three!tﬁpeé;ﬁf ocean?hazandlAEGs: (1) .ocean
erodible areas,-(2))highﬂhaZard‘floodﬁareas, and (3) ‘inlet hazard areas.

‘The océan,erodihleuanea-is-the:beaéhfrﬂntczonefﬁhidhaexhibitszaqstnong
possibility -of -erosion .and “shoreline fluctuation. ‘The ocean -erodible area

linéludes:all land between :the mean lowwwater line ‘and ‘the ‘CRC's -erosion set-
back line. The ‘erosion setback line is the distance ‘landward from the first

line-oertable-vegetation‘determinedﬁb&wmultiplying.the long-term annual

- eroslon rate for -a particular segment -of beach by .30 (the average life of a
building). 1In no case ishall the erosion -setback line 'be less than 60 feet
~ from the vegetation line. The ocean :erodible .area .also includes a distance

landward .of the erosion setback line ‘to "the recession line that would be
generated by a s?orm?ﬁavingfa:one—pEréentvchance‘of'being.equalledzorrexceeded
in any -given year" (N.C. Adm. Code 15:07H.0304(1)(b)).



“The high hazard flood area corresponds to the "Y-zones" (VI=V30) which
appear on the Federal Insurance Administration's flood insurance rate maps.
V-~zones are ‘those areas subject to high velocity waters (such- as'hurricane
wave wash) in a one—percent—probablllty storm {(the "base flood"). While V-
zones usually lie along the oceanfront, several communities in North Carolina
have V-zones along their estuarine shorelines; a storm surge can arise from
the state's broad sounds as well as the ocean. However, the CRC's de31gnat10n
of V-zones as AECs applies only to oceanfront V—-zones. - Where: the Federal
Insurance Administration has not prepared rate maps-for a community, the local
government may use base flood elevation data prepared by federal,. state, or
other sources to delineate the high hazard flood area; the data source must be
approved by the CRC. (A more detailed description of the National Flood
Insurance Program and ‘its methods ‘of determlnlng coastal flood hazard areas
appears later in th1s sectlon.)

The inlet hazard area, due to its ‘proxi.mity to- a dynamic ocean inlet, is
especially vulnerable' to erosion, flooding, and other adverse natural pro-
cesses, The inlet hazard area is an-extension of the ocean erodible area.

which ‘encompasses those sites where, based on statistical analysis, the inlet

can be expected to migrate. The‘delineation of ‘an inlet hazard area includes
such factors ‘as previous inlet territory, a barrier island's "weak spots” near
the inlet (such as overwash fans and unusually narrow areas), and external
influences (such ‘as jetties and channelization projects). Maps designating
inlet hazard areas must be approved by the CRC. ‘ ‘

The Coastal Resources Commission has :developed standards for the uge:of
ocean hazard AECs as a guide for state and local permit decisions. :The
Coastal Resources Commission's "General Use Standards for Ocean Hazatd Areas”
(N.C. Adm. Code 15:07H.0306) govern development in all three ocean hazard
AECs. The. standards protect frontal and primary dunes by enforcing the ocean=-
front setback line, keeping structures behind the crests of frontal and
primary dunes, and prohibiting the relocation or removal of these dunes or
their vegetation. The standards prohlblt publlcly—funded facilities (water
lines, sewers, roads, etc.) from locating in ocean hazard AECs unless  they
"(1) clearly exhibit overriding factors of national or state interest and
public benefit, (2) will not increase existing hazards or damage natural
buffers, (3) will be reasonably safe from flood and erosion related damage,
[and] (4) will not promote growth and development in ocean hazard areas" (N.C.
Adm. Code 15:06H.0306(c)). The standards prohibit mobile homes from locating
in the high hazard flood area (V-zone) unless they are placed in mobile home
parks existing as of June 1, 1979. The standards require all relocations of
structures within ocean hazard areas to obtain a CAMA permit.

The standatrds for ocean hazard AECs exempt certain uses from the ocean-
front setback requirements. The exempted uses include parking areas with sand
or clay surfaces, beach accessways, elevated decks, unenclosed gazebos, and
storage sheds. These. uses must meet -all other standards for development 1n
ocean hazard areas.

Also exempted from the oceanfront setback requirements are lots recorded
as of June 1, 1979, where the setback would render the lot unbuildable. : This
exemption allows permanent structures to be built seaward of the oceanfront

setback line as long as certain conditions are met. The structure must still
be at least 60 feet landward of the vegetation line, must be entirely behind
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. the landward toe of the frontal diin

; dnd must be set back on the existing lot
the maximun feasible distancé from: - ocean. The lowest habitable floor of
the structure may coveér no more than 1 000 square feet or ten percent of the
lot's area, whichever is greater. All other standards for ocean hazard areas
apply.  The exemption pertains only to lots within ocean erodible areas, not
to lots within inlet hazard areas; ’

In addition to the general use stendards, development within inlét hazard

‘areas must comply with more stringent standards dué to the extreme dangers:

present there. These specific standa S permit permanent residential ‘and com~
mercial structures only at a density,of one unit per 15,000 square feet (for
lots recorded after July 23, 1981). Single—family units, duplexes, and “"read-
ily movable" non—residential structurés are the only structures permitted in
the inlet hazard area. - These mist be: set back from the shoreline at a dis=
tance equal to the setback required in the adjacent ocean erodible area.
Shoreline stabilization Structures aré permitted only as. part of a publicly-

 funded project.

The standerds for ocean hazard AECs include guidelines for specific uses
or projects; these include ocean shorelifie erosion control activities, dune
establishment and stabllization, the: struction of beach accessways, and new
construction and substantial improveménts to existing structures. New con=
struetion and substantial improveme"s (increases of 50 percerit or more in'
value or square footage) in ocean AECs must be “designed and placed to
minimize damages due to fluctuations inr ground elevation and wave action in a
100-year storm” (N:C. Adi. Code 15:07H.0308(d)). Specifically, all new struc—
tures and substantial improvements be. elevated to or above the 100~year
stofm elevation and must comply with Appendix D -~ "Windstorm Resistive
Constriction” -~ of the Notrth Cai 4 Residential Biiilding Code. All pilings
(1) must be at least eight irneckes in etér (if round) ot eight irches on
each side (if square), (2) must peénetiate more than eight feet below the low=
est ground elevation under the stru and, for those structures nearer to
the ocean, extend to four faet i e level, and (3) must be treated ‘to
resist insects, décay, and corrosions. ALl eXposed structutal conmections must
be enclosed or rust—proofed. AT1 ut systems st ‘be built to minimize
storm damage. All walls below the 1 ar base flood elevation must be built
to allow the free rise dand flow ‘of stofm witer, to not cause the accumulation

of waterborne debris, ‘and’ to not become waterborie debris themselves.

Estudrine System AECs--

direct relationShip to hurricane hazard
h the ‘dynamics of ‘the oceanfront,

_ Estuarine system AECs also bear;F

which make it a highly productive and‘-mportant economic, social, and
aesthietic resource for the staté and the mation. Tn addition ‘to being produc~
tive, the system is also dynamic——suboect to the full complement of water,

wave, -and wind forces. Therefore, development in-or near the estuarine system

~is subject to erosicn and flooding hazards similar te those that accompany

oceanfront development. It must be remembered that a large portion of the

4=5



damages that North Carolina has sustained from hurricanes and other major
storms have been the result of estuarine flooding and erosion, when the storm
surge piled 1nto the state's many sounds. :

While the primary intent of the CRC's guldellnes for develOpment in estu-
arine system AECs is the preservation of the system's biological productivity,
the guidelines also aim "to minimize the likelihood of significant loss of
private property and public resources” (N.C. Adm. Code 15:07H.0203). The
geological processes and rates of change in the estuarine system are not
always as dramatic or as visible as those along the ocean shore, but they are
nonetheless important in exposing development to the destructive forces of
flooding and erosion. 'Just as the ocean beaches and dune systems provide pro-
tection to landward development, estuarine shorelines and wetlands help buffer
development from erosion and ‘absorb floodwaters, Significant alterations to
these landforms can weaken the system and: put-an entire community at risk.

The Coastal Resources Commission has designated four types of AECs within
the estuarine system: (1) coastal wetlands, (2) estuarine waters, (3) public
trust areas, and (4) -estuarine shorelines, . The management of estuarine shore-
11nes and coastal wetlands is most relevant to hurrlcane hazard mitigation.

Estuarine shorelines are "non—ocean shorelines which are especially vul-
nerable to erosion, flooding, or other adverse effects of wind and water and
are intimately connected to the estuary” (N.C. Adm Code 15:07H.0209(b)).

The Coastal Resources Commission has designated the estuarine shoreline AEC to
encompass the area along the estuaries, bays, sounds, and other brackish
waters from the mean high water level to a landward distance of 75 feet.
Development within this area can affect the quality of the estuarine environ—
ment and is typically exposed toerosion and flooding damages.

Coastal wetlands‘are,defined as "any salt marsh or other marsh subject to
regular or occasional flooding by tides, including wind tides" but not hurri-
. cane or tropical storm tides (N.C.G.S. 113-229(n)(3)). Coastal marshes supply
the nutrients and decayed plant material which support the estuarine system's
high productivity levels and complex food chains. "In addition, coastal
wetlands serve as the first line of defense in retarding estuarine shoreline
erosion. [Wetland] plant stems and leaves tend to dissipate wave action,
while the vast metwork of roots and rhizomes resists soil erosion.,  In this
way, the coastal wetlands serve as barriers against flood damage and control
erosion between the estuary and the uplands" (N.C. Adm. Code 15:07H.0205(b)).

The Coastal Resources Commission's use standards for estuarine shorelines
require all development projects to substantially preserve natural barriers to
erosion. Apart from potential erosion and storm damages, development within
the estuarine shoreline AEC must meet a variety of requirements to avoid
adverse impacts on the environment due to siltation and other forms .of
pollution.

The use standards for coastal wetlands, which are the same for estuarine
waters and public trust areas, list permitted uses and the requirements they
must meet in order to receive a CAMA permit. The standards allow only water—
dependent uses to locate in these areas; these uses include docks and moor—
ings, boat ramps, bridges, bulkheads, and navigational channels. Residences,
motels, restaurants, private roads, trailer parks, parking lots, and other ‘
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'activities that are not water—dependent are not permitted. All permitted uses -
must be constructed to minimize adve ~impacts on the productivity and:
integrity of the wetlands, estuarine;waters, and public trust areas. . Develop—
ment projects -in estuarine waters must -also comply with the standards for
ocean hazard AECs. The standards for- coastal wetlands, estuarine waters, and -

» public trust areas include specific reguirements for the. construction of navi-

gational canals and boat basins, drainage ditches, marinas, docks and piers,
and bulkheads and shore stabilization measures. None of those requirements
dlrectly address storm damages, but they are geared toward maintaining the
wetland's integrity and its ability to act as.a buffer to flooding and-
erosion. :

Exemptions for Emergency Maintenance and: Repairs-—-

Especially important in regulating post-disaster reconstruction are the
Coastal Area Management Act’ policiesfgovernlng emergency maintenance and
repairs. The language of ‘the Act, a nended, specifically excludes from its
definition of development’ 'maintenance. or repairs (excluding replacement) nec~
essary to repair damage to. structure qused- by the .elements or- to prevent:
damage to imminently threatened structures by the creation of protective sand .
dunes” (N.C.G.S. 113A—103(5)b 5). Such actions are thus exempt from the CAMA.
perait requlrement for areas of environmental concern. = They include emergency
actions taken during or- after a hurricane or other major storm to prevent fur—
ther danger to lives or property or to restore an endangered property to its
pre-emergency condition, with no additiens or expansions. (N.C. Adm. Code
15:7K.0101(5)). However, the. exemp ,skllmited. The Coastal Resources
Commission has interpreted. the Act's.
repairs constituting 50 percent. or m
such repairs must oBtain the necessarsy
AECs. :

of the structure s value. Therefore,
CAMA.perml_tS if they take: place in -

The only activity: specifically listed as. an emergency- maintenance action:
in the current CAMA regulations g bulldozing, seaward of the. vegetation. .
line, to create a protective sand dike-or. to. obtain materials for any other
emergency purpose (N.C. Adm.. Code..15 ,0305(b) ). Other:activities: may qual-
1fy as, emergency maintenance. and rep s under. ‘the: statutory exemption cited:
above. The- regulations require ind‘ 115 proposing emergency repairs. to.
consult with the local: CAMA permit officer to. determine.: whether the proposed.
repairs'qualify for exemption. . :

Post:disaster~PolicieSr*x

In 1981, the. Coastal Resources Commlssion .convened a: special Post—
disaster. Task Force. to examine ways. that state.agencies and coastal
comm nities can. avoid future storm damages‘and to formulate: policies for-
meeting this goal. The.. CRC adopted.a 'set: of- "post—disaster policies in the:
summer  of 1982 following the. principle,that "adequate plans. for post—disaster;”
reconstructlon ‘should. be prepared by and:coordinated between: all levels of:
government prior to_ the. -advent of a disaster“ (N C. Adm, ~Code 15:07M.0501)..

The pollc1es call for the. Coastal. Resources Comm1381on to assist the N.Ca.

- Department of Crime Control and Public: Safety,_whlch is the state's lead:

agency for disaster preparedness and response, To carry this out, the CRC;is.
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to (1) establish streamlined permit procedures for post—dlsaster reconstruc—
tion, (2) provide staff support as requested for damage assessment and other
activities, and (3) require local governments: to include disaster planning in
their land use plans.

The policies also establish a set of guidelines for hazard mitigation
planning which cover both current development and post—disaster reconstruc-—
tion. Under these policies, the CRC is to advise the North Carolina Building
Code Council and the Federal Insurance Administration regarding development
standards in coastal hazard areas. The CRC is to advise the Department of
Transportation and all public utilities regarding its policies governing the
replacement of roads, bridges, water lines, sewer lines, and other utilities
in hazardous areas. The policies require all repairs and reconstruction of
private and public structures to be done in a safe and sound manner. The
policies also call for the CRC to establish guidelines for local governments
to follow in formulating recomstruction plans and policies covering such
things as the relocation of structures, roads, and utilities and the collec-
tion of property information to assist in damage assessment.

State Agency Con31stency-~

Under the Coastal Area Management Act, any state agency policies govern-—
ing the acquisition, use, and disposition of land in the coastal area are to
take account of and be consistent with the CRC's planning guidelines
(NeCoG.S. 113A-108). . Thus, the actions of any state agency must comply, to
the maximum extent possible, with the CRC's policies, guidelines, and stand-
ards as well as local CAMA land use plans;. this applies to all state
regulatory programs, the use of state-owned lands, financial assistance for
public facilities, and the siting of major public and private growth-inducing
facilities (0ffice of Coastal Zone Management, 1978, p. 162).

N.C. State Building Code

Building codes set standards for construction materials, design, and pro-
cedures in order to protect lives and property.  Important in safeguarding the
health, safety, and welfare of the public from unsafe construction practices
in normal times, building code standards take on crucial importance during-
natural disasters, such as hurricanes, when extraordinary stresses are imposed
on man—made structures. In coastal communities subject to hurricanes, the
building code is one of the most important tools for mitigating hazards to
life and property during both the development that takes pldce before the:
storm and the reconstruction following the storm.

Building codes regulate the construction, alteration, maintenance,
repair, and demolition of buildings and structures. . They establish minimally
acceptable conditions or standards for all phases' of -building construction,
based upon the properties of construction materials; physical and chemical
principles, and engineering and architectural criteria. As legal guides for
engineers, designers, and contractors, building codes are enforced by local
government building inspectors, who check construction plans prior to issuing
building permits and periodically inspect construction sites to ensure that
approved plans are followed.
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The two major types of building codes are performarce codes and specifi=
cation codes. A performance code recomiends the objective to be accomplished
and allows the designer to select from various materials and techniques to
achieve the desired result. A specification code describes in detail the
éxact materials and methods to be used. In practice, most codes emphasize

-performance standards but also include certain speciflcations for mateéerials
and design.

North Carolina's State Building Code (Volume I == General Comstruction)
applies uniformly to the design, consttuction, location, and installation of
all new residential and commercial structures throughout the state., Derivéd
from the Southern Standard Building,Cddé, the North Carolina Code is super-
vised by the North Carolina's Commissioner of Insurance and enforced by local
building inspectors appointed by cityhand county governments., An eleven—-
member Building Code Council appointed by the Governor has responsibility for
adopting and amending the Code, approving local building regulations which
deviate from the Code, hearing and deciding appeals, and recommending statu= .
tory changes and administrative practices. The Division of Engineering and

Building Codes of the Department of Instrance serves as staff for the Building
Code Councll.

To be legally effective, any city or county building code must be
approved by the Building Code Council. In the interests of standardization,
local deviations from the State Building Code are approved only if a local
government can present compelling evidenece of necessity for the deviation.

The North Carolina Supréemeé Court has éonsistently ruled that the State Build~
ing Code preempts local building ecode: authority on grounds of the supremacy of
state laws over local ordinances: '

In addition to thie State Building Coéde, the North Carolina Building Code
Council has adopted the North Carolina Residential Building Code (Volume I~B),
which governs the construction, alteration, repair, and removal of ome and
two-family dwellings. The Residential Building Code does not apply to apart=
ments. or multifamily residences for three or more families. The Residential
Building Code's Appendix D —— "Wind Resistive Construction” == applies to
coastal communities and other dreas where residences are subJect to winds of
greater than 75 miles: per houz.

Further construction standards have. been adopted by the Coastal Resoureces
Commission. CAMA regulations for ocean hazard AECs require that buildings
comply with Appendix D, except where mbte restrictive standards have been sét
by the GRC. These standards include requirements for piling size and embed=

ment, foundation stability during a 10Q=year storm, and floor elevation above
the 10®—year flood height.

Requirements to Reduce Storm Damage s

Buildings in coastal areas' subject: to hurricanes must be constructed to
resist a number of physical hazards and impacts in order to protect life and

property.  These: hurricane impacts include'



1. Storm surge — the increased ocean level due to increased wind
velocity and decreased barometric pressure, producing flooding
of buildings, :

2. Waves — the increased height of wind—generated waves {(on top of
the storm surge), producing horizontal shock pressure and
vertical uplift pressure on bulldings and ‘the scourlng of soil;

3. Winds -,the increased Wlnd forces, both sustained and gusting,
producing structural failure or movement of buildings;

4. Coastal erosion - the loss of land‘along shcrelines due to storm
surge and wave action, producing overwash, scour, and liquefac-—
tion of soils . which undermine building foundations; and

5. Debris battering - the floating and wind-borne objects whlch
strike buildings and produce concentrated battering loads
- against bulldings.

Fire is an additional hazard that can result from, or be magnified by, high
wind conditions and structural failures during a hurricane. Fire hazards in
wood frame structures, especially multi-story, multi-family modular wood frame
buildings, are an increasing potential danger in hurricane—prone coastal
communities (Sheaffer & Roland, 1981, p. 4).

A recent review of coastal construction standards for Nags Head describes

the forces at work on coastal area buildings during severe storms:

Design considerations for an elevated building in an oceanfront
setting require particular attention to the complex forces and
conditions at work during a severe storm. :It is not .sufficient that
the elevated foundation merely bear the gravity weight of the
building. Live forces act directly on the building tending to lift
and overturn it; the greater the height, the greater the tendency . to
overturn.  Lateral forces from the wind and waves strike it from
different directions. -Wind rising under the building tends to 1lift
it, pulling the pilings out of the ground; pullout forces must be

resisted by the friction of the pilings in the soil. Waves will
~also lift it if the structure is not elevated sufficiently to let
them pass under. The wind forces must -be transmitted from the roof
and walls to the deck, -and through the pilings to the ground without
overly stres31ng ‘the pilings, connections, brac1ng, and other struc—
tural members.

The depth of pilings affects the ability of the structure to resist
lateral wind and wave forces that act to deflect the building and
its foundation from a vertical position. The length of pilings
affects their ability to resist overturning and to provide friction
with the soil to resist uplift forces. Bracing is needed to give
the structure rigidity, and to take some or all of the 1lift forces
off the pilings; it is desirable to transmit the forces through the
bracing as close to the supporting soil as possible.
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Considerations must be given to érosion of supporting soil from the
base of the foundation, as well as liquefaction of the soil when
immersed, both of which causé the foundation to lose its bedring,
frictional, lateral, pulloit, of other resistance. (Sheaffer and
Roland, 1981, p. 19). ’

In order to reduce dainage from hﬁ%fiCane forces, building codés identify
design and construction standards necé$sary to maintain structural integrity

under storm stress. These include:

1. Structural design loédS%%liVe and dééd**fdr roofs, flOors, walls
and foundations under the high wind; wave, water, and battering
pressures of the design flood event (the 100-year storm); f

2. Design standards, inéluding size, spacing, deépth, and bracing'
for piles, columns, aid “foundations to resist sliding and over—~
turning due to scour, sail‘iiquefaCtiOH, and other forces;

3. Specifications for watér resistance of - the structure, materials,
and fasteners to protect them from deterioration due to exposure
to salt sprdy; groundwatet, and submergence ;

4. Specifications for anchiorage, fasteners, and connections for
roofs, walls, joists, bedus, pilings, and piers to mdintain
structural integrity under high wind and water pressures;

5. Tiedown.staqdards for mﬁBiie homes to anchor them: against
hurricane winds; and

6. Build-back and inspection requiremerits for conforming and ron-
conforming structures that have been stori-ddmdged beyond 50
percent., '

The North Carolina State Building Eéde (Volume I) contaitd staidards for
minimun design loads under different typés of occupancy or usé and for differ-
ent geographic areas of the state which' are subject to special loads. Basic
design wind velocities are specified ifi' Chaptér XII of the Code according to
those locations likely to réceive winds of a particular velocity, with the ' ‘
highest design velocity (120 milés per hour) specified for thé OGutér Banks and
those parts of Carteret, Onslow, Pender New Hanover, and Brunswick counties
seaward of the Intracoastal Waterway. ' Dé&sign wind velocities are reduced as
the location moves inland from the coast (see Figure 4.1). Design of founda~
tions and pilés must be based on subsurface investigations at the biilding
site, supervised by a registered engineér or architect (Chapter XITI). Speci-
fications for materidl strength, quality, fife résistance, cofinections, and
protection against decay are provided for masonry, steel; concrete, and wood
construction (Chapters XIV-XVII). Minisutr standards are set forth for design

of piers, bulkheads, and waterwdy structures (Chapter XXXIII). The Code

requires that reconStrUCﬁion:of any existing buildings damaged in excess of 50
percent of their physical valué, as determined by the local building inspec-
tion department, must couform to the Code requirements for néw buildings.

The North Carolina Uniform Residential Builﬂing‘Code (Volume I-B)

- contains standards for materials and construction practices for one and tuo-
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Figure 4,1: N.C. State Building Code's Basic
Design Wind Velocities (in mph) -

-
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Source: N.C. Building dee Council, 1981, Volume I -~ General Construction,
4Po 12—180 ' ‘

family dwellings. .Appendix D —— "Windstorm Resistive Construction” -- applies
to all areas where buildings are subject to winds greater than 75 miles per
hour. Appendix D provides standards which must be used for any building
erected within 150 feet of the high water mark of the Atlantic Ocean for
anchoring and fastening, for roof coverings, and for the type, size, depth,
spacing, tying, and bracing of piles. It is related to the design load
assumptions of Appendix A —= "Live and Dead Loads" —- which contains pro—
cedures. for sustaining wind loads of up to 100 miles per hour.

There appears to be a:discrepancy between Appendix D, which sets special
standards for residential buildings in:areas with winds greater than 75 mph,
and Section 1205 -— "Wind Loads™ -- of Volume I of the Code, which establishes
a minimum design wind velocity of 80 mph for counties in the western half of
North Carolina. and minimum velocities of 90 to 120 mph in counties in' the
eastern half of the state. Appendix D appears to' be out of date in terms of
its 75 mph w1nd velocity ‘cut—off level,: ;

The State Building Code Counc1l also maintains the State of North
Carolina Regulations for Mobile Homes, which it developed pursuant to the
Uniform Standards Code for Mobile Homes Act (N.C.G.S. 143-144 et seq.). These
regulations set standards for the sound construction of mobile homes and for
inspection and approval of mobile homes at the factory (by Underwriters'
Laboratories or a similar agency approved by the Building Code Council). The
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sties required varies throughout :the

regulatlons also .set requirements ior anchoring mobile -homes ‘to withstand ‘hiigh
winds. These “tie~down"” Trequirements wvary according to the unit's Width
length, and location. They require mobile homes .to thave :both diagonal" ‘ties
(frame to foundation ties) and "vertical” ties (over—the-top ‘ties), both of
which must be securely anchored to ground or foundation. The mumber of
ate dependlng -on whether or not the
commnunity lies in the state's “hu cane zone." The :Building  Code Council
designated the “"hurricane zome" in 43 it covers 25 counties in eastern
North Carolina, including all counti’ in ‘CAMA's coastal area except Hertford
County. Table 4.1 llStS the number diagonal and vertical ties required An

~-the fhurricane zone" for mobile homes of different lengths.

There is wide variety in the hurricane-related design and .construction
standards contained in building codus adopted by various states, Part of this
variation is due to 1ocal conditions, jbut it also .may be due to inertia in
revising standards to keep up with current ‘knowledge about the actual destruc-
tive forces of hurricanes. The North_Carolina_Bullding Code Council took a

" position of national leadership in fostering storm-resistant coastal construc—

tion following Hurricane Hazel in 1954, when it instituted piling regulations
for elevating the standard oceanfron - thouse at least elght feet off the ground:
(Sheaffer and Roland, 1981, p.2). In many other states, that elevation
requirement was not dnstituted until ithe :1970s, when theéNational Flood
Insurance Program became effective. w, in the 1980s, this aspect of North
Carolina's Code would be exceeded by the Federal Emergency ‘Management Agency's
new requirement that structures subject to wave. action in coastal ‘high hazard

areas be elevated ‘not Just to the storm .surge devel but also to the expected
wave crest level,

ements for Mobile Homes

a's “Hurricane Zone”

Table #4.1: :Iiezdown%xég‘
: in North Carold

“Unit Length

<46 v 46"‘49 1 49 1-58' 58" _70| 70 y ~73 U :,7 3t -80 1

.#»diagqnal-ties per side 4 5 5 . % 7 7
# vertical ties per side @~ 2 2 3 3 3 4

Source: Tharrington, personal.communication,:08/23/82.

Limitations and Opportunities for Lecal
Government Action to Regulate Construction —-

North Carolina's State Building Code may need amendments in order to

- provide design standards suitable to resist the 100-year storm on the coast of

North Carolina. A recent analysis for Nags Head points out that Hurricane
Frederic in 1979, which approximates the 100-year storm for North Carolina,
destroyed 73 percent of the first tier of oceanfront houses over a 22-mile
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stretch of the Alabama coast, where construction standards are similar to
those of North Carolina. The analysis (Sheaffer and Roland, 1981) recommends
that new coastal comstruction standards and design criteria for 100-year storm
conditions be adopted with particular attention to (1) wind, waves, flooding,
erosion and scour, soils, structural stability, and related condltlons, and
(2) special fire and structural hazards associated with multi~story, multi-
family modular wood frame buildings. Local governments, however, are unable

~ to change the State Building Code in their Jurisdictlons without.approval of
the N.C. Building Code Council. ' The Coastal Resources Commission could repre-
sent the collective needs of coastal communities for State Building Code
amendments in a request to the Building Code Council to update the standards
for hurricane—prone areas. -

The local building 1nspector‘is,the link between code standards and
actual construction. Effectiveness of the code and enforcement depends upon
the inspector's interpretation of the code, his technical competence, and the
adequacy of his time and resources to carry out necessary inspections. Even
in normal times, these factors often are limited in coastal communities where
part—time inspectors with limited training must try to keep up with surges. of
development. When demand for enforcement peaks after a hurricane, the
adequacy of qualified inspectors can be a, crucial factor in whether or not
reconstruction is done well or poorly. To assist with this need, a program of
special training and certification for coastal building inspectors could be
encouraged by the Coastal Resources Commission, along with a procedure for
augmenting local code enforcement personnel in post—hurricane periods.

State Regulations Covering Water Supply
and Waste Disposal Facilities "

In addition to state regulations governing the quality of building con-
struction and development in high hazard coastal areas, there are regulations
governing the location and design of public water systems, septic systems, and
solid waste facilities to protect them from flood damages.

Water wells and storage systems need to be”edequately protected from
flooding in order to avold contamination of drinking water supplies, which is
likely to require costly remedies. ' The N.C. Division -of Environmental Manage—
ment (in DNRCD) maintains well construction standards which require, as a
condition to receiving a well construction. permit, that a water supply well
be located "at a site not’ generally subject to ‘flooding” (N.C. Adm. Code
15:2€.0007(a)(1)(A)). The N.C. Division of Health Services (in the Department
of . Human Resources) maintalns standards‘for community‘water systems to protect

"+ of a new or expanded“fac11; ‘ ¥ . - to - al

risk from earthquakes, floods, fires,‘ - ‘sther disasters which could cause a
breakdown of the public ‘water system or a portlon thereof" (N.C.vAdm. Code
10:10D. 1612(a)(l)). ’ ‘

4-14



Protecting septic systems from flooding reduces the risk of the community
being without basic sanitary services after a flood. It also reduces the risk
that surface waters and groundwater will become contaminated due to septic”
tank failures. The Division of Health Services regulations for septic tanks
with a capacity of less than 3,000 gallons per day stipulate that septic tank
systems "shall not be located in aréas~subject to frequent flooding" (N.C,"
Adm., Code 10:10.1912(c)(3)). The regulations define these areas as those Sub-
ject to flooding by the "10-year” flood, or one with a ten-percent probability
of occurring in any given year (N.C. Adm. Code 10:10.1903(5)). These rules
for septic tanks with a capacity of less than 3,000 gallons per day are admin-
istered by local boards of health as part of their permitting procedures.
Septic systems with a capacity greater than 3,000 gallons per day are directly
regulated by the Division of Environmental Management, Environmental Manage-
ment's regulations stipulate that such systems "shall not bhe located in areas
subject to frequent flooding" (N.C. Adm. Code 15:2H.0301(£)(5)); as in the
case of smaller septic systems, such areas are defined as those subject to the
"ten-percent probability" flood: '

If solid waste disposal facilities are flooded, significant contamination
of surface waters may occur; the community may also be left without an
adequate and sanitary place to dispose of its solid waste. In issuing permits
for solid waste disposal facilities, the Department of Human Resources '
requires information on the location of floodplains to accompany all permit
applications (N.C. Adm. Code 10:10C,0109¢4)). "Floodplains,” in this case,
include all lands subject to inundationm by the "one-percent probability," or
"100~year" flood (N.C. Adm, Code 10:106€.0101¢4)). . '

In all the above cases, flood hazard information is used in state—level
decisions regarding the location and design of key sanitary facilities,
Damages to thése.fagilities from a hurricane or other major storm can create a
significant threat to public health., The extent to which flood hazard infor-

mation is used undoubtedly varies in the above state regulatory decisiens;: so

does the extent. to which such information influences final decisions regarding
particular facilities. Nonetheless, local officials should remain aware of
the role hazard information plays in state decisions regarding water systenms,
sewer systems, and solid waste facil '

ties in the community.

4=1 5



FEDERAL PROGRAMS INFLUENCING LOCAL DEVELOPMENT

Several federal programs have a direct bearing on whether or not new
‘development and post-disaster reconstruction in a community are safe from
future hurricanes and othec coastal storms. The National Flood Insurance
Program sets guidelines for developers, homebuilders, and local governments
to follow in order to qualify for flood insurance; the program also contains
innovative provisions for post—disaster reconstruction whlch facilitate the
relocation of damaged structures .out of hazardous areas. .The wide range of
federal disaster assistance programs are designed to ease the burden of
rebuilding after a disaster; the requirements of these programs vary and
provide different opportunities for 1nf1uenc1ng the character of post-disaster
reconstruction. Executive Order 11988 — "Floodplain Management —— directs
federal agencies to avoid encouraging unwise development on flood—prone lands.
The Coastal Zone Management Act calls for federal actions to be consistent
with the state's coastal management program, Which includes state and local
hazard mitigation and reconstructlon polic1es. :

National Flood Insurance Program

Congress established the National Flood Insurance Program with the
National Flood Insurance Act of 1968 (Public Law 90-448) to reduce annual
flood losses through more careful planning of flood-prone areas and to provide
property owners in those areas with affordable insurance agalnst flood
damages., - .

In the nation's earlier days, measures to reduce flood hazards (such as
dikes, levees, seasonalbevacuation, and building on stilts) were limited in
range and primarily the result of private or local initiatives (AIA Research
Corporation, 1981, p. 21). " In response to a series of disastrous floods in -
the 1920s and 1930s, the federal government became directly involved in flood
hazard mitigation by launching a massive program (with the Flood Control Act
of 1936) of building flood protection works to contain flood waters and
improve the drainage ‘capacity of rivers and streams. Also, during the past 40
years, Congress has authorized the Army Corps of Engineers to construct hurri-
cane protection and erosion control works along the nation's coastline in_ an
effort to reduce damages due to,coastal'storms and natural erosion processes,
While carrying out its program for these structural flood control works, the
federal government stepped up its- prov131on of relief aid to dlsaster
victims. ‘

Even though the structural flood control projects have yielded signifi-
cant benefits, annual flood losses ‘have continued to climb. Flood countrol
works ‘often create a false sense of security in"a community and development
continues into flood-prone areas, often at more intense levels. When flooding
exceeds the capacity of structural projects, damages can occur at a larger
scale than before the prOJect was -built,

In response to ever—increasing annual flood losses' and the inability of
many citizens to obtain flood coverage from private insurance companies,
Congress set up the National Flood Insurance Program. -The program, which is
administered by the Federal Emergency Management Agency's Federal Insurance
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Administration (FIA), offers flood inéhrance to property owners in designated
flood hazard areas. In return, local and state governments enact and enforce
comprehensive floodplain management measures to protect lives and properties
from future flooding. These floodplain management measures typically involve
land use controls and construction standards, as well as other techmniques,
applied within flood~prone sections of a community. These include all land
which would be inundated by the "base flood” or "100~-year" flood (that is, the
flood which has a'one-percent chance of being equalled or exceeded in any
given year). The program's main purpose is to reduce the amount of developed
property ‘exposed to flooding; it reflects the realization that "non~
structural"” measures are just as 1mportant as "structural” measures in
mitigating flood damages. : :

‘There are two stages of community participation in the National Flood
Insurance Program: the Emergency Phase and the Regular Phase. All of North
Carolina's coastal communities are earolled in either the Regular Phase or the
Emergency Phase. :

Emergency Program--—

A community enters the Emergency Phase after the FIA provides it with a
"flood hazard boundary map,” which delineates flood hazard areas based on the
best available data. Once the community enters the Emergency Phase, property
owners can obtain limited insurance coverage for flood losses (up to $35,000

" for single~family homes and up to $100,000 for all other structures). Subsi-

dized rates are charged for all structures regardless of their flood risk. The
intent of the Emergency Phase is to make coveérage available to the community
at subsidized rates until a detailed technical study can moré accurately ,
delineate flood hazard areas. -
i

‘To be accepted into the Emergency Phase, the community must have in force
preliminary measures for regulating development in designated flood hazard
areas, The community must require permits for all propesed construction in
the community and must review permits to ensure that development is reasonably
safe from flooding. For the flood hazard areas identified by the flood hazard
boundary map, the community must require structures to be properly anchored
and to use construction materiéls;an¢:methods~that will minimize flood
damages. = New subdivisions must be adequately drained. New or replacement
utility systems must be designed and located to prevent flood loss. The
Emergency Phase's requirements are minlmal and vague; they leave much to the
discretion of local government.

Regular Phase —-

Once the community is in the»Emergency Phase, the Federal Insurance
Administration hires an engineering contractor (at no cost to the community)
to undertake a detailed study of the community's bagse flood elevations (BFEs)

-and flood hazard areas, including the development of a "flood insurance rate

map" (FIRM). Based on this study, the FIA derives a schedule of actuarial
(non-subsidized) flood insurance rates and the community develops more
detailed floodplain management regulations. Once the community adopts these
regulations, it enters the Regular Phase, which provides higher levels of"
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insurance coverage for new and existing residential and non-residential struc-
tures. The regulations must protect new construction in designated flood
hazard areas from inundation by the 100-year flood (or "base flood).

Flood insurance rate maps for coastal communities divide the 100-year
floodplain into two adjacent zonés: ' A—zones and V-zones., The delineation of
A-zones and V-zones 1is ‘based on the best information available on'the storm
surge levels a community can expect in a lOO—year storm. The A-zone contains
that area of the 100-year floodplain which is prlmarily subject to "static”
flooding from storm surges (i.e. rising water but little or no wave action).
The V-zone, which lies along the shorefront, contains that area of the 100-
year floodplain which is subJect to wave action as well as the storm surge.
The V-zone (also known as the "coastal high hazard flood area”) is usually
determined by. the inland extent of a three—foot: breaklng wave, Lt is impor-
tant ‘to note that while A-zones are mainly subject to static flooding, certain
sections of them (adjacent to V-zones) are subject to high velocity water due
to the forward momentum of breaking waves (Dames and Moore, Inc., 1981, p. 6).
Since A-zones and V-zones involve different types of hazards, they require.
different types of floodplain management regulations to meet the National:
Flood Insurance Program's damage. reduction requirements.,

An important change is currently underway to refine the NFIP's determina-
tion of base flood elevations (BFEs) in V-zones.  Flood insurance rate maps
developed before 1982 geared V-zone BFEs to the water level associated with
the 100-year storm surge; this did not account for waves that would appear
atop the surge and damage structures elevated only to the storm surge level.
The Federal Insurance Administration is now using procedures to calculate 100-
year wave crest elevations. These elevations (higher than the 100-year storm
surge levels previously used) will become the BFEs for V—zones on all new rate
maps and will be used to revise the BFEs appearing on existing rate maps.

This adjustment will involve changes in local insurance premlum schedules and
regulations governing constructlon in V-zones.

To enroll in the Regular Phase, a community must adopt and administer a
set of development regulations that meets the National Flood Insurance Pro-
gram's minimum requirements. - These regulations must be legally enforceable,
apply uniformly through the community, and take precedence over any less~
restrictive local regulations. They apply in addition to those regulations
already adopted under the Emergency Phase. The minimum regulations required
in the Regular Phase are listed in Table 4.2. They apply to new construction
and substantial improvements to existing structures.  "Substantial -improve—
ments” cover any repair, reconstruction, or addition whose cost equals or
exceeds 50 percent of the structure's market value before the damage: has
occurred or the improvement is started.  The regulations for development in
V-zones are more stringent than those for A-zones; V-zones are subject to a
hlgher'degree of hazard due to their potential for destructlve wave action.
Any - conmunity may exceed these minimum criteria by adopting more stringent
floodplain management regulations; the National Flood Insurance Program
encourages this, especially when. community officials know of partlcular hazard
conditions that call for higher development standards.

The National Flood Insurance Program also establishes the conditions

under which a community may issue variances from its floodplain management
regulations. Variances are generally limited to lots of one-half acre or less
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“Table 4.2: Minimum Requirements for Regular Phase Communities

Flood Hazard Zone : -Development  Requirement

A-zone -—Residential . structures must be elevated to the base flood level (includes mobile
(base flood = homes -outside .of existing parks or subdivisions).
determined) = on—residential structures must be elevated or floodproofed to base flood level

. (registered . engineer or archltect must certify adequacy of floodproofing methods).
—Mobile homes -must ‘be elevated .to the base flood level “in mobile home parks .or mobile .
home subd1v131ons :that are new or .have been substantially improved (repair,
‘reconstruction, or expansion exceeding 50 percent of the value of existing streets,
utilities, .and pads). .
- =Mobile ‘homes must ‘be anchored ‘by over—the—top -and frame t1es to resist flotatlon,
collapse, ‘and lateral ovement.
V—Evacuatlon plans for- mobile home:parks and mobile home subdivisions must be flled with
> ities. ~ A
ew .consti )] tantial ‘improvement may cause ‘the base flood level to
Ancrease by _re than one foot .at any point in the community.
=The community must maintain an accurate and up-to-date record of elevatlon and
floodprooflng heights for all new and substantially 1mproved structures.,

6Ty

V-zone All of the above apply, plus the following:

tAllvﬁtxpCturés}must'be landward of the mean high tide line.
—All structures must be .eleyated to the base flood level on pilings or columns. A
registered engineer or architect must certify that anchorages between the pilings -and

‘the floor of the. strueture are adequate to withstand velocity waters and hurrlcane wave
wash,

~Fill may not be used for structural support.

-The space below the base flood elevation must be free of obstruction or constructed with
“breakaway walls."

-Mobile homes may only be placed in existing mobile home parks or mobile home

V:Mggﬂmededglpergtions of sand dunes are prohibited if they will increase potential flood
damage.




where existing structures on the surrounding lots are constructed below the
base flood level. As the lot size increases beyond one-half acre, the
technical justification required for - issulng the variance. increases, The
community shall only issue a variance (1) upon a showing of good and suffi-
cient cause, (2) when failure to issue the variance would lead to exceptional
hardship, and (3) when the variance will not increase the threat to public
safety or lead to extraordinary public expense.

‘Relocation of Damaged Structures——

When a structure is damaged by flooding and the property owner holds a
flood insurance policy, the Federal Insurance Administration determines the
property owner's claim and pays the cost of repairing or rebuilding the struc-
_ture up to the policy's limits. Until 1980, the National Flood Insurance
Program paid claims with little or no provision for relocating the structure
out of the flood hazard area. The insurance claim would pay for repairs only
to restore the building to its original condition and 1ocation, the property
owner had to bear any costs ‘beyond this for elevating or relocating the
building. Buildings were typically returned to their original condition,
still ripe for damage by the next storm. Around 1980, this pattern began to
change as the Federal Insurance Administration began emphasizing hazard miti-
gation as a high priority and instituted ‘two innovative elements as part of
its claim procedures: the constructive total loss approach and the Section
1362 relocation program.

The .constructive total loss approach covers those cases where a property
is not totally destroyed but has lost its economic value. It requires the
full cooperation of the property owner and the local government involved. The
approach is used where the local government takes such action as prohibiting
damaged structures to be rebuilt in areas with a high likelihood of future
flooding. This allows the FIA to declare the property a "constructive total
loss” and pay the owner's claim up to the policy limits even though the actual
damages do not equal the total covered by the pollcy. The' ownet can then use
the money to rebuild on a site outside the flood hazard area. Ownership of
the damaged property is then dedlcated to the community for open space use.
The Federal Insurance Administrator is respomsible for dec1d1ng to use the
approach in any given situation. The "constructive total loss" approach is
only used in spec1a1 situations where damages are: particularly severe and the
property owner. and local government agree to participate. . To date, its use
has been limited, but the approach has proven successful.

The FIA first used the “constructive total-loss" approach in 1979 in
Conroe, Texas, to relocate approximately 50 flood-damaged structures. Thirty-
five of these had been flooded every year since 1972; their owners had
repeatedly received federal disaster loans and insurance payments. To
relocate the homes, the FIA made available to each owner payments of up to
$35,000. - Low-interest loans from the Small Business Adninistration also
helped cover the costs of relocation. (Ralph. M. Fields Associates, 1981,

P. 75). v ‘ ’

A variation of the "constructive total loss" approaeh was recently used
in Nags Head, North Carolina, to relocate approximately 14 oceanfront homes
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which faced imminent collapse due to storm-induced erosion. Several ocean-
front homes in South Nags Head were damaged by a storm to a point where the
next major storm was certain to erode' the land beneath them and cause them to
collapse. The FIA could have simply paid the claims to repair the buildings
to their original condition in their original locations. However, the FIA
realized that this would result in anéther claims payment after the next storm
and sought a more far-sighted solution: The FIA, in cooperation with the
honieowners and local government, séttled the claims to pay for moving the
damaged homes back from the rapidly éroding shoreline, yet still on the
owner's lots, and out of the area posing the greatest hazard in future storms.
The decision saved the FIA about $775 000 in future claims (Pasterick 1980

p. 15). :

~ Secfidn 1362 .of the National Flood Insurance Act empowers the FIA to
purchase insured properties that havé been seriously damaged by flooding, to
move the damaged structures, and to transfer the land as open space to a state
or local government agency. As with the “constructive total loss" approach,
the Section 1362 program relies on the full cooperation of the property owner

"and the local government. In otdef to qualify for purchase under Section

1362, the damaged property must be ¢évered by a flood insurance policy and
must meet one or more of the following criteria:

1. damaged by flodding substantially beyond repair”;

2, damaged by flooding‘no less than three times in the past five
years;, where the average cost of repairs was no less than 25
percent of the value of the structure; and

3. damaged to an extent Where an existing statute, ordinance, or
regulation prevents its restoration or allows its restoration
only at a 31gnif1cantly hlgher costs

The property owner can use the money - from the sale to rebuild at another
location outside thée flood hazard area. Structures which meet the above |,
criteria must also show an economii¢c benefit to be gained through acquisition
of the property (such as avoiding futute damage and reducing flood insurance
‘claim payments and disaster relief costs).

The FTA also maintains eight "community selection factors” for allocating
Sectioh 1362 funds (see Table 4.3). A ‘community ‘does not meed to meet all the
factors. Some ‘of the factots ‘carry ‘more ‘weight than others when ‘the :FIA is
evaluatlng ‘the” community for participation in the program. -A community's
ability 'to rank highly oh these criteria is an important factor in obtaining
funding, especially since overall funding for the program has been limited.

‘Conigress 'did not - appropriate money ‘to ‘administer Section 1362 until '1980,. .when

it ‘allocated 5.4 fillion dollars for '
priations have been ‘ds ‘follows: FY8&

iscal Year 1980. Subsequent -appro—.
~ five ‘million ‘dollars; FY 82 — 1.6

million dollars, and FY 83 —- 4.8 mllllon dollars (progected) The -community

seeking Section 1362 funds must -also ‘submit a "re-use plan" outlining how ‘the
community will manage the ‘acquired land -and ‘indicating any changes it expects

‘to make in existing land use plans and ordinances to accommodate the uses it

proposes ‘for the acquired properties.
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Table 4.3: Community Selection Factors for the
Section 1362 Program '

8.

The permanent removal of‘flood—prone structures will contribute to exist-
ing, on-going programs for permanent evacuation of flood plains.

In addition to hazard mitigation, acquisition will contribute to the
achievement of multiple community development goals (such as environmental
protection, open space/recreation, urban renewal, or some other public

purpose).

The acquisition and relocation .of flood—prone structures will have an
economic benefit in terms of eliminating future flood insurance claims,
avoiding: future -damage, reducing future disaster relief costs, av01d1ng
business interruption;, and reducing loss of life,

The distribution of properties to be acquired under Section 1362 (or the
distribution of these properties combined with properties that can be
acquired through other programs) will result in a logical, usable, and
desirable land use pattern,

Alternatives to acquisition under Section 1362 have been investigated and
found to be less effective than Section 1362 in meeting the community's
floodplain management and hazard mitigation goals. - These alternatives
could include, but are not limited to, floodproofing, structural. flood
protection, or acquisition and relocation programs of local, state, or
other federal agencies.,

The community has undergone a planning process and found acquisition/
relocation to be the most desirable alternative in terms of cost, degree
of flood protection achieved, environmental enhancement, and other
factors.

* The community has dewonstrated, or agreed to pursue, an active program of

sound floodplain management which exceeds the minimum requlrements of the

‘National Flood Insurance Program.

The community can' actively participate in 'the planning and implementation
of the Section 1362 program through the prov1s1on of either financial or
staff resources.
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The Section 1362 program has been used more widely than the "constructive

. total loss” approach. After the devistation of Hurricane Frederic in 1979,

the FIA used about ome million dollars in Section 1362 funds to acquire five
damaged beach properties in Gulf Shotes, Alabama. The FIA then conveyed title
to the town and added 3.5 acres to the public beach. In 1980, the FIA used
$500,000 in Section 1362 funds to purchase 16 beachfront lots in Scituate,
Massachusetts, which were severely damaged in 1978 by the most destructive
northeaster to ever hit the Massachusetts coast. The lots are now managed by
the town as recreational beach and conservation areas. (Ralph M. Shields
Associates, 1981, p. 74). - ' : '

Since the Section 1362 program has dealt mainly with scattered damaged
structures in those communities where it has been used, local governments have
often used other sources (such as the disaster relief programs described in
the next section) to supplement Section 1362 funds in relocating damaged
buildings. Advance planning before a major storm occurs can help the commun-
ity target its efforts and effectively pursue sources of funding for post~-
disaster relocation projects. Such pianning stiould account for the hazardous
areas present in the community, local reconstruction policies, and the

different sources of funding available.

Federal DiSaster'Assisténce Programs -

The federal government admiﬁisteré over 100 different programs which
provide disaster assistance to individuals, businesses, and state and local
governments (see FEMA's Digest of Federal Disaster Assistance Programs). Many
of these programs are only used in a community following a Presidential dis~
aster declaration. The others are not:jeared specifically to major disasters
but can play a role in hazard mitigation planning and post-disaster recovery.
The scope of these programs is broad; designed to meet the many and varied
needs of a disaster-stricken community: Some programs assist emergency opera-
tions and the immediate needs of people in the community (such as search and
Treéscue, emergency communications; temporary shelter, and health services).
Some programs assist the reconstruction activities following a disaster (such
as debris removal and financing the repair of damaged structures and
utilities). Some programs assist local and state agencies in planning to

‘mitigate the effects of future disasterss

Since the focus of this report’is;on-managing~deve10pment, the following
discussion of federal disaster assistafce programs will focus on those
programs which influence the location and quality of reconstruétion in the
community. The discussion opens with a brief description of the main federal
programs assisting reconstruction. It then follows with a description of how
these programs are coordinated after a flood or major coastal storm to ensure
that federal assistance leaves the community safer from damage than it was
before the disaster hit, ’ -
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Assistance for Repairs and Reconstruction -—-

Table 4.4 presents the primary federal programs which help finance
post—dlsaster repairs and reconstruction. Most of these programs require a
Presidential disaster declaration before they can be used in a community. The
programs provide grants, loans, and insurance claims to aid individuals, busi-
nesses, and goverument agenc1es in the repair, reconstruction, or replacement
of private homes, commercial establishments, and public facilities. The types
of assistance available and. the eligibility requirements of each program are
described below. :

Assistance available to individuals -

Flood Insurance — Any property owner who holds a flood insurance policy
“with the Federal Insurance Administration (part of FEMA) and whose
property is damaged by flooding can settle his claim with the FIA to
defray the costs of repairing, reconstructing, or relocating the
damaged structure.

Individual and Femily Grants — This program provides individuals and
families with grants of up to $5,000 to meet necessary disaster-—
related expenses which ‘cannot be met through assistance from other
sources., The program is administered by the N.C. Division of Emer-
gency. Management, with FEMA providing 75 percent of the funding.

Home/Personal Property Disaster Loans -—— The ‘Small Business Administra-
tion offers these loans to homeowners to help repair or replace
property that is damaged by a natural disaster. Coverage for real
property is limited to $50,000 coverage for personal property is
limited to $10,000. If the property is covered by insurance, the
SBA will only fund the difference between the total amount of
damages and the insurance proceeds received by the property owner.

Temporary Housing —— For individuals and families displaced by a
disaster, FEMA offers temporary housing in ‘government, private, or
commercial structures and grants for repairs to owner-occupied
damaged structures. No rental fees are charged for the first 12
months of occupancy. The program also provides temporary assistance
with mortgage and rent payments for persons facing financial
hardship as a result of a disaster,

Mobile Home Loans Insurance and Mortgage Insurance - Homes for Disaster

Victims — The Department of Housing and Urban Development can guarantee

or insure loans to.disaster victims for purchasing homes.

Adjustments to Federal Loans — HUOD ean refinance eny loan it has wmade
when a property owner holding a HUD loan needs refinancing because
of damage to his property caused by a natural disaster.

Assistance available to businesses and privete institutions —--

Flood Insufance —_ (described‘above)
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Table 4.4: Federal Disaster Assistance Programs Aiding Directly in Repairs and Reconstruction

Available to . . & Presidential

' ’ | OMB Funding ‘ Declaration

Program ‘ Catalog No.*  Agency Individual Business . Government Required

Flood Insurance , 83.100 FEMA X X

Individual & Family Grants A 83,300 FEMA X X

Home/Personal Property © 59.008 SBA X X
Disaster Loans :

Temporary. Housing = ' -83.300 FEMA : - X . X

Mobile Home Loans Insurance 14.110 HUD X v R , X

Mortgage Insurance——Homes for 14.119 . HUD X ‘ : - X
Disaster Victims _ ’ ‘

AdJustments to Federal Loans 83.300 Vet. Adm, - X , : . / X

Physical Disaster Loans to 4 © 59,008 SBA ’ X X
‘Businesses ' _ , ' : ‘ o

- ‘Aid to Major Sources of Employment; 83,300 - ‘SBA/FmHA X X
& - Ecomomic Injury Disaster Loans -~ = 59,002 SBA X . X

Repair and Restoration of Private - .83.300 FEMA . X X
Non-profit Facilities : . ' : :

Rural Electrification Loans 10.805 REA(USDA) . X ' X X

;rand Loan Guarantees ' : B

Rural Telephone Loans and 10.851 REA(USDA) ' X X
Loan ‘Guarantees : . ~

Repair and Restoration of '83..300  FEMA X : X
Public Facilities . - ' _

CDBG Secretary's ‘Fund for 14.218 HUD _ - X X
Disaster Assistance ) ‘ : '

Federal-aid Highway Repair 7 FHWA(DOT) X

Debris Removal S 83.300 FEMA** X X X X

*%Refer to ‘the 0ffice of Management and ‘Budget's Catalog'of Federal Domestic Assistance.

**FEMA makes requests for debris removal to the appropriate federal agencies.




Physical Disaster Loans —— Under this program, the Small Business Admin-

istration can make loans of up to $500,000" to businesses and private
non—profit ‘institutions to: repair ot replace real property, equip-
ment, inventory, and other assets to their pre-disaster condition.

Any insurance proceeds must be deducted from the total amount of

damages to determine the amount an applicant may borrow from" the
SBA., These loans are limited to 85 percent of the total verified

damage.

Aid to Major Sources of Employment — The Small Business Administration

offers long-term,; low-interest loans to a non—agricultural enter-
prise that .constitutes a major source of employment in the community
and is no longer in substantial operation due to the disaster. The
program aims to help major employers resume operations and to help
restore the ‘economic viability of the community.  The Farmers Home
Administration conducts the program for agricultural concerns.

Econonmic Injury Disaster Loans —— These. SBA loans are available only to

small businesses that have suffered substantial financial injury--
with or without actual physical damage—-—as a result of a disaster.
The loans provide up to $500,000 'to help the business maintain its
working capital position during the disaster period and meet finan-
cial obligations which it could have met if the disaster had not
occurred. :

Repair or Restoration of Prlvate Non—proflt Facilitles — FEMA provides

. grants to cover up to 100 percent of the net cost of repairing,

reconstructing, or replacing damaged non-profit facilities to their

~ pre~disaster condition and in conformity with existing codes and

standards. Private non-profit facilities include schools,
utilities, and medical facilities, '

Rural Electrification Loans and Loan Guarantees and Rural Telephone

Loans and Loan Guarantees —— The Department of Agriculture's Rural

Electrification Administration offers guaranteed/insured loans to
electric and telephone companies who have suffered economic hardship

~or property damage as a result of a natural disaster.

Assistance Available to Local and State’Agencies ——

Repair or Restoration of Public Facilities — FEMA will provide grants to

CDBG

local and state agencies to help defray- the cost of repairing,
reconstructing, or replacing damaged public facilities. "Public
facilities™ include public utilities, buildings, recreational
facilities, non—federal-aid streets, and flood control projects.

Secretary's Fund for Disaster Assistance —— When funds from other

sources are not available, the Department of Housing and Urban
Development, at the discretion of -its- Secretary, provides block
grants to disaster—stricken communities. The grants are intended to
meet the community's development needs. following a disaster to
restore or maintain the community's safety and economic stability.
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FederalfAidinghway~Repair~—-?TheTFederal?HighwayaAdministration;provides
project grants: to -state-highway-agencies, after:adeclaration. of
~emergency by the Governor, ! for repairing or reconstructing.federal-
-aid ‘roads:and trails whichiihave suffered serious ‘damage in a natural
~disaster.

Debris ‘Removal —— FEMA ‘can, issue :grants to-state-and: local governments: to
~pay for-removing ‘debris :arnd:wreckage from. public-and private:lands
—and-waters. -FEMA can-also:arrange.for sappropriate federal .agencies
“(such as the Coast Guard:or’Corps of Engineers).to perform the work

‘directly. Individuals, ‘businesses, and; government -agencles 'are:all
~aligible for assistance.

;Most of the-programs just: described require. a Presidential disaster
declaration before- they may' be .useéd:in:the. community. ‘The President will:

~declare‘a "major disaster” only.-at:the:request .of the Governor :and only when
the situation is;of»suchwseveritywandmmagnitude;that%it=isvbeyond»the

~‘capabilities of the local:-and states
~the Presidential -declaration,; FEMA

overnments:involved. ‘Immediately-after
\AssociatesDirector for Disaster: ‘Response
and Recovery,. based: on. the: Governor;s;request .designates those communities

‘that are eligible for:federal disaster-assistance  and. appoints FEMA's Regional

‘Director (or another: federal-officital):as the disaster:area's Federal Coordi-

‘nating 0fficer (FCO). The:FCO, with:the:assistance: of idisaster: specialists

“from. the-various: feéderal.. agencies involved, «coordinates.;all:federal activities
~with-each other and with: state, :local, «and; private response:efforts. . He. also
~coordinatesall federal -assistance:programs-and helps local citizens.-and pub-

lic officials: obtain the:assistances

orvwhich: they:are:éeligible. :At.the- same

‘time, ‘the Governor:puts the:statéls:: dlsaster ‘response: program: in-motion. and

appoints a State Coordinating Officer: (from theN.C.:Division of: Emergency

‘Management) - asthe:primary liaisont between the;statexand: federal.and local

officials, The Governor :and:FEMA!s: egional ‘Director:then:executera Federal-

_‘State ‘Disaster Assistance:Agreement:which. outlines:the’ terms. by.which.federal
:atd+becomes- avallable. §

The Federal: Coordinatlng ‘Officer, usually insconjunction. w1th the" State

Coordinating Officer, sets-up-a DisasteriField Office-within the stricken: area
~which is staffed by representatives:o
‘responsible-for providingdisaster:agssistance. :Inaddition:to the Disaster
“Field Office, FEMA.will:-set-up one:orsmore Disaster:Assistance: Centers:where
‘representatives of: federal, state,+and’ local-agencies-and. private relief.

‘QrganizatiOns can counsel'disaster: victims«and-help- them apply for disaster
~assistance. Information:about: thei ‘types-of:aid available is'broadcast by

f:thevarious federal:and:state. agencies

radio,  television, 'newspaper, - and- pamphlets. FEMA: may -also-send out-mobile

- teams” to:-assist. persons insareas: lacking access: to:a Disaster Assistance
= Center., : f

FEMA:: representatives.:also briefplocal and state. officials- regafding ‘the

“types of -assistanceavailable to’ themuand:the procedures: for obtaining disas—

ter relief funds. “After this- briefing, federal personnel. prepare Damage

-Survey Reports which document disaster.:damages, estimate repair costs, rand

recommend the scope of iwork to receive federal assistance. Federal personnel

‘also“help eligible local-and state agencies’ file: ‘applications for relief-aid,
swhich are submitted for:approval through: the state's Division of Emergency
~Management to the FEMA'Regional Director (or other:appropriate agency head).
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Due to the variety of needs facing a disaster—~stricken communlty and
the variety of disaster relief programs administered by different federal
agencies, coordination appears to be the most difficult task during the period
following a hurricane, flood, or other natural disaster.. The. creation.of the
Federal Emergency Management Agency in 1978 1mproved the coordination of fed-
eral efforts by assigning one agency lead responsibility and by bringing into
one agency several programs that were previously administered by differeut
agencies. Nonetheless, responsibility for adminlstering dlsaster relief
programs is still dispersed.

Until 1980, there was little coordination between agencies to provide
disaster assistance in such a way as to reduce the threat of future damages in
the community by influencing the quality ‘and location of reconstruction.

Since 1980, Interagency Regional Hazard Mitigation Teams have been assembled
to better coordinate federal response to the needs of a disaster-stricken
community, to avoid duplication in federal relief efforts, and to help the
community identify opportunities for mitigating future losses through land use
controls, relocation, public acquisition, floodproofing,  and other means.

Interagency Regional Hazard Mitigation Teams --—

In December 1980, the primary federal agencies  which provide construction
funds and disaster rellef aid signed an "Interagency Agreement on Non-—
structural Damage Reductlon Measures as Applied to Common Flood Disaster
Planning and Post-Flood Recovery Practices.” The agreement addresses flood
damage reduction, pre-disaster planning, and post—dlsaster recovery activ-
ities. Twelve agencies sat on a special interagency task force and signed the

agreement: the Federal fmergency Management Agency (FEMA); the Environmental

Protection Agency (EPA), the Small Business Administration (SBA), the
Tennessee Valley Authority (TVA), and the Departments of Agrlculture,
Commerce, Defense (Army), Education, Health and ‘Human Services, Housing and
Urban Development, Interior, .and Transportation. The agreement states, as a
common policy, that post-disaster relief activities should prevent future
losses and help disaster victims relocate out of high hazard areas rather than
rebuild the community to its' prior, more vulnerable state. 'The agreement also
encourages pre-disaster planning to reduce future losses, with special
attention to floodproofing actions and "non-structural” measures (such as
development guidelines and relocatlon) The: Interagency Agreement is based on
four guiding concepts. : [ : :

1. The importance of non—structural approaches to reducing damages from
flood and other hazards;

2, The value and necessity of planning ahead for actions to reduce
* future damages--both before and after disaster strikes;

3, The special opportunities offered by-the period immediately following

a disaster for reducing future damages from floods and other mnatural
disasters; and -
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4. Realization that many federal expenditures, particularly expenditures
for disaster relief, have been used simply to restore conditions that
existed before disaster struck. The recipients of these funds remain

" subject to flood hazards, aiid it is only a matter of time until
disaster strikes again and the entire process is repeated.
(FEMA, 1981, p. I-2).

13

The Interagency Agreement establishes Hazard Mitigation Teams for each of
the ten federal regions to recommend specific mitigation measures in disaster-
stricken communities. The teams consist of representatives from each agency
which s1gned the agreement. The FEMA Regional Director mobilizes the region's
team in response to a Presidential declaration of disaster or emergency; the-
team is then joined by representatives of the affected state and local govern-—
ments. As part of the community recovery effort, the team conducts an on-site
danalysis of the extent and severity of damage, identifies mitigation oppor-=
tunities, and completes a Hazard Mitigation Report within 15 days of the
Presidential declaration. The report’ recommends detailed mitigation measures
and outlines how the disaster assistance available from each agency should be
coordinated to carry them out. By isSuing a report so soon after the
disaster, federal agency représentatives have more specific guidance in
deciding how to allocate disaster relief funds and technical assistance before
long~-term recovery décisions are made. The team issues a follow-up report 90
days after the initial report to assess whether or not the agencies have
followed the prescribed mitigation program. The Hazard Mltlgation Teaun's role
is advisory; its recommendations are not bindlng. The team's Hazard Miti-
gation Report complements the long-term Hazard Mitigation Plan required by -
Section 406 of the Federal Disaster Relief Act of 1974 (P.L. 93-288).

Figure 7.7 1llustrates the relative timing of federal disaster as31stance
efforts. :

One advantage of the Interagency Régional Hazard Mitigation Team is that
it provides a good forum for comblning different disaster assistance programs
into one ‘package to address a speciflc need or mltigation opportunity in the
community. This allows innovation where a single program acting alone might

-preclude a constructive and effective ‘long-term response to a particular

hazard. TIn May 1981, after a flood in ‘Mobile; Alabama, the Interagency Team
recommended the relocation of 50 to 70 dwelllng units out of the flood plain.
To follow through on this recommendation, the Interagency Team brought
together an assistance package prov1'ing acqu131tion and relocation funds from
differéent FEMA HUD, and Corps of Enginéers programs.

The Séction 406 Hazard Mitigati‘on Plan —

Section 406 of the Federal Disaster Relief Act requires state and local
governments receiving federal disaster assistance to evaluate natural hazards
in the disaster area and to take appropriate action to mitigate them:  To
carry out Section 406, FEMA has developed Hazard Mitigation Regulations (44
CFR 205, Subpart M), these régulations outline a process for federal, state,
and local cooperation in evaluating hazards in the community and in selecting
reasonable and effective measures to nitigate the effects of future disasters.,
The process culminates in the development of a Hazard Mitigation Plan, which
the state submits to FEMA's Regional Director 180 days after the Presidential
declaration.
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The Section 406 Hazard Mitigation,Plan has three primary goals:

l. To follow-up, in detail, recommendatlons of the federal/state/local
' survey and planning teams and: the Interagency Reg1onal Hazard -
Mitigation Team,

2. To establlsh both immedlate and long-term plannlng frameworks for
1mp1ementat10n of hazard m1t1gation efforts,

3. To recommend hazard- mitlgatlon alternatives for local, state and
federal agencies. :
(FEMA, 1981, pe C-6).

In meeting these goals, FEMA relies on the Federal-State Disaster Assistance
Agreement, a joint federal/state/local survey team,'and a joint federal/state/
local plannlng team,

Under the Section 406 regulatlons, FFMA's Reglonal Director must include
hazard mitigation in the Federal-State Disaster Assistance Agreement as a
condition to state and loecal governments receiving relief funds.. The state
typically agrees (1) to evaluate natural hazards in the disaster area (or have
the local governments applying for aid do so), (2) to follow up with appli-
cants to ensure that they take appropriate actions to mitigate the hazards,
(3) to review and update portions of emergency plans dealing with mitigation,
and (4) to prepare and submit a Hazard Mitlgatlon Plan for: the dlsaster area.

The  joint federal/state/local survey team ‘is composed of federal, state,
and local Hazard Mitigation Coordinators which are appointed by the FEMA
Regional Director, the Governor's Authorized Representative, and the local
government applying for aid. The survey team uses information from site
visits, Damage Survey Reports, and the Interagency Hazard Mitigation Report to
identify significant hazards and their impacts and to evaluate and recommend
specific hazard mitigation measures. The survey team submits its recom—
mendations to the FEMA Reégional Dlrector and ‘the Governor s Authorlzed '
Representative. :

The joint federal/state/local planning’ team is set up in the same manner
as the survey team, often with the same persons sitting on both. The planning
team evaluates state and local hazard mitlgatron plans and programs to see if
they are effective at avoiding future disasters. ~Based on this evaluatlon,
and the survey team's findings, the planning team prepares the Section 406
Hazard Mitigation Plan, which the Governor's Authorized Representatlve submits
to the FEMA Regional Director. The Reglonal Director ‘can then require the
local or state government to update or develop approprlate hazard mitlvatlon
measures., : ,

Under the Section 406 regulations, FEMA can approve or prescribe various
hazard mitigation measures as a condition for issuing federal disaster aid.
These measures inc¢lude land use regulations,‘construction standards, and other
methods of avoiding the hazard. Land use regulatlons may ‘include requiring
facilities to locate outside of high hazard areas as well as other steps to
protect individual facilities and to discourage development in high hazard
areas. Construction standards will include those of the National Flood Insur-
ance Program as well as state and local standards which the joint survey and
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planning teams might recommend. The‘FEMA Regional Director can deny funding
for the repair or reconstruction of a building in a high hazard area where the

structure would be subject to repeated damage or where a practical alternative
location exists outside the’hlgh hazard area.

Executive Order 11988 — Floodplain Mgnegement _ _ ' :

President Carter issued Executive.Order 11988 — "Floodplain Manage-
ment” =— in 1977 as an initiative for coordinating federal policies to protect
lives and property and to preserve and restore the natural values of flood-
prone lands. The order directs federal agencies to lead the nation by
demonstrating a comprehensive -approach to.floodplain management and to prepare
administrative procedures that achieve the order's goals. The order's primary
objective is:

~ to avoid to the extent possible the long- and short-term adverse:
impacts associated with theé eccupancy and modification of flood-
plains and to avoid direct and indirect support of floodplain ‘
development wherever there is a practicable alternative (U.S. Water
Resources Council, 1978, p. 2).

The order is broad~ranging; it'epplies to all actions conducted,
supported, and permitted by the federal government., For each action, the
responsible federal agency must: - ‘

l. determine if the action;ie,in or affects the base floodplain
+ - (at a minimum, the area subject to inundation by the one-percent
or 100-year flood); »

2, avoid the base floodplaln unless it is the only practicable.
alternatlve, , .

3. if the base floodplain .cannot be avoided, adjust the action to
minimize hazards to life and property and to minimize impacts on
the natural environment; and

‘4,  notify the publlc about possible federal actions in the base
floodplain.

The order also requires federal agencies to amend or issue regulatlons and
procedures to carry out these four directives.,

_ As part of its long-term effort to establish a unified national progranm
for floodplain management, the U.S. Water Resources Council issued Floodplain
Management Guidelines for Implementing E.0. 11988 in 1978. The guidelines

are designed to assist federal agencies in the preparation and implementation
of procedures to carry out the order. The guidelines are intended to create a
consistent federa1‘policy;discouraging‘floodplain development even though it

does not in all cases prohibit federal or federally-assisted floodplain devel-

‘opment., Like the National Flood Insurance Program's minimum development

regulations the guidelines seek to break the cycle of flooding-disaster
relief-flooding-disaster relief by which development continues in flood-prone
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areas only to ‘be bailed out by federal assistance when damages occur. By. .
minimizing federal involvement 'in floodplain development, E.O. 11988 and its
guldelines seek to reduce the risk of flood damages.

The guidelines set up an eight-step dec151on—making process that federal
agencies can use to comply with the order. The process and its individual
steps can be adapted to meet the particular needs of an individual agency or
in response to a particular problem. The eight steps of the process are as
follows. : :

1, determine if a proposed action is located in the base
' floodplain, :

2. early;public review of the proposed,action;

3. didentify and evaluate practicable alternatives to 1ocating in'
the base floodplain,

4, identify impacts of the proposed action; .

5. minimize the: impacts, or restore and preserve the base
floodplain; ‘

6. 'reevaluate alternatives,
7. . issue findingsrand public explanation of the decision,'andﬁy
‘8.,‘implement the actlon.

“The steps follow the pattern 1llustrated in Flgure 4 2. The de01s1on~mak1ng S
process is also designed to satisfy the requirements of Executive Order - '
11990 == "Protection of Wetlands" -— which calls for federal actions to have
minimal impacts on the nation's wetlands, most of which fall in riverine ~ '
and. coastal floodplalns. ‘However, the only action E.0. 11990 covers is new
construction. e - ’ ‘

The impact of E.O. 11988 and the Water Resources Council's floodplain
management guidelines on federal agency procedures has been, understandably,v
quite broad. - The. order and guidelines apply ‘to all federal -actions to:

1. acquire, manage,‘or«dispose of'federal lands and fac1lit1es;

2. undertake, finance, or as .construction and improvements;

. and

-

; . - . . - . R

3. conduct activities and. programs affecting land use, 1ncluding
- planning, regulating, and licens1ng (U.s. Water Resources
“.Council, ‘1978, p. 2). : =

Responsibility for applying the guidelines rests nith'individual federal
agencies which have adopted procedures to guide their . own actions as they
occur in or‘affect the nation s floodplains.
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"*For’ critical actiomns,: substitute -

’Figure=4;2:““Déciéioﬁ*ﬁakingzProCéés?forvE;0.311988

e s "
. IMPACTS IN THE" BASE*
'-FLUDDPLAIN -

sj”INDIRECTLY SUPPORT
FLOODPLAIN- DEVELOPMENT

500-Year"”: for "“base."” %A "eritical action”
is one for which éven'a*slight chanceof flooding is’ too-great. Critical
facilities include’ hospltals, ‘powe ants,® storage for” essential'or irre-

placeable records,“and" fac111t1e9Vcontalning vblatile, toxic,’ flammable, “or
‘Water—reactlve ‘materials.

Source: ‘U.S. Water Resources Council,! 1978, p."20.

:The! procedures-adopted by ‘the Féderal Emergency Management ‘Agency ‘to

“carry out E.0. 11988 should“help illastrate ‘how" the order influences’agency
~actions:and should provide ‘some insight ‘ihto“how"'the ‘order influences hazard
~mitigation and post=disaster reconstruction. :
* tions’ for implementing E.0. 11988 on September ‘9, 1980 (45 FiR. 59520+59537);

“FEMA ' issued’ its" final regula-

these ‘are tailoreéd to FEMA's .actions*and*are ‘mote detailed ‘than' the Water

“Resources Councii*ngUidelines. *Theyﬁdéélﬁmhinlyﬂwith?FEMAJSfdisaster*aSSiét—
-ance-program, though‘some provisions tover:theNational Flood: Insurance

Program and: place ‘restrictions-on’ the‘aVéilébility”of"flobd'lnsuranCe.”Not

all'FEMA actions-are‘stbject to the- regulatlons, ‘only those ‘which ‘affect
“floodplains or: present a hazard by 1ocating in the*floodplain.

“In accordance with'the ters- of ‘E.0." 11988, FEMA ‘has exempted céertain

‘actions from the regulations, such as emergency work essential ‘to save' lives

and to protect property and public health and safety. ~FEMA has also exempted
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‘a category of minor actions offering no potential for floodplain management
such as assistance of up to $3,750 for home repairs and assistance of up to
$5,000 for repairs to public facilities. (The exemption for repairs to a
public facility does not apply if the facility is located in a coastal high
hazard area -— i.e., a V—zone —= or constltutes new construction or a
substantial improvements ) ‘

FEMA's regulations essentially follow the Water Resources Council's
eight-step decision-making process. . In determining if the proposed-action is
in the base floodplain (Step 1), FEMA relies on the flood insurance rate maps
(FIRMs) and flood hazard boundary maps (FHBMs) prepared by the Federal Insur-
ance Administration to provide information on floodplain boundaries, base
flood elevations, and the locations of floodways and coastal high hazard
areas. . The more costly the action or the greater ‘the damage potential it
creates, the more information FEMA requires to make its decision.

In providing early public notice of a proposed action (Step 2), FEMA
bases its decision regarding the type and timing of public notice on the scale
of the action, its anticipated impacts, the degree of public need for the
action, the number of affected agencies and individuals, and the potential for
controversy. Larger actions and ones with broader impacts require something
more than a legal notice in the local newspaper, and may even involve a public
hearing and direct notice to affected individuals.

In determining whether the base floodplain is the only practicable
location (Step 3), FEMA considers alternative sites outside the floodplain,
alternative actions with less impact on the floodplain, and the "no action”
alternative. If an alternative site or action appears practicable, FEMA will
conduct -a more thorough. evaluation of the proposed action 'and alternatives.

If this preliminary determination selects an action in the floodplain, FEMA
gathers ‘additional information (Steps 4 and 5) to determine if the proposed
action-is the only practicable alternative. “"Practicable” is a somewhat loose
term, which includes an evaluation of existing natural constraints, social and
economic concerns, and legal restrictions; the need to locate in the
floodplain must clearly outweigh’ the need to minimize flood hazards and
impacts on the natural environment. - :

In identifying the impacts of the oroposed action (Step 4), FEMA collects
more information for larger project and for projects with a greater potential
for flood damages or impacts on the natural environment. The amount ‘and
detail of information collected will depend on what informationm is necessary
to avoid development in the floodplain or to minimize its impacts. The types
of impacts identified include those on lives, property, public health and
safety, and the natural environment; this may dinclude collecting more informa-
tion on flood depth, water velocities, flooding duration, warning times, and
evacuation routes. FEMA must also look at the impacts that the proposed
action could have on other properties in the floodplain, such as increasing
flood heights, stimulating erosion, and causing debris problems.

In modifying the proposed action to minimize hazards and adverse impacts
in the floodplain and to restore or preserve the floodplain's natural values
(Step 5), FEMA balances the need to locate in the floodplain against several
"minimization factors." These factors include reducing, to the extent fea-
sible, (1) the risk of harm to lives -and property from the 100-year flood,
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(2) potential adverse impacts the action may have on others, and (3) potential
adverse impacts on the floodplain s natural values. In addition to the
general requirement to reduce the above impacts, FEMA must meet specific self=
imposed requirements governing development in flood hazard areas. (such as the

FIA's elevation and floodproofing re uirements and regulations for development
in V-zones). : ’

In reevaluating the alternativ" (Step 6), FEMA must determine whether
the proposed action is 'still pract ble in the floodplain location in light
of its evaluation of alternative sites and actions and its assessment of the
proposed action's impacts. If hazards and other impacts cannot be minimized
within the floodplain, the practicability of the proposed action is highly
questionable. In determining that the proposed action is the best alterna-

- tive, FEMA must again demonstrate that the benefits of locating in the

floodplaln clearly outweigh the hazards and impacts it creates. The hazards
and impacts may be reduced by incorporating into the proposed action the
"minimization" techniques identified in Step 5:

If FEMA decides to carry out an- action in or affecting the floodplain, it
must notify the public of its final decision (Step 7). This notice must
include an explanatlon of the factors ‘that were considered in making the
decision. In carrying out the action (Step 8), FEMA nust review its progress

to ensure that it meets its goals and incorporates appropriate features to
minimize hazards and impacts. :

As with FEMA other federal agencies must follow similar procedures to’
comply with E. 0. 11988 in undertakin actlvitles in. floodplains. These
procedures apply both to new constructlon and to reconstruction following a
hurricane, flood, or similar dlsas @r; The procedures adopted pursuant to

" E.O0, 11988 have 1mposed a new set of requirements for new, development and

reconstructron to follow and, poss‘ created some delays in permitting
such. However, the procedures have also made the actions of- federal agencies
nore congistent by providing a common set. of standards and guidelines for all
to follow. They also prov1de a me of ensuring that the. risk of flood
damages is m1n1m1zed to the extent'paw“ible for any activ1t1es undertaken or
as31sted by the federal government, :

{

Barrier Islands Legislation

Recogn1z1ng the signlflcant subsidles that the federal government
provides to development on barrier islands, while at the same. time trying, to
mltigate coastal hazards and promote the protection of fragile coastal ecosys—

~ tems, a movement has ‘risen in Congress since 1980 to limit federal involvement

in barrier island development. The philosophy guiding this movement is that
the federal government should decrease its subsidization of barrier island:
development (through the National. Flood Insurance Program, federal dlsaster
assistance programs, construction aid programs, etc.) and transfer the
financlal risks associated with building on barrier 1slands -—.a rather
hazardous environment =— to the private sector. This is an attempt to break
. the recurring cycle of federal subsidies for barrier island development
‘followed by federal sub31d1es for post—disaster repairs and reconstruction.
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While it recognizes that the federal government should not determine what
private owners can do with their property, it also recognizes that the -
nation's taxpayers should not be subsidizing the recurring costs and high
risks of private investment on coastal barriers (U.S. Department of the
Interior, 1982, p. 15). Since the North Carolina coastline is predominated by
barrier islands, recent Congressional actions regarding barrier islands can
have a definite impact on how well new development and post—disaster recon-
struction in North Carolina are protected against hurricane damages.‘

In April of 1981, two bills (H.R.3252 and S. 1018) were introduced in
Congress that would prohibit nearly all federal expenditures and financial
assistance on undeveloped coastal barriers. These two bills, proposed as the

"Coastal Barrier Resources Act,” attempt to reconcile federal development
programs with federal environmental protection and hazard reduction programs
to provide a consistent federal policy regarding undeveloped coastal
barriers.

As an outgrowth of this movement, Congress has enacted a prohibition on
‘federal flood insurance coverage for coastal barriers, or portions thereof,
that have been designated as "undeveloped" by the Department of the Interior.
When the Omnibus Budget Reconciliation Act. of 1981 was signed into law, it
included a section prohibiting, as of October 1, 1983, the issuance of new
federal flood insuraunce policies for any new construction or substantial
improvements on undeveloped coastal barriers. Section 341(d) of the Act
assigned to the Secretary of the Interior the responsibility of designating
those areas to which the restriction applies.

In designating those coastal barriers along the Atlantlc and Gulf coasts
that are "undeveloped;™ the Secretary of the Interior assembled a Coastal
Barrier Task Force consisting of representatives from the U.S. Geological
Survey, the National Park Service, the U.S. Fish and Wildlife Service, and the

Federal Emergency Management Agency. - The Omnlbus,Budget‘Reconciliation Act ‘of

1981 defined "coastal barrier” as a depositional geological feature (barrier
island, barrier spit, bay barrier, or tombolo) which (1) consists of unconsol-
idated sedimentary materials, (2) is subject to wave, tidal, and wind action,
and (3) protects landward aquatic habitats from direct wave attacks. The
statute defined "undeveloped" areas as those coastal barriers, or portions
thereof, containing few man-made structures and where human structures and
activities do not 31gnificantly impede geomorphic and ecological processes.
The Department of the Interior: refined this ‘definition to cover areas that
(1) are not part of a phased development project, (2) have a density of less
than one structure per five acres of fastland, and (3) . lack a full complement
of development infrastructure (vehicle access to each lot and a water supply,
sewer disposal system, and electrical service reasonably available to

each lot) :

Using these definitions of “undeveloped coastal barriers," the Department
of the Interior des1gnated 188 coastal barriers and portions of coastal
barriers from Texas to Maine (covering somg//750 miles of ocean beach) as
"undeveloped” and, therefore, ineligible for new federal flood insurance
policies after October 1, 1983. The designations were based on the level of
development on the ground in each area as of March 15, 1982. Ten of these
‘areas are in North Carolina and cover about 56 miles of ocean beach. They are
located at Currituck Banks, the Duck Research Center, Bodie Island (Nags
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Head), Hatteras Island. (Buxton), Shackleford Banks, the Onslow Beach Complex,
Topsail Island (West Onslow Beach), the Lea Island Complex, Wrightsville.
Beach, and Masonbore Island. p

While the restriction on.flood insurance does not prohibit development in..
these areas, it is likely to have some impact on the level and quality of -
development in them. This new. policy transfers the risk of paying for flood
damages in the designated areas from:the federal government back to the.
private sector. The policy will affect the level of development in. these
areas only to the extent that land development depends on the availab1lity of
flood insurance. If the private sector is willing to assume the risk, then
development - in the designated "undeveloped coastal barriers™ will continue .
(subject to local and state policies). '

If Congress adopts the more comprehensive Coastal Barrier Resources Act,
private development on.undeveloped coastal barriers is more likely to falter.
The Coastal Barriers Resources Act would designate undeveloped areas similar
to, 1f not identical to, those designated under the Omnibus Budget Recon-
ciliation Act. It would restrict not only flood insurance, but other forms of
federal assistance as well. If federal construction projects, development
grants and loans, and disaster assistance were denied in the designated areas,
then private development would' be much-. less likely to occur there. Again, the
Coastal Barrier Resources Act would not prohlbit private development; it would
simply remove any federal subsidies. . Stricter controls over the location and
quality of development would remain primarily the. responsibility of local
Zovernment,

Coastal Zone Management AptnConsisteney:Requirements

The Coastal Zone Management Act. ‘of 1972 (CZMA), as. amended, includes a
set of requirements for federal: actions- to. be consistent with federally- .

- approved state coastal management programs, These: requirements are designed

to coordinate federal and state policies and decision-making concerning
activities in the state's designated coastal area. Since North Carolina's
coastal management program was approved by the federal government in 1978, the
CZMA's consistency requirements. give:the state and local governments con--
siderable leverage over federal activities in North Carolina's coastal area.

Section 307 of the Coastal Zone Management Act defines four categories of

federal activities which must comply with the state's coastal management

program: .
1. direct federal. activities, such as construction and acquisition
projects;

2. federal licensing and permitting of public and private activi-'
ties (excluding those on ‘the outer continental shelf), such as
Section 404 dredge and fill permits and NPDES permits to
discharge water pollutants;
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3. federal licensing‘and,permitting of "activities on the outer
continental shelf which would significantly affect the lands
and waters of the state's coastal zone;

4.-:federal assistance to state and local governments.

While direct federal activities must’ comply with the state's coastal manage-
ment program to the maximum extent. practicable, the other three categories
require a full certification of comsistency. The procedures for certifying
consistency vary slightly from one category to the next, but they all center
on North Carolina's Department of Natural Resources and Community Development
(NRCD) reviewing proposed actions and determining if they comply with the
state's coastal management program.

For example, notice of proposed direct federal activities must be -
provided by the’ federal agency to NRCD 90 days before final federal approval
of the action; NRCD then has 90 days to review the project for consistency and
initiate any modifications should it deem the project inconsistent. Final
approval rests. with the federal agency (Office of Coastal Zone Management,
1978, pp. 235-236). An applicant for a federal license or permit must
supply the federal agency with a state-issued "certificatipn of consistency”;
the applicant must apply. for certification to the N.C. Office of Coastal
Management. A consistency determination will not be issued until the appli-
cant has obtained all state permits required for the project; in those cases
requiring a CAMA major development permit, issuance of the permlt constitutes
a consistency determination. In all other cases, a separate "certification of
consistency” must be obtained from the Office of Coastal Management (Office of
Coastal Zone Management, 1978, pp. 233-235). Applications for federal
assistance to state and local agencies are routinely forwarded to the Office
of Coastal Management by the state's A-95 clearlnghouse. Within the time
frame allowed for A-95 proposals, the Office of Coastal Management notifies
the state clearinghouse whether or mnot the prOJect is ‘consistent with the
state's coastal management program; this is followed by a 90-day review period
(Office of Coastal Zone Management 1978, pp. 236-239).

The con51stency requirements do not apply to activities on federally-
owned lands (such as national seashores and military bases) unless these
~activities have impacts beyond federal boundarles., In exchange for federal
consistency with the state's coastal management program, the state is respon-
sible for considering larger national interests in reviewing activities for
consistency and 'in managing coastal resources. Such national interests
include defense and environmental protection. Where national interests
conflict with each other (as 1is often the case) and with state coastal poli-
cies, the state and federal governments must reach a compromise in allowing a
particular activity to OCCUT .

In judging the‘consiStencY‘of federal activities, NRCD compares them to
the following state coastal management policles:

1. present and future statements of policy contained in the CAMA

gulidelines (North Carolina Administrative Code, Title 15,
Chapter 7);

4-38 -

W I BN e NS B BN B EE




2. policies of relevant state agencies, in.addition to the Office

- of Coastal Management, which are .considered part of the: state's
coastal management program (such. as:‘the Division of Environmen-—
tal Management's pollution control regulations and the Division
of Marine Fisheries'-regulations); '

-

3. ;CAMA's»policies,andw&ﬁandardSrforideVelopmentVinvAECs;;and‘

4, - local land use plans-adopted pursuant to CAMA and. approved by
~the Coastal Resources Commission. :

'Thislgives*local-gavernments”directminfluencenover*federalsactivities>in
-coastal communities. :The localiland:use plan, as a formal statement of local
‘goals and policies and: the-desired pattern of .local'development, is binding:.on
both federal and state decisions“that;involve,"critical.uses"-and:public
investment expenditures. With "critical uses" (i.e., those identified as
'being of state interest); managenentidecisions are made in accordance with the
local land use plan unless this: conflicts .with state coastal policy. ~Where:a
conflict arises, state policy prevails. :The:same holds: true for federal
public investment,exﬁenditurgsm(Offiﬁefof‘Coastal?ZonenManagement,‘1978,
. pp. 231-232). » :

-Following the»consistency;requirements»set~upnby:thewCoastal“ZoneTManage—

- ment. Act and’the-reviewyproceduresmestablishedﬂbyWNRCD,vtheilocal‘1andwuse
plan can have significantainfluencenoygr?federalwactivities»in:theucommunity.
Local governments. should: bear this:insmind. while:developing:and adopting
-policies for hurricane hazard-mitigation and;post-disaster reconstruction.
These.policies,shouldgbehincorporatéd*inEOgtheilocalLlanduusevplanQSincewany
policies which appeariinﬁtheyplanmmuSt&bevadheredrtdabycféderaléandcstate
agencies (unless there:is an-overriding national interest involved-or-a
conflict. with. state: policy). By-hayi: -hazard.mitigation:and reconstruction
~policies:in the local landiuse:plan,;the community:can'influence federal
developmentaand~acquisition»prpjetts;afederal:1icensing»andﬁpermitting»deci-
-8lons, .and the nature of federal-assistance to state-and:local: agencies,
‘These' federal activities. can all-affect: the community's:safety from
- storm damages. : v
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LOCAL PROGRAMS TO MANAGE DEVELOPMENT
IN HAZARD AREAS ‘

Whenever development presents a hazard to the public, creates conflicts
between adjacent land uses, or overburdens the community's capacity to absorb
it, then the local government has 4 duty to regulate development to reduce or
eliminate these problems. In addition to this protective function, the local
government can promote socially desirable uses of land to improve the economic
well-being or quality of ‘1life of the community. A community s goals, or
visions of its future, determine the tone of local government's policies and
actions regarding development. Each community will have different problems
and needs arising from the pattern and character of development within each
community. People within each community will have different perceptions of
how great particular problems are or whether problems exist at all.

Coastal communities may have several objectives related to managing
development to reduce the risk of storm damages. In directly regulating the
location, type, elevation, and -design of structures, the local government may
want: :

l. to prevent destruction by wind, flooding, waves, and erosion
+that threaten the health, safety, and economic well—-being of

community residents;

- 2. to prevent water-bormne or wind—~borne debris from damaglng adJa-
' cent properties; '

3.. to minimize the public expense required for seawalls, groins,
“flood relief and so forth

4, to allocate lands to their most appropriate uses; -and

5. to prevent the victimization .of ‘unwary purchasers of flood—prone
lots or .structures.

In regulating the removal of sand and shoreline vegetation, and the construc-
tion of groins, seawalls, and bulkheads, to protect the community's natural
defenses against storm damage, the local government may want:

1, to prevent. accelerated beach erosion,

2. to“protect dunes and other natural protective barriers;

3. to protect natural sources of sand supply which nourish beaches
.and prevent beach erosion; and

4, to prevent modifications to natural wave and current patterns
which will increase damage by erosion, waves, or flooding
(U.S. Water Resources Council, 1972, Vol. 2, pp. 130-131).
Local public policy regarding coastal storm hazards provides the ration-—

ale underlying the development management tools chosen by the community to
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‘risk to protect against.’” Regulation"”
low-probability events'(such’ as’ thi

- munity. can reasonably'expect:to: face.’
‘future losses must balance public: needs and ‘the desired’ level of: protection
-against the costs of ‘such protection® and the willlngness of individuals® to:

i‘acceptability oflocal” deVelopmen
“'meet a-number of minimum‘legal’ reqi

reduce the risk of storm damages.. Public pollcy ‘includes the goals,: obJec-
tives, and policy statements adopted: by ‘the community to manage development.

" The general goal of reducing the risk' of storm damages will be shared by:most
,residents of the community; -however,:conflicts arise when this goal is refined
~and translated into specific policies ‘which guide ‘local government ‘actions: and

place requirements:on new development and post—disaster reconstruction.

Some of this conflict will’ arige over the extent to which’ government

should protect the individual from ‘his  own actions: ' If a property owner' wants
" ~to build a house where it will probably be:washed away in a major storm, why
“shouldn't he be able to build there" ‘and ‘face 'the ‘consequences? This  is a

valid point, but it fails to*considetr’the’threat- the individual's actions may
present to the rest of the community. For example, during a hurricane, debris

“from a poorly-built or poorly-sited:-house’may: float or: blow onto neighbotring
' properties and cause’ damage’ to ‘oth '
‘frontal dune to build a home’ or business removes mot only his own first line

buildings.' A person ‘who removes a

of: defense against: flooding, waves;vand erosion, 'but also:that of surrounding

- property owners. These are valid concerns of ‘the comnmunity  which justify -

local government action to ‘control*the'location and quality of development.

~As the basis for ‘local government" actions;, the stated goals,‘obJectlves, and

policies of the community  must show how development - regulations ‘serve -the
public. purpose and not ' justs protect: an“‘individual ‘from his ‘own actions.

- Conflict may also arise ‘in- determlning what" is -an appropriate’ level of
hich® require 'safeguards: against very
O-year: flood)" may: be ‘judged unreason-
able,. since the ‘low probability of'; iguch a level: of: damages occurring may- not
justify the costs’ requited’ to prevent them.'' The costs’ of various measures to
reduce hurricane damages must be’welghed: against the level of damages ‘the’ com~
" Any"local: government: ‘effort to mitigate

=)

assume risks.

"‘While the above ‘concerns’ dealﬁprimarily with the*political and’ economic
nagement efforts, “these efforts must ‘also
ements, Local- development regulations

+"must: be adopted. according to’ the gu ,e1ines ‘established. by state’ enabling
V“legislation.‘ ‘They must’ also* serve:valid: policerpower” objectives: and: teason—
~ably aid in meeting these: obJectives.. The*regulations must not discriminate.
" 'between 51m11ar1y situated individuals”oriamount to a "taking" of: private .
" property w1thout Just compensation.

" Development: management tools: play 4 'useful and essential ‘role in" reducing

“'the risk of storm’ damages in a coastal ‘community. Local government officials
“and administrators:are’ familiar with the basic tools of development manage-
- ment’ such' as: zoning, subdivision regulations, construction standards,
“‘environmental permit‘requirements; and- public works policies. These measures
" “typically zovern new construction and reconstruction within the community and
~ecanbe used to reduce ‘the potential for storm ‘damages.

“ Reducing the risk‘ofjstorm damages canfbe-agvaluable part of a broader,

~comprehensive development management: program which regulates or'influences
~‘many - aspects of the community's' physical development' to achieve a variety of

1,
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community goals, Such a comprehensive approach is preferable because it can
avold duplicative or piecemeal regulations, ‘address ‘and balance the full range

- . of needs in the community, and allow.some development controls to resolve more

than one problem at the same- time. .

The following discu831on presents the different tools that local govern—
ment can use to manage development and post-disaster recomstruction to reduce
the risk of storm damages. ' The description of each tool presents the tool's
" general purpose, its applicability to hurricane hazard reduction, the legal,
political,’ and economic issues’ surrounding the tool, and its relationship to
current state and federal programs.

Zoning Regulations

Zoning is probably the most common device employed by local government to
manage development. ' The general purpose of zoning is to avoid undesirable
side effects of development by segregating incompatible uses and by maintain-
ing adequate 'standards for individual uses to comply with the community's
development goals. Zoning is used to control the use of land and structures
on it, with more detailed standards concerning the area of a lot which may be
developed (setbacks and separation of structures), the density of development
(minimum lot sizes, etc.), and. the height and bulk of buildings and other
structures,

In North Carolina, authority to zone has been given to municipalities
under N.C.G,S. 160A-381 and to counties under N.C.G.S. 153A-340. The zoning
power is administered by the elected legislative body of the locality,
although certain aspects may be delegated. The permissible purposes for
zoning‘are set out in the statute as‘lessening congestion in the streets;
securing safety from fire, panic, ‘and other dangers; promoting health and
general welfare; providing adequate light and air; preventing overcrowding of
land; avoiding undue concentrations of population; and facilitating adequate
provision of transportation, water, sewerage, schools, parks, and other public
services., Any zoning technique applied by the local government which is found
not to serve these purposes is considered illegal, because the locallty may
not ‘exceed the authority granted to it by the state. ,

Reduc1ng the risk of hurricane damages is a valid obJectlve for zoning in
North Carolina; witness the number of communities along the coast that have
minimum elevation and beachfront setback requirements as part of their zoning
ordinances  and floodplain management regulations.

The main elements of a zoning ordinance are.

1, the identification of different zoning distrlcts,

2. a list of uses, permitted by right or condltionally in each
- district; ;

3.; special requirements,governing bnilding placement, height, and
other factors; S
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4, procedures for granti#gvpermits and variances; and

5. standards and procedures governing non=conforming uses and
structures.

There is rdom in each of‘these‘elements,to.address hurricane hazards.

The: delineation of hazard areas:is: an important first. step in using -
zoning to reduce the risk of hurricane damages. CAMA AEC's, National Flood
Insurance Program V-zones and A—-zones; and other hazard areas can be used as.
districts in and of themselves or can be used as overlays to more traditional.
zoning districts, which separate diﬁferent uses (residential, commercial,
etcs) rather than different levels of hazard.

In determinlng which uses are permltted to locate in hlgh hazard areas,.
the local government can restrict ‘high-density uses which would be susceptible
to greater levels of damage than low—density uses.. 1t could also restrict
uses in high hazard areas to those which most sericusly depend on locating in
that area. For example, while .the oceanfront faces the greatest risk of hur-
‘ricane damages, it is the only logical location for a fishing pier. The level
of restriction placed on the location of different uSes: is primarily a choice
local government must make based on the goals of the community (within the
confines of state and federal programs.goveruning high hazard areas).

For those uses. permitted in diffétent hazard areas, the local government
may adopt special requirements governing. construction which reasonably protect
against the hazards present in each area. = For example, elevation requirements
and beachfront setbacks can keep buildings above expected flood levels. and out
of reach from erosion as well as.protéct sand dunes and.other natural safe—
guards. Elevation requirements and.beachfront or dune setbacks are. the two
most common hurricane hazard mitigation ‘tools that appear in local zoning
regulations. In using either one, the  local government needs accurate
information on the flood levels and amount of erosion that are likely to: occur
during a major storm.

 Coastal communities that are enrolled in the Regular Phase of the
Natlonal Flood Insurance Program have usually adopted as the minimum elevation
the lOO—year storm: surge levels identified on their flood insurance rate maps.
Those maps developed before 1982 fail: to.-account for the height of waves that
appear atop the surge.and can increase surge elevations by up to 50 or 100
percent. To overcome this problem, many communities throughout the country
have adopted minimum elevations  that exceed the basic 100-year storm sutrge:
level and offset expected wave heights. Southampton, New York, has a zoning
ordinance that requires: new structures: to: be elevated to 15 feet, even though
the 100-year surge elevation is about 12 feet.(Kusler, 1982, p. 46). East
Providence, Rhode Island, requires structures-along the beach to be elevated

.to 15 feet, even though the 100~year surge elevation is about ten feet.

Wrightsville Beach, North Carolina, requires buildings to be elevated at least
one foot above the 100-year flood elevation.

Beachfroat or dune setbacks are designed to plece structures out of reach .
from storm-induced erosion, out of reach from breaking waves, and/or behind
protective dunes., The setbacks established by the N.C. Coastal Resources
Commission for ocean erodible AECs, inlet hazard AECs, and estuarine shoreline .
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AECs help achieve these purposes. A community along the coast can, of. course,
adopt even more restrictive setbacks if it feels they are necessary to protect
the community from damages.. Such setbacks are widely used in coastal communi-—
ties throughout the country. A setback can be used not only to .prohibit
development but also to delineate an area within which only certain uses are
permitted or certain standards apply owing to the severity of risk present.

The treatment of non-conforming uses and structures in local zoning regu-
lations is especially relevant in dealing with post—hurricane reconstruction.
Theoretically, the goal of identifying non—conforming situations 1is to have
them eventually conform to existing regulations as they are expanded or
repaired following significant damages. If not properly handled,  non-
conforming uses and structures can present an: obstacle to reduc1ng the risk of
hurricane damages. If non-conformities remain unprotected, they will remain
subject to repeated damage and may exert ‘pressure for public. expenditures to
continue in high hazard areas. ' Of course, a local government may. choose mnot
to apply any requirements that non-conforming uses and structures eventually
conform to development regulations. However, this could leave much of the
community vulnerable to repeated damage. Local zoning regulations usually
include some provisions with which non-conforming situations must comply. A
local government basically has three options for having non—-conforming uses
and structures eventually meet the community's development standards:

"1, " requiring existing uses to conform when they are re-established
after being destroyed or abandoned;

"2, requiring exlsting uses to conform when repairs, alterations,
 or extensions exceed some percentage of the structure's value;

3. requiring eXisting uses to be elevated floodproofed, or
eliminated within some period of time whether or not they are
~damaged or expanded.

For various political and legal reasons, most communities opt for one or both
of the first two approaches. These approaches are not without their
problems. :

First, the community must decide on what level of damage must occur for
the use or structure to be brought into conformity with existing development
standards. This is usually stated as some percentage of structural or market
value. Such a figure should be low enough that it will reasonably require
most, if mot all, non-conforming situations to eventually be corrected. It
must ‘also. be high enough to avoid what many people in the community might con-
sider an unreasonable or costly restriction on minor repairs and additioms.

The second problem involves‘interpretation‘and enforcement‘on the part of
local inspectors.  In order 'to: determine if repairs to a non—-conforming struc-—
ture exceed the minimum value which would require the structure to conform,
local officials must be able to accurately assess the base market or struc—
‘tural value as well as the value of any repairs. Such a task may prove
overwhelming if a hurricane strikes the community and causes widespread
damage, which local property owners will want to repair as quickly as
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possible.. Communities need to explore ways to expedite this process while’
still requiring non—conforming uses and structures to meet current development
standards. ‘

Using local zoning regulations to reduce the risk of hurricane damages
‘can be quite effective if appropriate development standards are enacted and
enforced, Many communities in North Carolina have enacted special "floodplain'
management regulations” to address flooding problems and to qualify for the
National Flood Insurance Program. - These regulations typically identify sepa-
rate flood hazard zones, permitted uses, elevation, floodproofing, setback’
requirements, and requirements for non—conformities. The regulations tend to
supplenment existing zoning regulations; for example, the community may adopt
A-zones and V-zones as overlays .to the local zoning map. The development
standards are similar to those which appear in the local zoning ordinance,
but more directly address the flood hazard. There is no reason that different
hazard zones and.related development :standards could not appear in the zoning
ordinance itself. Similarly, local governments administer the Coastal
Resources Commissions's development standards for minor projects in designated
AECs. The AECs essentially represent another set of "districts” overlain .
on the local zoning map, and the CRC standards supplement local zoning
regulations.

Subdivision and Planned Unit Develqpmegt_(EUD) Regulations

Local subdivision regulations can be used to reduce the risk of flood
and erosion damages and to protect buyers of hazardous building sites. Sub-
division regulations are most effective at reducing flood and erosion losses
if they are used in combination with zoning, construction codes, and other:
regulations to ensure that lands subject to flooding and other hazards are
identified and developed in ways that ‘adjust land uses and building con-
struction. to ameliorate the hazard.v

Subdivision regulatiOnsvcontrol,the.conVersipn of raw land into‘building
sites. They can establish effective requirements and standards for public
improvements (such as streets, drainage systems, and water lines). They can
require the subdivider to dedicate some portion of land for public purposes
(such as parks and schools) They can. also regulate development to reduce.
burdens on existing public facilities, to prevent environmental degradation,
and to mitigate natural hazards.

‘Cities in North Carolina have authority to regulate subdivision pursuant
to, NeC.G.S. 160A~371. The regulations are developed and administered by the
local city council or a designated planning agency. County subdivision regu-
lations are enabled by N.C+G.S. 153A-330 and may be exercised by the Board of
County Commissioners or their appointed agency. A subdiv1sion is defined as
"all divisions of a tract or parcel of land inte two or more lots, building
sites, or other divisions for the purpose of sale or building development
(whether immediate or future) and shall include all divisions of land involv-
ing the dedication of a new street or a change  in existing streets"” (N.C.G.S.

:160A—376)
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Subdivision regulations can be used to reduce. the risk of flood damages
by several means:

1. prohibiting‘the subdivision of highvhazard lands unless specific
steps .are taken to overcome the hazard; o

2. requiring the demarcatiOn of hazard areas on subdivision plats;

3. ‘requiring that hazard information appear in the deeds for
building sites; :

4, reQuiring that - each lot‘be filled or otherwise protected to
provide a building site,elevatediabove»eXpected flood‘levels;

5. requiring that streets, water 1ines, sewers, and other public
facilities be floodproofed or elevated and

6. encouraglng the clustering of buildings,out of high hazard areas
and the preservation of these areas in- thelr natural state or
other low-risk uses.

These means are geared to two primary objectives. They can restrlct develop—
ment in high hazard areas by either prohibiting it or requiring that it be
adequately protected from damage. They can also ensure that a prospective
buyer of a lot is adequately informed of the risk present and thus takes
whatever action he feels is necessary.

Planned unit development (PUD) regulations, as a sort of hybrid of zoning
and subdivision regulations, can-also. be used to protect development from
flood and erosion hazards. PUDs are generally attractive to developers of
large tracts of land. In their simplest form, PUD regulations aim to cluster
development in order to preserve or avoid some section of the property in-
volved. For example, a developer might have a 20-acre parcel of “land which he
could divide into 80 quarter—acre lots given existing zoning and subdivision
regulations. PUD regulations could give the developer the option of clus-—
tering the 80 units on one part of the site, 'like away from a high hazard
area, provided that the overall number of units does not exceed 80. The open
space saved by clustering can be left for the common use of residents. 1In
more complicated forms, PUD regulations can allow a variety of housing types
as well as commercial and other uses. Planned unit developments are usually
subject to zoning ordinances as well, and must comply with appropriate use and
density requirements. However, the local government: can allow some mixing of
uses and increases in density.~

PUD ordinances are not spec1fically authorized by enabllng legislation in
North Carolina. ' However, many local jurisdictions, some of them in the
coastal area, have such ordinances. Their validity has not been tested in the
courts. Although the p0351bility exists that PUD ordinances may be upheld in
the absence of an enabling provision, such enabling legislation is needed on
the state 1eve1 to remove all doubts as to. their validity.

Different forms of PUD regulations have been frequently championed as
measures to protect the coastal environment by clustering development away
from sensitive areas, dunes, marshes, “and flood hazard areas. Currituck
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. niques, and procedures in order to prote

County has made extensive use of ‘a variation of the PUD process in developing .
a land use plan designed to protecp‘aﬁq_enhance_theicounty's-coastal
resources. ‘ - E o

"As with zoning:regulationg, local subdivision and PUD regulations can:be -
designed to mirror and supplement thé‘m;nimgm,develgpmentvstandards~that;thet_‘
Coastal Resources Commission maintains for AECs and the.National Flood Insur-
ance Program maintains for A-zones and V-zones, It must be rememberedthat
these state and federal standards are, minimum standards, which local standards

can exceed if the community,wants an édditional level of protection against
flooding and erosion. ’ '

Construction Standards

Building codes are especiallyrimpbntant‘in protecting development from. .

natural hazards in that,they_setyStau' ds for construction materials, tech-.

ect lives and: property. Building codes. -
vary significantly in hurriCanefpropg,gommunities,thfoughout.the country.
Communities in Texas do not have to édopt.constpuption,standapds at. all,
though many, such as Galveston, have in order. to protect themselves. against .
lorida must. adopt a state minimum .

hurricane damages. All communities in F - :
m%among_five,diffe;ent'codesmthat.are

building code, but are free to.choo
maintains ‘a uniform State Building

acceptable to the state. North Carolin

Code, with which‘all‘cdmmunities;haViﬁg;a build;ng;inspection‘progpam~must .
comply. " & o

The North Carolina Buildingﬁngefggpngil;is“ap;hopi;ed;bx;NfC.G,S. 143=
138 to establish the North Carolina it Building Code.  The Building Code
Council also is responsible for making changes in the.State Building Code and
for r§viewing,building_laWs,m The . Insu ¢edCOmmiagioner,ythroqghfthe,Division:
of Engineering of the Department of Insi ancé;,is,responsibleJforqenforcing“,
the State Building Code. Inspeqtign,éhd¥enforéement responsibilities. are ...
‘ overnments.may .not amend the State.

relegated to local governments. Local :
Building Code, even by imposing stri‘,ep;StandardS,,unless“such,amendments;
are approved by‘thevBuilding CQde,Coungi;,, All.Nprth,Cgrglina5cities,are:U
authorized (N.C.G.S. 160A&411)‘td‘havé‘é’building,inspectionudepantment and ..
must‘éﬁﬁoiht'buildingdinspectof35 electrical inspectors, plumbing inspectors; -
and_other inspectors as appropriate to. nforce state:and local laws relating. .
to: (1) the construction of building -and .other.structures; (2) the. . .
installation of such facilities as plumbing systems, electrical systems,. 5
refrigeration sys;em§;5and‘air‘éondit;ohing;syétgmai,(3) the maintenance. of.
buildings and other structures in a safe, sanitary, and healthful condition;-
and (4) other matters that may be specified by the city council, Counties . -

also dre authorized -to establiSh_building;iﬁspec;ign departments, .but are not -

required to do so (N.C.G.S. 153A;350)g;  '

The local building inspector is the link between, code standards and
actual construction.. The,vffectivenega;of.the building code .depends on the, .
inspector's interpretation of the code, his experience and technical compe-. -
tence, and the availability of his time and other resources needed to carry. -
out inspections. Even in normal times, these factors are often limited in..

coastal communities, where‘part+time inspectors with limited~training~mustftry s
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to keep up with rapid rates of development. When the demand for damage
assessment, inspections, and building permits skyrockets after a hurricane,
the availability of qualified and ‘compétent inspectors is a crucial factor in
determining whether or not reconstruction leaves the community any safer from
_the next disaster, . The local CAMA permit officer (often the same person as
~the building inspector) is respomsible for enforcing the Coastal Resources
‘Commission s construction standards for buildings in ocean hazard AECs. The
same concerns in enforcing the State Building Code in coastal communities
apply to enforcing the CRC's standards, even though they are simpler and more
straightforward. -

A key obstacle to local regulation of construction materials and prac-
tices is local government's inability to adopt stricter requirements without
the consent of the Building Code Council. The State Building Code, as it now
stands, falls short in adequately protecting buildings from the damaging
forces of hurricanes and other coastal storms.  The Building Code Council, in
- seeking to maintain uniformity of regulation across the state, has been resis-
“tant in the past to allowing more stringent local standards. Another problem
small coastal communitieés are likely to face is a lack of fiscal and staff
resources to- sponsor the engineering and architectural studies that the
Building Code Council requires to justify any,local variations to ‘the code.

of course, the community may rely on educating localibuilders and
architects ‘about building materials and practices that would provide more pro-
tection from hurricane forces than currently exists in the State Building
Code. ‘A technical manual or set of suggested guidelines could inform builders
about the hazards present in the community and different ways of designing and
constructing buildings to mitigate them. -Such an approach could be effective,
_even though it depends on voluntary compliance by local builders.

Environmental Protection Regulations

Many regulations which communities adopt to protect public health and
important features of the natural environment can also protect against hurri-
cane damages. Regulations which protect dunes, wetlands, and vegetation help
maintain the community's ‘natural defense against flooding, wave action, ero-
-sion, and: high winds. ~Regulations which: protect private water supplies .and
sewer disposal systems from flooding and erosion can help minimize disruption
and’ threats to public health when a hurricane or other maJor storm strikes the
community.

Dunes and beaches provide the first line of defense against ocean waves
and erosion. Beaches and dunes provide the supply of sand that fuels coastal
geological processes and helps buffer development from erosion. : Dunes - can act
as barriers to oncoming storm waves, at least until they wash away, and pro-
vide some degree of protection to development behind them. Local regulations
to maintain dunes may entail setbacks from primary and frontal dunes and pro-

-f‘ hibitions against alterations to dunes by construction activities and vehicle

and pedestrian traffic.;

Wetlands fulfill a similar function in buffering development from wave
action and erosion. Their .dense vegetation and root networks help hold
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estuarine shorelines. in place.. Theyalso-provide large and shallow areas
where storm waves are likely to break and loose force before reaching
buildings and other structures. Most local.wetlands protection regulations:
either prohibit dredging and filling@frestrict‘permitted uses ‘to those which
are water—dependent, or otherwise maintain very strict standards for develop—-
ment.-in and near wetlands. While .the:primary purpose of such regulations is
usually to maintain their biological;productiyity,.economic-value,;and
aesthetic value, the regulations alsovprovide a degree of protection against.
storm hazards. S : '

Vegetative-cover can dissipate:the: energy of waves -and high winds,
helping shield developmentufromfdestruction. Vegetation plays a key role-in
the formation and stability of dunes:.and wetlands. Maintaining vegetative:
cover is important not only in dunes: and wetlands: but. in other areas of the
community. For example, homes built in dense stands of ‘maritime forest can
achieve some protection against high winds by maintaining the forest cover
around  the house instead of tearing it down during construction. Of - course,
wind and waves.that are severe enough:will destroy vegetative cover; fallen'
trees can cause a great deal of damage to buildings. Nonetheless, some types
of vegetation, such as maritime forest, are adapted to withstand high winds.
and can provide protection. Most :dense: vegetation will help.. dissipate wave.
energy. Local regulations to protect:vegetative cover usually appear in
zoning, subdivision, anngUDyregulatibns;.thoughﬁsome*communities, such~as.
Sanibel, Florida, have separate ‘regiurlations: prohibiting the removal of certain:
types..of vegetation, ' ’

Regulations-gQVerningfthe;locationmandvdesign;of‘private:watenxsupplies
and sewage disposal systems can-also‘address hurricane hazards,. Protecting
water and sewer systems. from damage accomplishes two objectives:: (1) it
ensures that sanitary facilities:can:be brought back into operation more.
quickly after the storm, and (2) it reduces-:the probability that sewerage
releases .will contaminate surface waters and groundwater: and: create.a-threat.
to public health. Local regulations: can require water systems to. be designed:
with stop.' valves and other devices: to-keep wells from being contaminated: by:
floodwaters. Local regulations. can: require septic tanks to be located away -
from-areas with high:erosion—potentiaisandltO'beﬁdesigned‘torprevent releases’
‘into. floodwaters. : ' '

Local~environmentaluprotectionmregulatidnsmusually*act”in concert ‘with:or-
are adopted in responseftO‘statéugovernmentqregulatiOns addressing.the -same:
resources, For example; the-CoastalﬁResourceSwCOmmission's;AEC_regulatiOns;
and. dredge and fill regulations: help protect dunes-and wetlands. . The: NJCy.
Divisionwof'Environmentalfmanagementﬂ(in»NRCD);administers~regulations¢f0ry
large sewer disposal systems and water wells. The N.C. Department of Human«.
Resources maintains standards for septic tanks and for the location and:pro-
tection of public water supplies. Local governments are responsible for. .
administering;CRC’regulations~for:mihoTcdevelopment projects.in AECs. They
are also responsihble for regulating-septic tanks with a capacity of less: than-
3,000 gallons per day. and water wells with:a capacity of less than 100,000
gallons. per day.
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‘Development Moratoria -and Interim Development Regulations

A development moratorium can be extremely useful during post-hurricane
reconstruction, - It gives the local government‘time to assess damages and make
sound decisions regarding reconstruction before people are permitted to repair
and rebuild homes, stores, and ‘other facilities. Without setting aside some -
period of time where little reconstruction or new development can occur so
- local officials can assess damages and review development policies and regula-
tions, reconstruction is likely to occur haphazardly and with little regard
for the community 8 long—term safety.n

Local officials may want time to make a full and accurate.assessment of
damages and local development and reconstruction policies. Local officials
may also want to make development requirements stricter based on whether or
not existing regulations effectively minimized the level of damages.  Local
officials may also want time to formulate more detailed plans and policies
addressing particular reconstruction problems. Development moratoria and
interim development regulations provide this time.

A moratorium can be:used to slow or freeze new development  and
reconstruction in a certain area until proper planning can take place and a
permanent scheme of controls can be devised and implemented. A moratorium can
be used to restrictfdevelopment‘during a period, such as that following any
natural disaster, in which extreme pressures are placed on local admini-~
strative and environmental resources. Moratoria are most commonly used in
periods of ‘rapid community expansion to give local government time to "catch
- up”; however, moratoria are also common in communities that have experienced
massive destruction. Moratoria may also be used before disaster actually
strikes the community. to slow and- assess development in high hazard areas.

Development moratorla do mnot always entailpabsolute prohlbltion of
development. The term often describes a scheme of temporary prohibition and
interim development regulations designed to retard development in hazardous
areas and/or reorient‘local deVelopment;and\reCQnstruction policies.

North .Carolina's enabling legislation does not explicitly grant local
governments the power to' use development moratoria. Total prohibition of
development is not likely to be found legal, unless conditions'in the com—
munity are extreme enough to warrant such. However, interim development
controls, if reasonably related to the needs of the community, may be accom—
plished quite legally through such processes as special use permits and zoning
amendments. To be valid, a moratorium must be temporary and reasonable. ' ‘An
indefinite moratorium is especially questionable, unless the local government
can demonstrate extreme conditions and a good faith effort to strike a
balance between these conditions and pressures for reconstruction and new
development. e : ' o

, ' Interim‘deve10pment regulations must determine what types of development
and reconstruction will be allowed or prohibited during a moratorium, Interim
development regulations serve three: functions.

1. allowing planning ‘and ordinance writing to proceed relatively

free of development pressures;
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‘stricken communities. ' In 1961, Hilo

‘damage (Kusler, 1982, p.:44). “Aft

'bﬁildingS~and reconstruction of “oldib
‘areas. Interim‘regulatiOHSPadoptéd_
-*reconstructedvbufldings=to-beielevatédato'2waeeti(aboveuexpected‘shrge

in-hazard areas.than any other ‘tech
ﬁfitle”br?substantialYihterestSVihulandﬁimﬁhazard“areas;?itﬂhasifullﬂcdntrol
“over ‘the ‘use of-thatvland;%iWhile»lahdwvauisrtionﬂhas,obvious:advantages,’it
v can;also have'highwcosts,*especially*inyoceénfront-ﬁommUnities.‘*Therexare,
~~however, ‘federal programs that prbVide“fundszoriland‘acquisition’in.high
- ‘hazard -areas after the community orindividual property owners have suffered
- “'significant-damage. ‘ ’ : : ‘

2, preventingvthe»establishment or re—establishment of uses.that
will be contrary to ‘the long-term planning and: regulatory-scheme
before_that.SChemexgoesfinto~efEECt;ﬁahd

3. allowing.publiC'debatE§pn'isSuesVrelated to changés‘in<develop—
' ment. and reconstruction,

“Interim development regulations in‘a hurricane—stricken community might. con~

~sist of several elements. They cdulderohibit:new‘development for a specified

period of time after the storm‘in’which'reCOnstrubtion-of:existing”buildings
can begin and local officials canﬂdeél'With\mpre“pressing~concerns'rather
than spending time reviewing new development proposals. Interim development

" regulations can also dictate which itypes of uses or structures may be rebuilt

or”repaired*duringvthe’moratbrium*périod.'“Foriexample;*they~mayfallowrthe

‘immediate repair of buildings suffering “minor" .damages (below some pre-
“specified value) whilérdelaying'orﬂﬁrOhibiting the repair of buildings

suffering "major" damages (such as
before the storm but must now meet
development  standards are devised;:

ose which ‘may have ‘been non-conforming
local development standards). ' Once interim
?héy“Can'beﬁadministeredlthrough regular

permitting processes, “While intefimﬂsfandards=are‘ofteu'adoptedfafteridaméges

occur, they .can also be adopted beforehand in preparation for a storm.

' Moratoria ‘and ‘interim regulations have proven to be useful in ‘disaster—
j : “Hawaii;adopted ‘a‘seven-month moratorium
on new buildingsland~rebuilding76wher'-damage‘t0<anvexisting‘structure
exceeded 60 percent of market value) after -the city was struck by a 35-foot
tsunami which killed 61 people'andicaused 30 million dollars in property
shfferiﬁg*héavy-démagesjin’a severe
chusetts, “adopted amoratorium on new
uildings along heavily ‘damaged ‘beach :
during’ the moratorium required new and

winter storm in 1978; -Scituate, Mas

levels and wave heights).

gLand»Acquisition

‘ ~Land acquisition gives a loec 'gUVérnment?mOre=controlfover*development

Ique. If “the local:government -owns full

~The interests in land that aflétal-goVérnment'can"aCQuire fall into'‘two

‘fcategories:f"fee~simple.andrless—thanéfee“Simple.~.Property ownership consists
~of "a’bundle’ of ‘rights which may be ‘purchased in: whole or in part. . Fee simple

- ownership includes the entire bundleof ‘rights, while a less—~than—fee simple
“interest -constitutes some lesser bundle of rights.' Fee simple acquisition is
~usually used in situations which will ‘involve full public use of the property, .

such as for recreation or public buildings. When full use of the property is
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not needed to meet some public goal, such as limiting development in flood-
plains, then local governments tend to explore cheaper less-than-fee
interests. An easement is an example of a less—thdan—fee interest in land,
Easements convey some set of legal rights over land to a second party while
retaining basic title with the first party. Easements may be affirmative or
negative. ' An affirmative easement is a right to use land, such as when a
government body purchases easements for hiking trails. A negative easement
prevents the primary owner from using the land in certain ways, such as when
a government body purchases a scenic easement to prevent the owner from doing
anything that would impair the aesthetic attractiveness of the land.
Easements are particularly useful tools when regulation will not do the job
and fee simple acquisition is not necessary, desirable, or cost—effective.

The ‘general authority to acquire interests in real property is granted to

North Carolina's counties and municipalities by N.C.G.S. 153A-158 and N.C.G.S.:

160A-11. These general grants of authority are sufficient to empower a local
government. to' acquire land for a public purpose, but other statutes ‘outline
specific purposes for which local governments may acquire land. N.C.G.S.
160A=-457 authorizes any city to acquire property for "the conservation of open
space, natural resources, and scenic areas, the provision of recreational
opportunities, or the guidance of urban development." N.C. G.S. 160A-401
authorizes cities and counties to acquire easements "to preserve, through
limitation of their future use, open spaces and areas for public use ' and
enjoyment." “Any acquisition, even if authorized by statute, must be able to
meet the "public purpose” test. “Article XIV, Section 5, of the North Carolina
State Constitution: clarifies the status of open space as a public purpose by
authorizing the State and all local governments - to acquire fee simple or
lesser interests in property, by purchase or donation, "to conserve and
protect its land and water for all its citizenry."” The amendment mentions
wetlands, beaches, open lands, and recreational areas as types of open space;
eligible for public acqui31tion.

Local governments may acquire. full or partial title to land by purchase,
donation, dedication; or condemnation.  While laocal governments may purchase
land at full fair market value, there are a number of ways that interests in
land can be obtained for a lower cost.

A community may be able to exchange publicly-owned property in another
~“location for property it wishes to acquire; however, the publicly—owned prop—
~erty must be suited to the needs of the other property owner. .If land values
are substantially different at the two sites, the local government may need to
pay the difference. An exchange agreement requires the “full cooperation of
all parties and is only feasible Where the 1oca1 government already has title
to a good deal of land. \

‘ A bargain sale is part sale and part donation, where the local government
obtains title for less than fair market value. If a property owner is willing
to sell his land to the local government for less than market value, he may
often obtain federal and state income tax deductions for a donation equal to
the difference between' the market value and the sale price.

A simple donation could also grant property rights to the local govern—

‘ment. Donations usually arise out of the property owner wanting to maintain
the land in a certain way or to obtain tax benefits. :
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Local" subdivision regulatioﬁs*mgy“includeiaAmandatory‘dedication, or
"set-aside,"” requirement. This requires' subdividers (1) to donate a certain
percentage of'arEa,of'land-to*thercﬁmmunity‘as open space, recreational: land,
or' for some similar purpose, or (2)5to;set'aSidé*land’for;such4purpbsesuwhile7
keeping it in private ownership. -Such a provision’ could prove useful in

minimizing development in high hazard:areas.

Local governments can also obtain: title to land by using their powers of
eminent domain (condemnation). Condemnation, though"usually: unpopular when
used - on a large scale, may‘ be necessary. when property owners are not willing
to sell or when the property owners:and the local government cannot agree upon
a: fair market price.. Condemnatidﬁwcan%bef1engthy@=coStly,7and*Causespolitical
tension in the community. It is usually uséd as a’ last resort.

- Land acquisition has clear advantages in -controlling development in high-
hazard areas and in meeting the rélated objectives of protecting sensitive
natural' environments. and ensuring: public-access’ to: them. However, land
acquisition has'somefdiéadvaﬁtagesfﬁﬁiCh‘couldfaffECt its viability and.

effectiveness, ‘ ‘

The clearest*diSadvantageuto:écquiring\lahdfin~coastal*cOmmunitieS‘iS‘;he‘
cost of land. :Those“areas”which"aregthefMOSt?hazardbus‘(the~oceanfront~and
soundfront) are also the most expensive. Acquiring fee simple title to’large
tracts of hazardous lands would' be’ financially impossible for a small‘ coastal
community to undertake: on its' own:without assistance from outside sources..
The'10cal'govérnmEntfcan~purSue?leSS'tbstlyrmeans:of?acquiring'land‘(dbﬁé4'
tions, state and federal funding, ed ments, etc.); these: require:a certain:
1evel‘ofitechnical.eXpertiSe*in:arﬁaﬁging»dOnationS»andfeasementsifromipriVate
owners, securing state, federal, and private funds for-acquisition, and hand-
ling. appraisals, negOtiations;xand'dfﬁér%pHaSESJOf”therécquisition~procedUre.

‘Some communities 'may be reluctaht to acquire property’not only beéause of
its high: cost but also becauSe“abqui‘itibnicould*remoVe%high+va1ue*properties
from local tax rolls. When local gbveérnment putrchases a fee simple interest,
the land is removed from the tax rolls: When‘anreasémentsis;purchased, the:

‘property. is' still: taxed, but at" a: lower level, “However;. even'when the taxes

&révréduéed,~thevloéal:governmentf‘ ome -out: ahead for' two reéasons.. First,
the: restricted. property is not-1lik: “to require municipal services. Second;
the' taxes may be rerVeréd?by“increaséséinéthedvéiue‘Of'aﬂjacéht developéd
properties.

- Thé'political‘viability:onpuréhaéinngrOPgrtysis'largely determined" by
the local political climate, the costs: of acquiring land, and: the use for

»Whiéh*thé~propertyﬂis:phrchaséd.‘vLéhd*vauisiEion?is'a*sensitive-opération

ddeuto*the«amount'of;public-fundsfiﬁﬁéivédﬁand‘the complicated’ nature: of
transactions ‘between'a local government and: its citizens. - Most of the general
public is unfamiliar with the various procedures local government -can use to
acquire interests in' land and may- be reluctant to support them. The use of
condemnation is, of course, more: politically volatile than acquiring: land by
other means. . ‘

It is not likely that coastal communities will use acquisition alone: 'to
control- development in hazard areas, or use only one acquisition technique.

Local ‘acquisition programs, especially ones that involve large tracts of land,
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are likely to combine fee simple acquisition with bargain sales, donatlons,
and condemnation.: Acqulsition to control development in hazard areas works
best in. combination with development regulations and public works policies to
constitute a comprehens1ve hazard mitigation program. While development regu-
lations and public works policies can control the chatacter of development in
hazard areas 'and require certain protections against damage, acquisition may
be used to deal with those areas which are most susceptible to damage and
might ‘also serve other public purposes (such as ‘recreation, beach access, and
environmental protection). Other measures may deal more effectively with less
hazardous areas or lands which . the public does not ‘need for other purposeso

The period immediately follow1ng a hurricane presents a spec1a1
opportunity to acquire land to prohibit further development in hazard areas
~and to relocate existing uses. During this time, people may be more amenable

to selling, swapping, or donatlng ‘their land because they have -suffered
significant damages and can see more clearly the hazards attending any recon—
struction or further development in the area. This period is made even more
opportune by the availablllty of various federal disaster assistance programs
designed to help the local government acquire land in hazard areas and relo-
cate existing uses (such as the Section 1362 and "constructive total 1oss
programs administered by the Federal Insurance Admlnlstratlon)

Over. one hundred‘communities throughout the nation have used local,
~state, and federal funds to acquire flood—prone lands after floods, hurri—
canes, and other maJor storms and to relocate damaged and destroyed buildings
(Kusler, 1982, p. 38). These communities usually adopted development
~moratoria to prohibit the rebuilding of structures in high hazard or heavily
damaged areas, = Nearly all relied substantially on federal financial assist~
‘ance. After serious flooding in 1972, Rapid City, South Dakota, acquired
1,400 properties in the lOO year floodplain at 'a cost of 60 million dollars;
the U.S. Department of Housing and Urban Development provided 48 million
dollars of this through ‘an urban renewal grant (Kusler, 1982, p. 38). With
4.5 million ‘dollars provided by a HUD Community Development Block Grant and
the Corps of Engineers, Prairle du Chien, W1sconsin is purchasing and
“relocating 128 repeatedly-damaged properties (Kusler, 1982, p. 38). After the
Ash Wednesday storm in 1962, Sea Isle, New Jersey, adopted restrictions on
rebuilding a heavily—damaged strip of coastal development; the town used
$600,000 from the state's "Green Acres" program to acquire 183 of the prop—
erties for a park (Kusler, 1982, p. 53). After Hurricane Frederic in 1979,
Gulf Shores, Alabama, is combining donations, funds from the Section 1362
program and Department of the: Interior, and development restrictions to
acquire certain heavily damaged oceanfront properties.

Compensatory Regulations and Transfer of DeVelopment Rights (TDR)

Both of these techniques are hybrids of development regulation and land
acquisition in that they compensate landowners in exchange for restrictions
on the use of their land; compensation is provided to save. very restrictive
regulations from being struck down by the courts as a "taking” of private
property. Both techniques could be used to restrict development in hazard

areas; however, neither technique has been widely used, and their usefulness.
remains uncertain. ‘

454




. Compensatory regulations are. drafted to give. the local government the:
option of compensating a landowner for the restriction of his property. The-
State of Rhode Island has ' adopted legislation which compensates owners of wet—
lands for restrictions on their use. .. The City of Dayton, Ohio, has passed an
ordinance restricting the land surroumnding an airport to low-density uses and .
providing an administrative procedure: by which "taking"” claims can be filed
and compensated

It is not clear whether ex1sting North Carolina legislation enables 1oca1
.governments to use this type of compensatory scheme. Zoning enabling leglsla~
tion combined with the power of eminent domain could, arguably, allow a local .
government to enact compensatory land use regulations, but their legal status
remains unclear. Compensatory regulations could be  challenged as authorizing
public expenditures for non-public purposes and being beyond the scope of
enabling leglslation. .

Compensatory. regulations have heretofore not been used in North Carolina.
They would appear to be politically feasible in that they compensate property
owners for severe land use restrictions. The main problem facing compensatory
regulations is funding, -especially if a local government applies them widely.

Transferable development rights (TDR) sehemes compensate restricted land-

owners less directly; instead of having the. local government pay restricted

landowners, TDR schemes have other .landowners. pay. restricted  landowners.

The basic concept underlying TDR is ‘that ownership of land gives the owner a
bundle of rights, each of which may be separated from the rest and transferred
to someone else. The right to develop ‘the land is one of these rights. Under
a TDR system, an owner -can-sell his development rights to another property
owner .who is required by statute to collect a specified number ‘of development
rights before develop1ng his: or ‘her. own. property.

Under a typical TDR system, the government awards a certain number of
development rights to each parcel of . developable .land in the community based
on the acreage or value of the land.: The system is usually set up so that no
owner possesses enough development rights to develop all of his property with~
out buying some rights from someone-else. Persons can sell their development:

‘rights on the open market because:. they do not want-to develop their property

or .are prohibited by some regulation: from developing their property. Land .
fromiwhich development rights have. been sold cannot be developed.

The: initial decision on the- number of . development rights to be issued
sets the overall density of the community as. well as the maximum quantity of
new-development - (at least until there is an affirmative decision to. issue. more: .
development rights). Under some TDR proposals the quantity of different types

and subtypes of development is controlled by restricting the amount of land

that: can be developed for particular uses. Alternatively, the mix of uses. can.
be controlled by a system which allocates commercial rights, residential
rights, and other types of: development rights. instead of "general purpose
development rights,

- TDR is designed -to reduce the. value shifts. and inequities of traditional
zoning by allowing the market to compensate owners who, under a normal zoning
scheme, would have the development potential of their land restricted with no
compensation. In addition to being proposed as a basic replacement for

J .
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zoning, TDR has been suggested as a means of preserving open space, ecologi-
cally sensitive areas, and hazardous areas. ' TDR proposals generally suggest
that the local ‘government designate some. areas where, for environmental or
other reasons, development ‘is not allowed. :

New state enabling 1egislation will probably be required in North
Carolina before a local government could implement a TDR system. The novelty
of the TDR concept and its break with traditional notions of property rights
present political obstacles to its use in North Carolina, even though a TDR
scheme could, if properly designed, be. quite effective and fair.

TDR schemes require a high level of. expertise and staffing to design and
adnminister them. Studies would be needed (1) to. 1nvestigate ‘the costs and
inefficiencies of current development practices, (2) to document and analyze
the objectives to be obtained through better regulations, (3) to outline the
rights of property owners under the TDR system, (4) to equitably allocate
initial development rights, and (5) to design an equitable and manageable
market system for the sale and exchange of development rights.‘ Despite these
‘complications,. a TDR scheme is currently being used effectively in the small
town of St. Georges, Vermont (with about. 500 re51dents) to focus its growth
and preserve its village atmosphere. :

Collier County, Florida, uses .a variation on TDR as part-of. its zoning
regulations. The county authorizes the transfer of development rights from
its "Special Treatment Overlay Zone" (which includes wetlands, beaches, and
barrier islands) to areas which are better suited to development. Some of the
difficulties the county has faced are the high costs of designing and applying
the TDR scheme, law suits over property valuations, and ‘a lack of under-
standing by property owners (Ralph M. Fields and Associates), 1981, Pe 55).

B

Public Facilities Siting. and Design

‘ 5 :
Local government can-use Its policies governing the siting ‘and design of
~ public facilities to influence development in hazard areas. Local policies
restricting the provision of public services to hazard areas, or requiring
that public facilities be located and designed to withstand hurricane forces,
can work toward three goals. o

1. limiting the type and density of development in 'hazard areas;

2. minimizing the disruption of water, sewer, and other services
“when 'a storm strikes the community, and

3. reducing the costs of providing and repairing'public,
o facilities.~‘ L ‘

By coordinating its utility siting and extension policies with land use
regulations, the community can exercise substantial control over the type,
density, and amount of development in high hazard areas. The location of
public utilities, such as water. lines, sewer lines, and roads, has a strong
influence on the location of development. A decision not to extend services
to a specified area can make development there either more expensive or less
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feasible if property owners must rely on individual water supplies and septic
systems. Areas where the local government supplies water and sewer services
are likely to develop at higher densities than areas without these services,
unless the services are supplied by a private developer (as is often the case
in North Carolina's coastal communities), Using utility location and ’
extension policies to control development in hazard arecas is less expensive
than land acquisition and less subject to legal challenges than highly ,
restrictive land use regulations. While there are a number of advantages to
this approach, it has its limits. Uﬁléss land use regulations are also
applied in hazard areas, development will continue in these areas, albeit at
lower densities, by relying on privadte water supplies, septic systems, and’

roads.

Local policies governing the location and design of public facilities can
also minimize service disruptions cadsed by major storms and reduce the cost
of providing these services by avoiding repeated damage to public facilities
and utility networks. Local governméits can minimize disruptions and long-
term maintenance costs by requiring public facilities to be adequately
protected from hurricane damages, su¢h as requiring them to be adequately
butried and not locating them in erosion-prone areas. The same requirements
that apply to public facilities and utility systems could be made to apply to
private utilities. For example, local subdivision regulations can require the
subdivider and developer to locate and design roads, water lines, and sewer
systems to resist damage by flooding, winds, and erosion. A local government
could also require electrical lines to be buried to minimize storm damages and
the danger of downed power lines. :

"Using public facilities policies to control growth in hazard areas is
somewhat limited by the statutory and case laws of North Carolina. Once it

- provides service to any irhabitants within the city limits, a city must

provide equal service to all inhabitants. A local government may be subject
to "equal protection” challenges if it fails to provide services to one .
property owner after it has granted setvice to a similarly situated property
owner. -The key here is whether or not property owners in high hazard areas
are situated similarly to people in less hazardous areas; ome could argue that
they are not. A local government can exercise discretion over whether or not
it extends services into a particular-area, especially when such an extension
creatés disproportionate costs for thé local government. The costs of damage
prevention measures and thée likelihood of repair costs for utility exteénsions
may impose a disproportionate expense ot the local government and justify its
decision not to provide some facilities in high hazard areas; such a justifi-
catiou will depend on the particular situation. Further justification for
limiting services in high hazatrd areas can. come from showing that such a |
policy is part of a more comprehensive scheme of development policies (land
use regulations, etc.) that the local government is using to limit development
in hazardous areas. The law is less ¢lear in determining whether or not the
local government is obliged to rebuild or reinstall facilities after they are
substantially damaged in high hazard areas where the local government wants to
restrict development. Again, the legality of such a decision would be
enhanced if the local government also had land use or building regulations
restricting the reconstruction of private homes and businesses in heavily
dawaged areas. . =
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The political viability of using public facilities policies to limit
‘development in hazard areas will depend on how restrictive they are. Moder-
ately restrictive policies will be more palatable to local developers and -
property owners than will highly restrictive policies. Local governments
may feel compelled to extend utilities to hazardous’ areas that are already

developed, even though they may. not be legally required to do. ‘804

Any public facilities extensions must comply with state ‘and federal laws.
There are state regulations governing the location and design of roads, public
water supplies, and sewer facilities (outlined in the previous section on
state programs); these provide some measure of protection against flood and
erosion damages. Any public facilities involving the expenditure of federal
' funds must comply with fedeéral floodplain management regulations (namely,
Executive Order 11988) to redice the risk of damages. Regarding the recon-—
struction of public facilities after a major storm, federal disaster relief is
made available to local governments, primarily under FEMA's "Repair or Restor-
ation of Public Facilities"‘program which currently covers ‘only 75 percent of
the cost of repairs.

Comprehensive Planning

. Before formulating and adopting regulations, land acquisition programs,
public facilities standards, and other policies addressing hurricane hazards,
the community should engage in a comprehensive planning effort. By incor-
porating and analyzing hazard information in a comprehensive plan, the local
government can provide a sound basis and justification for those approaches
that it decides to pursue in managing development and post-disaster recon-
struction. Comprehensive planning also gives the community a forum for
addressing and balancing a full range of local development objectives, not
just those related to natural hazards. Local economic, social, and environ-
mental objectives and policies may conflict with each other, be slightly
inconsistent, or duplicate each other. The comprehens1ve plan should be the
place where such problems. are resolved and specific courses of action are
charted to reach local objectives.

Regarding storm hazards, comprehensive planning performs two functions.

1. it balances hazard mitigation against "the community s other
. ‘objectives to determine what level of protection the community
wants; and

2. it helps the‘community identify particular hazard mitigation v
problems and select the approach or approaches, that it wants
to take to address them.

Local governments will probably not‘be using any one of the techniques
described above in isolation; they will probably be using a variety of tech-—
niques to control different aspects of new development and reconstruction.
Most communities in North Carolina's coastal area already have basic land use
regulations in place (zoning, subdivision, etc.). These can be amended to
includeé protections against high winds, flooding, wave action, and erosion if
they do not already provide such protection. Some communities may want to
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.explore new techniques that can help .reduce .the -risk of storm damages .effec~
tively and efficiently. A good comprehensive plan will take steps -to .identify
hazard areas, to assess. ‘the . community s. vulnerability to storm damages, to
1dentify -hazard mitigation needs, to review current. local measures -governing

new development and reconstruction, and to review other approaches ‘the
communlty could pursue.

.Local land use plans prepared in compliance with the Coastal Area
Management Act, as basic comprehens planning . documents, prov1de .a logical
place for communities to identify . and ‘address hazard mltigation .and recon~
struction problems. By incorporating A more detalled analysis of the
community's ‘hurricane hazards into the docal land .use plan, ‘the loecal govern-
ment will be’ prepared to balance haz mitigation against other needs and
obJectlves. The local government_wi also be prepared to select an appro-

priate course of action that W1ll" ke‘the communlty safer from hurricanes and
other major storms. -

The following chapters describe processes to use in analyzing hazards in
the community and in planning for hazard mitigation and post—disaster recon-
struction. -To be most effective, th ' processes shou]d be incorporated into
a local comprehensive plan. The aperWches chosen by the community to reduce

the risk of storm damages may satisfy .other needs in the community (such as
protecting fragile natural areas or .

'hen51ve plan will point out such 0
‘community to reéduce the risk of stc
needs of the community (such as main
of development regulations), a good

conflicts and 1dentify approaches the
obJectlves.

b S The approaches chosen by the
’ages may also conflict with other
ining the tax base or reducing the costs
mprehensive plan will iron out such-
mmunity should take to meet different
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CHA?TE# S:~ '
PLANNING FOR HURRICANE HAZARD MITIGATION

Up to this point, this report has presented inforwation on the hazards
that hurricanes and other major stofms pose to coastal communities. It has
‘also presented information on local, state, and federal programs which address
these hazards by influencing new development :and reconstruction in thé com~
munity. This chapter presents a process that the community can use before
disaster occurs to mitigate the hurricane hazard. It helps the community tie
together information on storm hazards and information on development manage-—
ment measures as a basis for local hazard mitigation and reconstruction
planning, The process consists of six major steps

- identify the community's vulnerability to hurricane
select hazard mitigation measures,  and to implement
integrate them into the community's existing land use, capital improvements,
and emergency operations plans, - '

The process allows individual communit
managing new development and reconstruction that are tailored to their own

- unique conditions. Each community has different problems in the face of the
hurricane hazard which must be addressed differently. For exampleé, a
relatively undeveloped community will probably be more interested in guide~
lines for new development; a community that is already heavily developed will
probably be more interested in guidelines for reconstruction. The process can
apply equally to formulating guidelines for new development and guidelines for

ies to come up with approaches for

communities than in others. Using thé”proc

these issues, identify its particular;hézar
to resolve then. ‘

ess, a local goveranment can address
d—related problems, and take action

- MAPPING HAZARD AREAS

The first step in any hurricane‘EEZard mitigation effort is the iden-
tification and mapping of those sections of a4 community which are most
vulnerable to hurricane damages., The coastline of North Carolina is in a
state of flux in response to constantfwaterz wave, and wind forces. During a
creating a signi-
-Even though the entire
are more hazardous than others;,
Delineation of these areas serves as a neces-—
ent in a coastal community, regardless of

-wha : - zoning or building standards) are used to
. reduce potential hurricane damages.

hurricane, all of these forces are temporarily intensified,
ficant hazard for human activities along the coast.
shoreline is continually changing, some areas
especially during a hurricane. :

Hazard area delineation could pose a formidable task for the typical
local goverament due to the amount of scientific and probabilistic information
about hurricane forces required to estimate storm surge elevations, wind
speeds, and other “"design" criteria. Fortunately, most of this technical work
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has already beén done or sponsored (and is continually modified) by federal
and state agencies in response to legislative and administrative directives.,
This work has led to the widespread acceptance of certain "design events"
(such as the 100-year flood or 100-year. wind storm) as guidelines for federal,
state, and local decision making. Similat work has been donme to identify
environmentally sensitive areas and areas of potential future erosion or-
shoreline change. All of this work must determine some threshold levels or
boundary lines to delineate where protective public policy is to take effect
in order to reduce hurricane damages. .

The two state and federal programs which provide the most guidance for
delineating hazard areas in North Carollna s coastal communities are the North
Carolina Coastal Area Management Act (GAMA) and the National Flood Insurance
Program (NFIP). Local governments have already adopted some hurricane hazard
mitigation techniques in response to 1local needs, CAMA's regulatory program
for development in areas of environmental concern (AECs), and federal require-
ments for particiapation in the NFIP. . In addition to the hazard areas
identified by CAMA (AECs) and NFIP (V—Zones and A-zones), ‘a community wishing
to reduce future hurricane damages may. consider other vulnerable areas (espe-
cially on barrier islands) in its standards for hurricane hazard mitigation.

The boundaries of the five AEC categories relevant to hurricane hazards
(ocean erodible areas, high hazard flood areas, inlet hazard areas, coastal
wetlands, and estuarine shorelines) have to a-large extent already been
determined by the Coastal Resources Commission and the local governments along
the coast to carry out CAMA's land use planning initiative and to administer
the AEC development permit programs. Referring to the community's CAMA land.
use plan and the CAMA regulations for AECs (Title 15, Subchapter 7H of the
N.C. Administrative Code) will give local admlnlstrators an excellent starting
point for identifying areas in the communlty most subject to hurricane forces
and for identifying methods by Whlch the communlty can avoid or resist these

- forces.

The North Carolina coast contains communities that are enrolled in either
the Emergency Phase or the Regulatr Phase of the National Flood Insurance
Program. In Regular Phase communities, the FIA's flood insurance rate maps
are important references for delineating hurricane hazard areas in that they

‘define A-zones and V-=zones which are subJect to flooding and wave action in

the 100-year storm. A-zones; V-zones; and AECs may be used singly or in
combination to develop local hazard mitigation measures that are geared to the
different types and levels of risk which exist in these different zones.

Communities enrolled in the Emergency Phase must operate with slightly
less sophisticated information in delineating hurricane hazard areas. The
Emergency Phase's flood hazard boundary maps identify preliminary "special
flood hazard areas"” but do not include the more accurate estimates of base
flood elevation that determine the A-zones and V-zones appearing in the
Regular Phase's flood insurance rate maps. Local administrators in Emergency
Phase ¢ommunities should keep well apprised of the progress made by the
techniecal studies leading to the develqpment of flood insurance rate maps and
the community's enrollment in the Regular Phase.  While it is still enrolled
in the Emergency Phase, a community that wants to begin delineating hurricane:
hazard zones and formulating hazard mitigation measures can begin with the
preliminary flood hazard areas designated on its flood hazard boundary maps.
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As with A-zones and V-zones, these areas can be used singly or in combination
with AECs to identify areas where different levels of risk exist.  This should
provide a good starting point for developing local hazard mitigation guide-
lines. The boundaries within which these guidelines  apply' can always be
adjusted in the future as more accurate information on flood levels becomes
available, A-zones and V-zones are delineated, and the community enters the
Regular Phase. The Federal Insurance Administration is scheduled to have
flood insurance rate -maps completed for all oceanfront communities in North
Carolina by the end of 1983, pav1ng the way for their entry into the Regular
Phase,

It is important to note that the hazard areas identified under CAMA and
the National Flood Insurance Program provide a base set of hazardous areas
- that all communities should use for hurricane hazard mitigation. Each
community could delineate other areas which it considers hazardous in the face
of major storms based on local history, geological studies, and other local
information.  Such areas may not always be 10cated within AECs or the NFIP's
designated flood hazard areas.

The' discu581on above has dealt with hazard area delineation only with
respect to the water forces associated with hurricanes (flooding, waves, and
shoreline erosion). ' Powerful winds are the other key hurricane force pre-
senting a hazard to coastal communities. . (Indeed, they are what make
hurricanes unique.) However, wind hazard areas within a coastal community
cannot be delineated to the same detall as flood hazard areas. There may be
some minor variation in hurricane wind speeds among different sections of the
community- (due to topography and vegetative barriers), but the entire com—~
munity will, by and large, be subject to the same wind velocity because of a
hurricane's size and power. -

Even though it is not p0351b1e to differentlate estimated hurricane wind
speeds within a single community, it appears that some variation exists within
the state of North Carolina. The design wind speeds used. in the State :
Building Code illustrate this variation (Figure.4.l). Also, in:1972, the
American National Standards Institute (ANSI) determined the "IOO—year fastest
wind speeds” for different parts of the country. This is the wind speed that
has a one-percent chance of being equalled or exceeded in any given year.

This information is intended for the establishment of building code require-
ments for w1thstand1ng wind loads. As shown in Figure 5.2, annual extreme
fastest wind speeds in coastal North Carolina range from 110 to over 130 miles -
per hour. ' This is not much of a variation, but ANSI's wind: speed determi-
nations should play a major role in- any: construction standards a communlty
adopts to mitigate hurricane damages.

The boundaries of AECs, V—zones, Arzones, and flood hazard boundary map
“special flood hazard areas” can be combined in simple overlay fashion to
determine different areas in the community where different levels of hurricane
risk appear (see Figure 5.3). Identifying these hazard areas will not only
facilitate the formulation of mitigation measures appropriate to the level of
risk in each area; it will also provide a guide for reconstruction activities
(when a major storm does occur) and for public works investment decisions. °
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Figure 5.2: Annual'Extreme Fastest Wind Speéd in Miles Per Hour
(39 Feet Above Ground, 100-Year Mean Recurrence Interval)
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Figure 5.3: Composite Hazard Overlay:
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‘ASSESSING;THE‘COMMUNITY'éfVﬁEﬁERABILITY‘TOVHURRICANE‘DAMAGES

‘Once ‘the communlty has 1dent1f"“d those areas which are most subject “to
‘hurricane forces, it can ‘begin- ‘eva ing ‘the level" of hazard present thirough-
‘out ‘the community. ‘Such an assessmeérnt:of the community's vulnerability to
‘hurricane damages “is necessary “for i nt1fy1ng the “most 1mportant hurricane-
‘related ‘problemnis “in ‘the - community andin ‘targeting "the ‘community" ‘s “hazard
mitigation efforts to its- most vulnerable ‘areas.

A comprehensive assessment of ‘the: communlty ‘s vulnerablllty to: hurrlcane

‘ damages must ‘include an identification of both the severity and magnitude of

‘tisk that -exist in“each hazard: ‘drda. ‘The seéverity of risk is ' basically a
‘function of ‘the number of" phy51cal forces ‘(storm ‘'surge, ‘wave “action, ‘ete.)
that 'a hurricane “is likely “to 1mpose n “a partlcular hazard ‘area. The
‘magnitude of risk is ba31cally ‘a ‘func¢tion of ‘the ‘size of -the population and

‘the number and value of ~developed propertles ‘exposed to “hurricane 'forces
within “a hazard -area.

SeVerity:of"Risk

‘"Figure 5:4 ‘tanks the: severlty ‘of “risk “in-‘each" hazard drea -according to
~the’ damaglng forces “which “are : llkely to occur ‘thére. :This ‘breakdown is  the

"basis “fér the" ranking .of " the different “hazard ~areas ‘which:appear  in
“Figure 5.3.

Flgure 5 4 SeverltyiofMRlsk “int Hazard Areas

'Je to Damaglng Forces

Hazard Area : -WaVeuActlon/ Floodlng) High;

Exposure Level: High (o) “Modérate* (o), Low ' ( )

“CAMA* s ocean’ erodlble ‘AECs ., 1nlet ‘hazard: AECs, ‘and “estuarine shoreline

fAECs will bear the<full®force of a hurrlcane ‘since they lie:'directly on " the
‘land*water interface ‘and’are>the most’

ynamlc ‘features of the coastal lard-
scape.‘ Shorellne er031on, inlet: migratlon, ‘and -inlet formation pose: ‘day-

“to+day hazards for: coastal development hurricanesand' other" major storms
.*accelerate these. processes so’that -drastic -changes "in‘the local ‘landscape -cdan
~occur-in'a few hours. “During-a hurricane, ‘development in ‘ocean:erodible
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areas, inlet hazard areas, and estuarlne shorellnes areas w1ll be subject to
severe erosion and scour, direct wave action, battering by debris, inundation
. by the storm surge, and high winds. Erosion and: -‘wave action present:-a sizable
hazard along the shores of North Carolina's broad sounds, where large areas of
open water promote 31gn1f1cant ‘surges and high waves during a major storm.

As with the ocean shoreline, the estuarine shorellne is“in ‘a constant state of
flux, and major storms accelerate the everyday process..of shoreline change.
Wetlands will be subject to wave actlon floodlng, and hlgh winds, but are
1ess susceptible to erosion. ,

The Natlonal Flood Insurance Program's V zones ‘will overlap with ocean
erodible AECs and inlet. hazard AECs and will be subject to similar damaging
forces. They will in some cases also overlap with estuarine shoreline AECs.
Those. portions. of the V-zone farthest from the beach will be somewhat less

prone to severe scourlng, nonetheless, the V-zone is Stlll an area ‘of
-especially hlgh hazard. , e

The National Flood Insurance Program's A-zones are subject to inundation
and high winds. A-zones are ‘those parts of the community which have a one-
percent chance of being flooded in any given year. A-zones are not likely to
+be affected by significant scour and wave action, although some undermining of
structures has been known to occur in A-zones as flood waters rise and recede.
Development along the Afzone/V—zone boundary may be subject to the forward
momentum of breaking waves. ‘

All other sections of the community will be subject to high winds but
will remain relatively safe from the other damaging forces of a hurricane. Of
course, a catastrophic hurricane can unleash the full complement of damaging
forces beyond the boundaries of any hazard areas, One must bear-in 'mind that
the delineation of V-zones and A-zones is based on probabilistic information
réegarding the elevatlon of a flood that has a one—percent chance of occurring
in any: given year., Hurrlcanes frequently exceed this "one~percent” or "100~-
year"” event even though the one—percent flood, 'as a flood which can be
reasonably expected to occur in a community, is the commonly accepted basis
for analysis and regulation. Likewise, the delineation of AECs under the CAMA
program is based on scientific information regardlng coastal geology, ecology,
winds, water currents, and waves. 'A major hurricane can easily cause exten-
-sive damages outside ocean erodible areas, inlet hazard areas, and estuarine
"shoreline areas due to unforeseen and unaccounted characterlstlcs or "'weak
spots of - the ‘local landscape.

Depending on: the amount of “scientific and historical information avail-

- able in the community regarding such "weak spots,” the community may delineate
locally~important hazard areas that are not covered by AECs; A-zones, or V-
zones, . Such locally-important hazard:areas might include overwash areas or
drainage channels which have been repeatedly inundated during major storms.
The severity of risk occurring in these areas can then be judged and ranked
among the other hazard areas as a gulde for targetlng hazard mitigation
efforts.
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-such conditions as .(1) the number o

,Magnitude,of_Risk

Identifying the magnitude of risk in the community requires identifying
the characteristics of development hin each hazard area by - performing .a
basic inventory of land uses -and structures. This inventory will give local
residents and administrators a clea picture of :the types and levels of
-development exposed ‘to different 1e_‘ls of hazard, thus .pointing out partic-
.ular areas or issues of concern. By ‘keeping 4t up to date, decision. makers
can have an accurate basis for .plans .and actions when a severe storm hits the
.community.

"The first level of analys1s forvidentifying the magnitude of risk is a
simple dinventory of land uses in. each hazard area. The land use inventory .can
determine -the -types .and acreage of erent land uses in each ‘hazard area ;to
identify development trends which ‘may :increase the potential for damages and
need to be addressed in the community’ hazard mitigation and reconstruction
planning. The land use inventory should not require much time or effort since

‘the information can be readily drawn,from existing land use maps (such as

those prepared under ‘CAMA). 1In addition -to looklng at existing patterns, the
inventory needs to consider expected.future land use patterns. An undeveloped
‘hazard area poses no risk to development ‘but once :the area develops the risk
increases -and will -call for some means . .of hazard mitigation.

‘The second level .of analysdis : for identifY1ng\the magnitude .of risk dis .an
inventory of structures din -each hazard .area. -This .will require -more effort
+than the land use :dinventory :but Wlll ield more detailed information and a
more specific understanding of ithe ] of hazards present. The structural
inventory can 'be divided into a res”dential 1nventory, a commerc1al inventory,
-and a .public fac111t1es dnventory,

An dinventory -of residential .structures begins with a count of the number
of dwelling units .and density presen nd expected) in .each hazard .area.  All
other thlngs ‘being equal, .a more densely :developed” hazard -area presents a
greater risk of damages than a less densely developed hazard area. It would
‘be useful to take :the residential dnventory a few.steps further to identify
nobile ‘homes in each- hazard zone, (2) the
replacement or structural: value .of dindividual ‘buildings, and (3) the number of

residences pre-dating .existing ‘building .codes .or mnot built dn accordance with
éguld”lines .for flood insurance or .
~this detailed 1nformation will be .

er local;and state programs. Some- .of

able -f om,local .property -tax. and

: 1ng.1nspect10n records. Gather g At . Wlul equire more -time .and.effort
will refine the local governmentrs'understanding of the types and 1evels

fof ‘hazard present in the communlty.

An inventory .of commercial structures‘begins with a count of the number

.of ‘business . establishments in each hazard area. The magnitude of risk o’

commercial development can sbe .more :sha '1y defined by accounting for the

number of people - employed at each establishment and ‘the -structural or replace-
-ment value of 'each establlshment. The commercial 1nventory should also
account for the number of structures-which pre—date existing construction
‘standards and/or do not .comply with local construction guidelines which

reasonably guard against flooding, erosion, .and: w1nd damage. Communities'have

a stake. in .ensuring the safety of commerc1al establishments from hurricane
vdamages, the more damages that are sustalned by the business sector, the
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greater will be the economic dlsruptlon caused by a hurricane and the longer
it will take the communlty to recover. :

An inventory of public fac111t1es, utilities, and private institutions
will serve two purposes: (1) it will provide a basis for assessing the
ability of essential community services to function during and after a hurri—
cane disaster, and (2) it will guide the local government in the siting and
design of public buildings and utilities. Facilities located in a particular
hazard area should be designed to withstand the damage forces expected in that
area. This is especially true for facilities which play a key role in
disaster response operations and are essential to quick community recovery.
Primary roads must be adequate to permit the safe and timely evacuation of
residents and tourists. Water, sewer, electrical, and telephone facilities
need to withstand the storm and be brought back on line quickly afterward.
Police stations, fire stations, town halls, and county “courthouses usually are
headquarters for emergency operations and should be safe from storm forces.
Schools, which usually serve as temporary shelters during a disaster, should
also be safely designed and located. Similar concerns apply to public and
private health care facilities. The facilities inventory should identify
the location of each facility relative to the different hazard areas, each
facility's ability to withstand the damage forces expected in its hazard area,
and the facility's replacement value. The inventory should also consider each
facility's importance to disaster operations and the function and population
each facility will have to serve ~during the recovery stage.:. |

Community_Evacuability -

In addition to assessing the community's vulnerability to. property
damages, the local‘government should assess the community's ability to evac-
‘uate in the event of a major storm and thus avoid losses of life. The amount
of time it takes for the community. to safely evacuate depends on the level of
development and number of people in the community at any one time. It depends
on. the condition of roads and bridges along the evacuation route. It also
depends on the attitudes of local residents and visitors and the strength of
a particular storm.

Evacuation time has four components: mobilization time, travel tlme,
queueing delay time, and pre—landfall hazards time,. ‘

Mobilization time is' that period between the issuance of the evacua-
tion order and the departure time of the last vehicle from the wvul-
nerable area. It depends to a large extent on the attitudes and
response time of residents.’ Travel time is- the period necessary for
the vehicles. to travel the’ length of the evacuation route at -an
anticipated operating speed assuming no traffic delays (queueing)
Queueing delay time is defined as the time spent by vehicles in

traffic jams resulting when the capacities of the evacuation ‘routes

are exceeded by the number of vehicles entering those routes.
(Stone, 1982, p. 8)

Mobilization time, travel time, and queueing delay time together constitute
the community's clearance time" —- the total time needed to move all evacuees
to temporary shelter once an evacuation order is issued. Pre-landfall hazards
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time. is the. time before. the eye of thewhurricane -reaches:: the- communlty when:
the storm surge or sustained high winds:render evacuation routes:impassablé..
The National Hurricane: Center issuesiwarnings based on:its predictions of:the~
‘time the eye is expected: to reach: land. However, the storm surge: and:
sustained winds can strike the. community hours before:the eye does. This:
pre~landfall. hazards time cannot. be:used:for: safely: moving: evacuees, it:is:
greater- for. more intense~storms.

Estimating -these various: components-of evacuation: time remains a ‘compli--
cated task due. to uncertainty regarding: the intensity; timing, and- other
characteristics of any particular storm:and uncertainty regarding.the willing=-
ness: of local residents. and’ visitorswto.:evacuate. . An-effort’ is currently-
underway: in North Carolina.to: 31mp11fy;evacuat10n time:estimation- technlques
(see Stone, 1982). Current: estlmatlon technlques involver

1. estlmatlng storm surgevlevels, wind speeds; and:their time-of’

arrival: before- the eye'!svlandfall for: storms:of: different.
intensities; . .

2. identifying pointsvalohgﬁthe:evaCuation*route-thatvarefsubjéct'
to: floodings;: .

3. estimating.the: total number:: of peopile:and. - automoblles thats must
‘ be -evacuated;:

4: estimating the.carrying:capacity of ‘roads- along:the: evacuation
route; :

5. 1dent1fy1ng any" bottlenecks .or: other. poifits: along the\route that:
could delay traffic;

6+  estimating the-timing. of*trafflc movement:: anditraffic: levels
- along the ‘route; and;

7+ estimating the:time:it: w111 take:people: torespond. 'to an:
evacuation-orders .

Nearly~all’communitiGS%inwthetCAMA#cbaStalﬁregionwhaveupreparedéhurriCaneﬂ
evacuation-plans with' guidance -from:the:N.,C. Division of Emergency Management; -
these ‘plans:.includei-estimates of-needed:evacuation  timesy. Coastal communitieés:

.needsto-ineclude’ all' of +theé considerationslisted ‘above: in deriving these:

estimates.: While:estimation:remains:an~inexaet science,. the community mneeds:
to-derive:thebest: estimate possible:sorit: can:plan: to:-have enough'time: to.:
safely .evacuate.:

‘Much ‘of “the evaucation: time: needed:boils: down to ‘the:level .of develop=:
ment;  resident . populatien; .and visitor:population:in:areas.-that need:to:be.
evacuated, relative.to-thé carrying . capacity of ‘the evacuation routes I the:
level: of development in-high hazard areas exceeds:the ‘route's capacity for:
safe:and. timely *evacuation; the. community-can<expect: to suffer numerous:
casualties during a major storm: Local officials:should-bear in mind that:thes
National Hurricane -Center's-hurricane:warnings (usually used as:the signal
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to evacuate) are . 1Ssued 12 hours hefore the eye is expected to hit land.
Flooding and hurrlcane—strength winds can precede the landfall by:several
hours, depending on the storm's size and intensity.

"If the community s evacuation time exceeds this standard warning time,
the local government needs to take steps to either reduce the evacuation time
or increase the warning time available. Reducing the evacuation time may
entail (1) staging evacuation and controlling traffic better to ensure:a
smoother and earlier flow of traffic, (2) improving the capacity of the
evacuation route, especially any bottlenecks, and/or (3) limiting the level of
~ development in areas that will have to be evacuated. The local government may
also want to take such steps as keeping denser developments closer to bridges
and wider roads so they can be evacuated more quickly: and av01d “squeezing
through narrower routes farther away from maJor roads.

IDENTIFYING AND RANKING MITIGATION PROBLEMS

The levels of effort devoted to particular hazard mitigation problems
should ‘be a function of both the severity of risk and. the magnltude of risk
present. During the inventories described above, certain issues or problem
areas will begin to stand out from the rest by presenting a high severity of
risk and/or a high magnitude of risk. Balancing the severity of risk and
magnitude of risk in each hazard area will help the community rank its pri-
_orities for hazard mitigation by enabling it to identify the more important
problems, address them first, and thus use local resources more effectively
and efficiently. - : L ‘

The community should direct a greater level of effort in planning for
hazard mitigation to an area with a high severity of risk and a high magnitude
of risk (such as an ocean erodible AEC having a large number of ‘structures not
designed to withstand hurricane forces). Less effort will be called for in an
area exhibiting a lower severity of risk and a lower magnitude of risk (such-
as part of an A-zone where little development exists or is expected to occur).
Most of the problem:areas a community identifies will fall between these two
extremes. Some areas will have a high severity and low magnitude of risk;
some areas will have a 1ow severity and high magnitude of risk. -

The assessments of risk severity and risk" magnitude,,and the balancing of
the two, should culminate in a ranked list of hazard mitigation problems the
community must address. This list of prlorities will guide the community in
its evaluation of current hazard mitigation measures and its evaluation. of
other mitigation options which could fulfill those needs not adequately
addressed by ex1st1ng local policies.

Determining an Acceptable Level of Risk

Deciding what kind of development the community will allow in each hazard
area involves balancing the benefits of development with hazard mitigation
against the benefits of development without hazard mitigation. Hazard mitiga-
tion does not mnecessarily seek to limit the total amount of development which
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occurs in the community. It does’ seekto control the location and structural
integrity of development in the community to ensure that any development
within hazard areas is built to withstand the damaging forces of hurricanes
‘and other major storms. | B :

Conflicting demands for the use:of scarce coastal land call for fair and
well-reasoned local planning to guide: the location and quality of development.
The "locational benefit" concept is helpful in determining whether or not
certain uses should:be allowed in dififerent hazard areas. The “locational '
benefit” concept is based on the fact that the benefits of some types of
development can be retained regardless of where those activities locate in
the community; therefore, the risk of hurricane damages can’ be reduced by
channeling these activities away from high hazard areas. On the other' hand,
some activities have strong locational. requirements (such as a waterfront
site) that necessitate the use of hazard-prone land. In such cases, the
benefits of locating in a high~hazard}area’can;outweigh»the risk of damages.
In all development management decisions, communities use this "locational
benefit" test to determine which uses:‘are inappropriate and discouraged: in
certain areas- and which uses are appropriate and encouraged. Lists of
"permitted uses" for different sections of a community are common; they appear
in local zoning ordinances, state regulations for development in AECs, and
National Flood Insurance Program. guidelines.. ' ’

Determining which activities are'-appropriate in each” hazard area will:
depend on the level of risk existing:in‘each-area,andathe'level‘of damage
protection the community desires.. Some communities will be able to sustain -
the same level of development and a lower level of risk by channeling certain
activities away from: hazardous areas.. Some communities will be able to
sustain the same‘lével‘df'developme‘tfand~aflowerflevel«of‘risk'byfenforcing"
stricter construction standards for activities permitted in Hazardous areas.
There‘are‘cases/on the North Carolina: coast, especially on the barrier
islands, where the entire community ls within a flood hazard area (or
A-zone) ‘designated by the National Flgod Insurance Program. As- development
continues in these communities, it must be built to withstand hurricane forces
and- reduce  the risk of damages.. Oﬁﬁé‘:communities will have tracts of land
that do not fall in a high hazard areaj these tracts will be able to safely

‘sustain a greater.level: of development: than will high hazard areas. Most

communities are likely to: use a combination of land use controls and con—
struction requirements to permit certain uses and require- certain building
practiices in each: hazard area., Lanﬂ*U§e%and‘conStrwctibn-guidelines must be
in keeping with the severity of: risk: present in: each: hazard: area. ‘

‘The»communitymmustvmaké-valuefjudgmentsﬂto-determineﬁwhat levels  of: risk:
are acceptable and to decide what kinds of: development are:-appropriate for
each hazard area. Differert people. in- the comnunity will have different per-
ceptions of what level of risk is acceptable. If the local planning process.
accounts for these different perceptions,. the cbmmunity can reach a. consensus
on what approach it should take to mitigate the hurricane hazard. However,
the decision should not be purely subjective; it must be based -on sound infor-
mation on. how hurricane forces affect the local landscape, accounting for-

past storm damages and the likelihood of future damages. Even though this:

information is not detailed and- deterministic enough to say with absolute
certainty which building will be washed away and which building won't, it does
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provide a reasonable and defensible basis for the development and enforcement
of land use and construction guidelines.

REVIEWING CURRENT MITIGATION MEASURES

Once the community has identified its key hurricane hazard problems, it
must examine policies and programs that are currently in place to reduce the
risk of future damages. . This includes not only an identification of various
local, state, and federal policies and programs, but also an assessment of how
well they meet the goal of hazard mitigation. Existing policies, development
standards, and enforcement procedures may already be meeting the community's
hazard mitigation needs; even if these actions fall short, they may still be
used as a basis for adopting new actlons to reduce the rlsk of future
hurricane damages.

An examination of existing policies will give the community a clearer
understanding of any conflicts in policy within the local government and
between the local government and state and federal agencies. It will also
identify whether or not local government efforts at managing the location and
quality of development are adequately addressing the specific mltlgatlon needs
identified previously. :

Two types of shortcomings can exist in the ability of existing policies
to meet the community's mitigation needs: problems in coverage and problems
in enforcement. Problems in coverage arise when local policy fails to account
for a particular characteristic of development, or a particular hurricane
force (wind, waves, etc.), which increases development's risk of future
hurricane damages. Problems in enforcement arise when local policy adequately
covers a particular characteristic of development but, for some reason, is mnot
carried out in the local government's day~to—day decisions and operatioms.
Ideally, a community will have no problems in coverage or enforcement. Such a
case is rare. The multitude of financial, political, and legal constraints
under which local governments operate. typically preclude ideal situations and
complete protection from future damages.

Coverage Problems

' Coverage problems arise due to a lack of information regarding a par~
ticular hazard (and how best to address it), other political or economic
interests of the community overriding concern about the hazard, and a lack of
coordination between local‘ state, .and federal policies. Communities mneed to
take stock of those local, state, and federal policies and actions that
influence the location and quality of development and either increase or
decrease the risk of damages. To reduce the risk of damages, a local govern-
ment can then maintain or strengthen policies known to decrease risk and amend
or avoid actions known to increase risk. Different policies will influence
different characteristics of development and guard against different hazards.
In order for development regulations to help reduce hurricane damages, they
must:
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l. = recognize - different areas in“the community: which face'different
‘ ‘leévels of risk;

2. "account for the- different ‘forces operating in:.these: areas ‘(high
“wind, flooding, wave: action, anderosion);-and

3. -Outline<5tandards“fbrf‘eveIOpment'tdﬁfOllOW'in?either:avoiding
fhaZardous-locatiOnSWObeuildingAt0iwithstand‘hurricanveorees.

““The community needs to ask’ itselffcertaln questlons infreviewing: its
‘development p011c1es to see-if " the “adequatelyprotect: against hurricane
~damages.  Thesé questions: appear” 1n Table 5.1.

“State and- federal p011c1es””n fprograms'Can’haVe a-strongiimpact:on
“~“development. ~ Unfortunately, some ommunities fail to consider-these effects
‘in their local ‘government  operations: and ‘end:up ‘with armisguided or dineffec-
tive program for managing development. -While it:is not:necessary for the
‘local ‘government 'to-catalog every "atefandﬁfederal‘program-thatﬂdirectly:or
“dddireetly influences land-use‘or u11ding’tonstruction, it=should:be :aware:of
those“prOgrams“that'have MaFor cts’'on ‘local  development and that provide a
‘context:within which-local actionsioperate™toreduce ‘the risk:of hurricane
‘damages. Some’state*and-federal: ‘¢ies will ‘complement:or enhance local
“hazard mitigation efforts. - Othérsimight ‘deter “localiefforts  by. stimulating
“unwise development ;- might vapproachithe hurricane ' hazard from-a :different
+angle, or might “ignore ‘the hazard‘altogether. “Individual policies:can.create
“‘anopportunity for local aé¢tionorian‘obstacle. for:local efforts to overcome.

yiandsindirectly affect the: location: and

: uallty of local“development all+into threevcategories: «~assistance programs,
seonstruction programs ; and-reg v 'progtams. «:At.a: minimum, *most federal
‘actions’ must, under’ the’Coastal bnerManagement ‘Act:0f71972 ;. comply withthe
“istate's’ coastal ‘area:mandgement: rram-~gnd-ithelocal: plansmadoptedaasgpartﬁof
“iit. This couldvgive- loecalihazard gation-policies -argood-dealof leverage
“over federal agency-actions. ‘Pederal -actions must:also: comply with-thepro-
““ceduresoutlined in Executive ‘Order 11988 — "Floodplain-Management —=:which
alls for fedeéral agencies to eéxplicitly deal with.flood hazards in' their
“idecision-making: proree'dutfes . . ‘ : '

'Federal'ﬁrograms'Wh1Cth1reC:

T“néial“ﬁnd/or*téchnical'assistancemﬁor
government operations. sThey.iruniithe
rants: '¢CDBGs )" ‘tos grants—ln-aid sand

“Agsistance’ ‘programs “provide:
'Cal development prOJects and 1o

Simproving -housing vconditions.y: and
Assistance programs include: disaster:relief
which-have: a’ptofound ‘dmpaction: redevelopment: following a

. aster. They also:include theé National ' Flood: Insurance ‘Program, which:most
‘*expllc1tly ‘deals with flood hazards. "The’National Flood Insurance Program
“requiresparticipating communities to:take ‘attion to mitigate':flood: ‘hazards;
. “flood protection tequirements in’ other assistance: programs areless:stringent,
“ifithey exist at all.

'Ssisting méir*buSineSSeS-‘*
d"rograms;




Table 5.1: Checklist for Reviewing Current Mitigation Measures

For development throughout_the'community:

Do existing policies and regulations recognize the existence of different
hazard areas that are subject to different forces? -

Do they cover all types of structures (single-family, multl—famlly,
commercial, etc.)?

Do they cover public facilities as well as private?

Do they encourage higher—density uses to locate outside of the most
hazardous areas?

Are non—conforming uses and structures to be brought into conformity
after they are damaged?

Do existing policles and regulations relate the level of ‘development in
the community to the capacity of existing evacuation routes and the
time it would take to evacuate the community?

For areas subject to high winds (Area 4):

Do existing policies énd‘regulations require structural connections and
bracing adequate to withstand hurricane-force winds (or "annual
extreme fastest wind speeds™)? ’

Do they require mobile homes to be tied down?

For areas also subject to flooding (Area 3):

Do existing policies and regulations require buildings and utilities to
be elevated or floodproofed to or above expected flood levels?

Do they require structural connections which withstand the flotation and
lateral movement of structures?

For areas also subject to wave action (Area 2):°

Do existing policies and regulations require buildings to be elevated to
or above - the expected wave height?

Do they require structural connections and bracing adequate for the
building to withstand battering by waves?

Do the regulations prohibit building on fill which could ea811y be washed
away?

For areas also subject to severe erosion (Area 1):

Do existing policies and regulations require an adequate setback from the
oceanfront or soundfront?

Do they require a safe depth for embedding pilings?

Do they prohibit the removal of sand dunes and other natural barriers to
erosion?
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In construction programs, feder‘l agencies directly undertake con-—
_struction of some facility. The f ty .could. be a federal office building
or an erosion control project. The acqulsitlon of land and construction of
recreatlonal facllltles for national seashores and w1ld11fe refuges will also
affect the character of development in the communlty.

Regulatory programs seek to ¢ rol .some aspect of development in order:
“to achieve some natlonal goal (suc, as navigabillty of waterways or environ-
mental protectlon) These include. the Corps of Engineers' Section 404 dredge
and fill permits and the fac1lity permits issued by EPA (or a designated state
agency) under . the Federal Water Po' on Control Act. Local officials
should based on thelr experlence, be able to recognize other regulatory c
programs that 1nfluence development in the community, Construction and
regulatory programs, like assistance programs, w1ll vary in the attentlon
they glve to the hurrlcane hazard.

ba51c categorles. regulatory, con
has greater power and - respon51b111

regulatlons and coastal construetlon standards. The State~Build1ng Code has a
dlrect bearlng on the quallty of c tion in the community. Other permit
programs (for pollutlon dlscharges,” edge and fill, etc.) administered by the

v . 2cts. Whlle federal and state programs
,can always change local offic1als sh ‘ld remain aware. of their influence and

keep track of any - relevant shlfts Ain ederal and state pollcy. Even though
the communlty may not be able to change the. focus of state and federal pro-

grams, it can adjust its. plannlng and operatlons to account for the impact of
federal and state programs.

, The community may f1nd that ex1st1ng federal and state programs relnforce

local polic1es regardlng the hurricane hazard. In fact, federal and state

regulatory programs may prove adequate in and of themselves to reduce the risk
‘ of hurricane damages by controlling a characterlstlc of development that is of

5-17



particular local concern. This could eliminate the need for direct local
action and help the community avoid duplicative regulation. The community
could then channel its hazard mitigation efforts to those aspects of develop-
ment which are not covered by state and federal programs. The examination of
state and federal policies might also point out conflicts with local policy
that could hinder the community's hazard mitigation efforts and would need to
be overcome. ‘

Local policies exert the most direct control over development in
hazardous areas. In addition to identifying state and federal policies, the
comnunity must identify and assess how its own policies affect development. in
hazard areas. Local policies include regulatory programs and construction
programs. Regulatory programs include zoning and subdivision ordinances,
building codes, environmental protection ordinances (covering sand dunes,
septic tanks, etc.), and procedures for permitting "minor” projects in desig-
nated AECs. Construction programs include all capital improvements decisions
(public buildings, recreation facilities, and utility systems). The analysis
should include the specific characteristics of development and the specific
areas of the community that each policy covers.

After comparing the community's hazard mitigation needs to the charac-—
teristics of development covered by local, state, and federal policies, the
local government can identify any shortcomings in coverage that' could be
resolved by amending existing policies and/or adopting new ones. The com—
munity can also identify any needless duplication of policies or planning
efforts, where two or more. ex1sting programs deal with the same characterlstic
of development. :

Throughout its examination of existing policies, the local government
must bear in mind that the intended effect of a policy may not match its
actual effect on development within hazard areas. Local governments want
tools that work the way they are supposed to; local officials should therefore
pay attention to the actual effects of public policy. Disparity between the
actual and intended effects of a local policy can spring from (1) incorrect
base data regarding the characteristics of development, (2) the measure's
inadequacy in covering a particular characteristic of development, or (3) poor
enforcement of the policy.

Enforcement Problems

The adoption of a policy to manage development in a certain way does mnot

necessarily mean that the policy will be implemented effectively. Even though.

local policies may cover all the characteristics of development creating a
hurricane hazard, problems in enforcing these policies may keep. the community
in serious danger of future damages.. Local land use plans and other planning
documents are formal declarations. of policies for managing development;
however, meeting their policy objectives usually requires formulating stand-
ards for development that have the force of law. These standards are the
guide for local permit-letting activities, local government comstruction
projects, and other local government decisions. Zoning ordinances, sub-
division regulations, building codes, and other permit requirements enact the
standards needed to carry out local development policies. Enforcement pro—
cedures are Just as 1mportant as the standards themselves and should not be
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overlooked in reviewing the communlty ‘s current ;system of managing devélop—
,ment. How the standards. are applied -or carried. out in -the -local government's

day—to—day operations has a direct bearing on the: -éffectiveness of local

policies at reducing the communitylsApotential forfstorm damages.

Enforcement problems can. crop up for a number of reasons. TFirst,

‘the community may simply lack a set of standards:or-prescribed actions for
carrying out a policy. Second, ex1s_1ng .standards. may. be too complex :and: hard
to understand, thus obstructlng timely and efficient permit decisions: and
“other local ‘government actions. Thitrd, the local government may not be
allocat1ng or may not have enough .staff time, techniecal skills, and finances
‘to administer the standards. Fourth, political and economic pressures in the
communlty may be causing the local government to-allow a large number ‘of :
variances from the standards. All .of--the above could 1nd1cate that the
community . needs' to pursue another approach (either adopting a different
procedure or standard or amending the:éxisting ones) or that it needs to
devote more attention and resources ‘te administering development standards.’

-The community's overall assessment of existing development policies, by
comparing them to the characteristics -of development it' needs to control,
should point out improvements in both'icoverage and enforcement that are needed
to protect the community from future hurricane damages. The: analysis: may
point out needless duplications as well as: shortcomings. If existing policies
and. enforcement procedures are inadegiiate for protecting the community from
the hurricane hazard, then modifications may be in order. These modifications
could involve amending existing policies .and proecedures or adopting new ones.

REVIEWING ALTERNATIVE MLASURES

To .overcome any shortcomings 1n£the coverage or ‘enforcement of existing
policies, the community will need: to-review other techniques that could ‘be
used: effectively and efficiently to.reduce the risk of future hurricane
-damages, Different techniques are suited. to different development and rede-
velopment problems; certain techniques. will be more. practical and more

effective than others in. addre331ng the community’s. partlcular hazard
m1t1gatlon needs. 3

The first step of this review. should be .a.comparison of the charac-
terlstics of ‘development. or- reconstruction the community needs -to-control to
the _ fferent mitigation tools and. programs described in Chapter 4. ~This
comparlson should. produce a list of alternative measutres meriting further
examination by the community.  For- example, if the community's main concern' is
the Quality of construction in hurricane. hazard: -areas, then:it might want to-
look at what different construction: methods and standards are available. If
the conmunity's main concern is- the- location of new development within hazard

_areas, . then it might con31der a variety-of land use controls.  If the com—

munity's main concern is the reconstruction of bulldlngs after a hurr1cane,”
then it might want to look at different relocation: programs, land use

controls, and construct1on standards.’

After‘identifying the basic categories of techmiques.applicable to local
hazard conditions, the community should undertake a more thorough evaluation
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of individual techniques to see which ones are most practical, given local
conditions, and which ones:could be refined to suit local needs. Unfamili-
arity with a particular tool or:technique should not automatically exclude it
from consideration; the community might come up with a variation of the
technique which quite effectively addresses local hurricane problems.

The local government should pursue techniques which. are targeted toward
the particular characteristics of development creating a hazard, which are
palatable or acceptable to the general' community, which are within the realm
of local authority, and which are within local administrative capabilities.
Each technique the community comnsiders should be evaluated with respect to
five factors:

1. ‘the communlty s -development situation (that is, the conditions
which need to be modified to reduce the risk of hurricane
damages);

-2, the technical and administrative expertise avallable,
3. the availability of fiscal resources to administer the measure;

4. - the local politlcal situation (that is; local attitudes toward
planning and development controls), and,

5. the legal status of the technique.

Understanding th ycommunity s development situation is necessary for
selecting any tools to influence the pattern and quality of development. The
analysis performed up to this point should give the community a strong idea of
the specific conditions which it needs to modify. - Different measures are
better suited to controlling different characteristics of development. Some
influence the location of private development and public works; some influence
the quality of construction. The community should use tools that will

~directly influence the conditions it wants to maintain or change.

Each tool will require a certain level of technical and administrative
capability. Measures that require extensive planning studies and monitoring
systems may mnot be practical for a small community which lacks the necessary
technical support, unless the community can obtain technical assistance from
state and federal agencies. By the same token, measures that involve com—
plicated or lengthy permit and appeal procedures may not be practical for a
community which uses part—-time inspectors and citizen boards to regulate
development. Simple procedures, based on clear development standards that can -
be easily understood and administered by existing personnel, should be a key
element in any community s effort to reduce the risk of hurricane damages.
The community needs to assess what it can and cannot do with its current staff
and, therefore, look for tools that are suited to its current administrative
capabllities. Selecting a measure that requires more personnel and financial
resources will require outside assistance or a greater financial commitment
for local programs that manage development.

The cost of using a particular tool 1s closely related to the technical

and administrative resources needed by the community. - Some tools may require
hiring full-time inspectors and other personnel. Some tools may require a
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reserve of public funds to relocate buildings, roads,, and public utility
lines. While state and federal aid ‘may be available to help offset costs,
instituting a ‘particular measure could require a shift in local budget
priorities. - In any case, the local. government needs to weigh any tools under
consideration. agalnst its abillty to finance their administration.

‘Local: attltudes toward planning and development controls can render
certain tools politically unacceptal 1e.’ Many local residents will ‘see any
attempt to manage development as a threat to private ‘property rights. These
feelings may intensify as the local government introduces new or compllcated
techniques which residents do not understand. Increasing local. taxes to -cover
the costs of administering a development regulation can also render it
unacceptable. The local government can overcome some of these problems by
getting citizens involved in the selection and adoption of different tools and
by ensurlng that a variety of . local Ainterests are represented in the local
government's decision ‘to pursue a particular measure. Even though the

“community as a whole may welcome the adoption of a particular tool, different

interest groups can hamper its effectiveness by pressuring local decision
makers (local commissioners, planning board members, etec.) to grant variances
and otherwise skirt development standards. In adopting any technique, :the
local government. needs to strike a balance between what will be politically

~ acceptable and what' will do ‘an effective job at ‘reducing hurricane rlsks.

A tool's polltical acceptability is closely related to its legal status.
Some tools will have clear authority under current enabling legislation; the
authority for others will be less certain. Even though a community must
sometimes. be innovative to deal with a unique problem, it is wise to stick to
technlques that have clearer authority and have been used successfully else-

-Where. (Chapter 4 discusses the autho_pty underlying different measures and

ways they have been used in communities throughout the -eountry,) It is- also
wise to stick to techniques that fall w1th1n the framework of exigting state
and federal programs dealing with hur'icane hazards (such as CAMA, the N.C. .
State Building Code, and the Natienal Floed Insurance Program),;each of ‘which
leaves room for more stringent local standards and has a sound legal footing.
As the state adopts new enabling legislation and as different tools withstand
‘court challenges, the range of option open to local governments will expand.

Legal challenges can.arise regarding both substantive issues (that is, what a

tool does or controls) and procedura issues (that is, how the local govern—
ment’ applies ‘the tool in -its day—tor operations)., While the mere

;possibility of legal challenges should not automatically keep the communlty

from cons1der1ng certain tools, the community should be aware of the legal
issues ‘involved in adopting and administering any tool for managing
development. ,

After comparing the above factors to the different measures available,
the loecal government must balance a number of .constraints in choosing which:
tools to use. Ideally, the measures selected will be legally defensible,
politically acceptable, and compatible with local administrative, technical,
and financial capabilities.  In pursuing any particular measure, the community.

- will probably have to undergo an adJustment in current politics or adminis-

trative procedures to work the measure into its existing program for managing

‘development. The magnitude of this adjustment will depend on how the tool
compares ‘to local political, administrative, and fiscal conditions.
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At this point in the process, the community should have several products.
First is a list of hurricane hazard mitigation needs or development charac-~
teristics the community needs to control. Second is a compilation of measures
which are currently in place to mitigate the hurricane hazard. Third is a
compilation of measures which the community can adopt to cover any needs that
current measures fail to address. The next step in the process involves
blending these into a coordinated local program for reducing the rlsk of
: hurricane damages. ~

. IMPLEMENTATION AND MONLTORING

~Implementation of local policies is the final step in formulating a
hazard mitigation program, as it is with any good planning effort. Once local
policies are implemented and hazard reduction measures are being carried out,
the community needs to monitor development to ensure that prescribed measures
are being followed.

Implementation involves adopting those policies and ordinances necessary
to put hazard mitigation measures into effect. The selection of different
hazard mitigation measures should be based on an analysis of the community's
susceptibility to storm damages (Steps A and B), an identification of key
mitigation problems (Step C), and an analysis of local measures that address
these problems (Steps D and E).

Certain policies Will put,hazard mitigation measures into continuous
operation as a means of managing development in the community, such as zoning
requirements and construction standards, Other policies will put hazard
mitigation measures into effect only in response to disaster, such as relo-
cation programs and temporary moratoria on development and reconstruction.
All policies which guide development and reconstruction should recognize the
different levels of risk that exist in different parts of the community and
in different types of structures. ‘ )

“These policles should be adopted and in force before a disaster actually
occurs in the community. This allows the community to formulate and enact
different ordinances and programs in a more rational manner, rather than
responding to problems and trying to resolve them at the "heat of the moment"
‘immediately after disaster strikes. ' Such advance. planning gives the community
time to examine storm hazards and formulate workable and effective means of
" mitigating them. It also gives the community time to follow normal adminis-
trative procedures -in adopting new policies and to include full public
participation in local government decision making. This time does not exist
after disaster strikes; people begin rebuilding immediately and tend not to
protect themselves against future damages by relocating or building more
~ strongly unless local policies guide them to do so. Local efforts to adopt

hazard mitigation medsures immediately after a disaster rum headlong into this
rush to rebuild; in:1982, Gulf Shores, Alabama, adopted a strong zoning ordi-
nance in response to Hurricane‘Frederic (which occurred in 1979), but only
after 80 percent of the community was already rebuilt. Communities need to
plan carefully and adopt appropriate hazard mitigation measures ahead of time
so that post—-disaster reconstruction follows prescribed guidelines to
adequately reduce the risk of future damages.
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Implementing hazard mitigation measures before disaster strikes also
ensures that development taking place:now 1s reasonably safe from storm
damages. There is little sense in waiting for a disaster to occur when a
community can take steps beforehand: to: reduce the impact of a disaster. and to
save the community a good deal of money and emotional stress. The lack of
time for good planning after a hurricane or other disaster further points out
the need for good‘planning before.diSas;er‘strikes. Reducing the risk of
future damages,fromwhurriCanes and other major storms should be a primary goal
of ‘a vulnerable coastal community; measures to mitigate these damages should

~be a primary element of the community's regular planning and decision-making
procedures., ' ' ‘ ST - ‘

Local hurricane hazard mitigation measures need to be integrated with
other local plans, policies, and programs which cover other aspects of
development in the community. Local officials need to bear in mind how hazard
mitigation relates to other. goals and :policies of the community. ' For example,
local land use policies mayfadvocate>a,level or density of development that
exceeds the community's capacity for safe and timely evacuation. Local
policies that regulate development to.reduce the risk of hurricane damages. can
help 1local emergency operations: plans:be carried out smoothly by reducing the
overall level of damage in the community. Hazard mitigation policies ‘
governing the location and design of public facilities directly affect local
capital improvement planning. Land_agguiSitiqn‘programs:can.affect loecal
planning for beach access and other: - open space uses., Hazard mitigation
planning should consider how various hazard mitigation, land use, emergency
operations, capital improvements, beach access, and other plans and policies
affect each other. It should also con_ider,how‘local_hQZard‘mitigation‘
policies and programs relate to state and federal programs which help manage

development and recpnstruction'inkthgmcommunity‘and»hélp‘reduce the risk of
storm damages. B ’

" The local govérnment should~con “nuoualy.obserVe;how development is

proceeding in the community once hazard mitigation measures are adopted- and

implemented. Keeping track of development helps the. community see if hazard
mitigation policies are being followed and if hazard mitigation policies need

- to be-modified in any way to make them more workable and effective. Such

monitoring can identify further problems in coverage. and enforcement that the
community needs to resolve. Monitoring efforts can involve less formal,

- continuous observations -or more formal, periodic evaluations. In whatever

form, monitoring éffortsﬁshoul@‘pay;attentipn:to where. development is. locating
(relative to different hazard areas) and how development is being built

(relative to the forces expected in each hazard area).
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CHAPTER 6:

'TOPSAIL ISLAND CASE STUDY

A case study conducted on Tops il‘Island,kNOrth Carolina, :illustrates the
hurricane hazards present in coastdl ‘communities and the ways local government
. can manage development to mitigate thése hazards. The case study applies the
procéss‘Outlined;in~the‘preceding‘cﬁépter to map hazard areas, assess the
community's vulnerability to damage, identify mitigation needs, and review
mitigation measures. The case study demonstrates some of the issues facing a
community which is trying to manage development to reduce the risk of

. hurricane damages. It also points out the need for coastal ‘communities to

plan for reconétrdctidn;béfOre'the'Storm,to minimize the chaos that attends
any natural disaster, to facilitate reconstruction, and to ensure that
reconstruction leaves the community safer from the next storm.

‘ Topsail Island is a coastal barrier located midway between Cape"Lookout
and ‘Cape Fear (see Figure 6.1). The 'island is about 26 miles long and runs
northeast to southwest, It is bounded on the south by the Atlantic Oceéan, on
the north by the Intracoastal Waterway, on the east by New River Inlet, and on
the west by New Topsail Inlet. ‘THe ‘eastern half of the island lies in Onslow
County; this section is known as West Onslow Beach and is ‘unincorporated. The
western half of the island lies in Pendér County and is divided between the
Town of Surf City and the Town of Tépsaill Beach (see Figure 6.2). The island
has a year-round population of about ‘820 and a peak seasonal (summer)
‘population of about 19,950 (1980 & ates). The island is comnected to the
mainland by two two-lane bridges. A .swing bridge built in the 1950s runs from
Surf City across the Intracoastal Waterway. A newer and higher bridge runs
from West Onslow Beach across the T acoastal Waterway. A two-lane main

road (N.C. 50 and'210)fruns~thefleﬁg%h~of the island, with side roads and
parallel roads in the more developed ‘areas (such as Surf City and Topsail
Beach). ' SR ‘

The island has been called Topsatl Island since the 1700s, According to
local legend, the name originated di ing the years when pirates hid their
ships in the back channels and waited to attack passing merchant ships. After
the: merchant ships became aware of this hiding place, they began to watch for-

the topsails of the pirate ships showing over the dunes —— hence the island's

‘name, During World War Two, the federal govetnment posséssed the island as

part of nearby Camp Davis and installed a pontoon bridge, roads, power lines,,
and buildings. The government aISO~bﬁilt.cOncreue‘tOWerS'and.launch,pads-as
the initial location for its Missile Launching Project, which was later moved
to Cape Canaveral, Florida. 1In 1949 the island returned to" private hands and
began to develop as an ccean resort. Surf City tncorpbrated‘in_1951; Topsail

- Beach incorporated in 1963,
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Figure 6.1: Location.obe0psail Island, North Carolina -
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MAPPING HAZARD AREAS

; Topsail Island contains the full array of hurricane hazard areas
identified in the preceding chapter. Its vulnerability to damages from scour,
wave action, flooding, and high winds differs at different sections of :the
island. The entire ocean shoreline is characterized by a beach and dune
system which acts as a buffer to absorb the forces of the sea but is also very
fragile. The beach -along Topsail Island is gradually eroding inland, at a
rate averaging about two to three feet per year. The inlets at each end of
the island are also highly dynamic and bordered by low—lying land with little
dune protection. Most of the island is less than ten feet above mean sea
level, with higher elevations occurring mainly in Surf City and West Onslow
Beach. The 100—year flood level, as determined by the Federal Insurance
Administration, is roughly 13 feet above mean sea level. The island also
contains some overwash.fans, where past storms have breached the dunes and
flattened the land behind them. The island also has  three sets of finger
‘canals, one very close to New Topsail Inlet, which create weak points in the
island's resistance to hurricane forces. The island's estuarine shoreline is
‘low-lying and mainly left in its natural state,,though there 1is extensive
bulkheading in Topsail Beach and along the finger canals, where homes have
been built along the sound shore.

Several sources of information were used to map hazard areas on Topsail
Island: the Coastal Resources Commission's AEC designations, the National
Flood Insurance Program's rate maps and flood hazard boundary maps, and aerial
photographs which identified overwash fans and finger canals. This infor-
mation was combined into a Composite Hazard Map showing the dlfferent hazard
areas and the level of risk associated with each.

National Flood Insurance Program Information

As particlpants in the Regular Phase of the National Flood Insurance
Program, the Towns of Topsail Beach and Surf City had detailed flood insurance
rate maps available; these identified A-zones (subject to flooding by the 100-
year flood) and V-zones (subject to flooding plus wave action) in each town
‘(see Figure 6.4). They also identified the relatively safer B—zones (subject
to flooding by the 500—year flood) and C-zones (land above the 500-year flood
eleyation). Elevations:in Topsail Beach and Surf City are generally less than
‘ten feet above mean sea level. However, the flood insurance studies for
Topsail Beach and Surf City determine the 100-year flood elevation to be 12.6
feet,

. Because of Topsail Beach's uniformly low elevation and the low height of
the frontal dunes along its beachfront, approximately 95 percent of the town's
land area is in the V-zone, subject to flooding and wave action by the
100—year storm. The remaining five percent of the town is in the A-zome.

The entire town can expect to be inundated ‘by a major hurricane.

‘ Surf City has a higher and more developed dune system and a more exten-
sive soundside marsh. Thus only about fifty percent of the land in Surf City
falls into the V—-zone. Another forty percent falls into the A-zone. Only’
about ten percent of the .land area is in the B and C-zones.
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Onslow County is enrolled in the Emergency Phase of the National Flood
Insurance Program; therefore, no-detailed flood insurance rate. maps. are..avail-
able for West Onslow Beach, only the less—detailed flood hazard boundary -maps.

‘These ‘maps show only the special flood hazard area” (also called. Zone A)

which is subject to flooding by the.100-year flood; they do not.break. this

“area down into A-zones- and V-zones: (see Figure. 6. 4) Such- a breakdown will

occur. when the Federal Insurance Administration prepares. its final flood
insurance study for Onslow County. and issues flood insurance rate maps.. The
flood: hazard boundary maps for. West-Onslow Beach show the "special flood-
hazard area -as covering over 90 percent of the land in West Onslow Beach.

vCAMA Information

The next step involved mapping the four areas of environmental concern
addre331ng hurricane hazards: ocean erodible AECs, inlet hazard AECs., flood.

~hazard AECs, and the estuarine shoreline AECs. (see Figure 6.5). The Office. of

Coastal Management in Raleigh maintains aerial photographs demarcating ocean
hazard AECs (ocean erodible areas, inlet hazard. areas, and flood hazard

_areas). The flood hazard areas correspond to the National Flood Insurance
~ Program's V-zones (but only those. V~zones bordering the ocean). Estuarine
“shoreline AECs are set by. Coastal Resources Commission regulations .as all land
:Wlthln 75 feet- of an: estuarine shoreline. Ocean erodible areas, inlet hazard

areas, and estuarine shorelinesw esubject to the full.complement of hurri--

‘cane hazards (erosion, wave action flooding, and high winds). Floed hazard-

areas are subject to essentially the: same hazards,_but with less potential for
serious erosion. . ' \

The ocean erodlble AEC is bas '70n a.setback- from the first line of
stable natural vegetation plus. an. additional area. where erosion.can. be

- expected from storm surges:..and wave: -action during the 100-year storm. The::

setback is determined by multiplying the annual erosion.rate for a particular
section of beach by 30; the setback: on: Topsail Island ranges: from 60 to 76
feet for different segments of the beach. The total ocean erodible AEC for

Topsail Island, as designated by the . 0ffice ‘of Coastal Management, encompasses

a strip ranging.in width from 195 :feet in the center of the island (Surf City)
to 215 feet at the western end - (Topsail Beach) and /286 feet at the eastern.end:
(West Onslow Beach)

Topsail Island also contains two inlet hazard AECs; bordering New, River
Inlet and New Topsail . Inlet. Each: of  these inlets: is.very dynanmic, subject to.
large—scale shifts. =~ New. River ‘Inlet: is presently migrating southwest, causing
erosion at the easterm: end of the .island. at-a rate. of about .20 feet  per-year:

- (Onslow County Planning Department ‘1981, ps 33). New Topsail Inlet is also:

migrating to the southwest, gaining land for ‘Topsail Beachs Inlets; however;.
are.very unstable formations. Changes. in the direction of migration: -are:not
unknown; hence, ‘the’ generous setbacks .used in-the. inlet hazard AECs.

An historical analysis of the\geologic history of New Topsail Inlet-

indicates a very unstable past. A compilation of historical charts, maps.,

aerial photographs and geomorphic features shows that Topsail Island has :grown:
at the southern end by almost 5 miles in' the past 250 years as the inlet. ‘has-
migrated This means that most of the town of Topsail Beach is on recently

- formed 1and.
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. The land contained in the inlet hazard areas is low-lying, with little or
no dune protection. In a major storm, these areas will be washed over by
water entering and leaving the sounds behind the island. The inlet hazard
area bordering New Topsail Inlet also covers a set of three finger canals,
which are cut so far into the island that they are separated. from the ocean by
only 'a two-lane road and a narrow strip of duneless beach.

Informatlon from Aerial Photographs

The Office of Coastal Management's aerial photographs showed other haz-—
ardous areas which are not designated as AECs and are not directly addressed
by flood insurance studies, namely overwash fans and finger canals. Overwash
fans can be easily identified from aerial photographs by a breach in the dune
system and an area of little or no vegetation which spreads inward from the
beach. Several such areas were found on Topsail Island. = Since these areas
have low elevations, they are covered by the ‘flood insurance maps as either
A-zones or V—-zones., However, the lack of dune protection makes these areas
particularly vulnerable to future damage.

The aerial photographs‘also clearly showed the location and extent of
finger canals on Topsail Island. Finger canals:are artifically dredged areas,
with housing typically placed on the narrow strips of land between them.
Finger canals weaken a barrier island's resistance to erosion in a storm.
Finger canals create weak spots which can easily become new inlets during
major storms, as water that has collected in the sound funnels and pushes
through the canals to the ocean. The danger is greater the deeper canals cut
into an island and the less distance there is between the canals and the
ocean. This recently happened in a normal winter storm with the finger canals
near New Topsail Inlet, where water washed across the road to connect one of
the canals to the ocean. While this washover was temporary, it points out the
dangers that a larger storm will present. The land in this section of Topsail
Island is low and without dunes or anything else that would prevent a breach.

5

Composite Hazard Map

The information from the flood insurance maps, AEC designations, and
aerial photographs was integrated into a single Composite Hazard Map in order
that all hazard areas could be identified together (see Figure 6.6). This
compilation led to the designation of four general hazard areas, each with a
different level of risk from the damaging forces of a hurricane. 'As shown in
Table 6.1, Area 1 consists of the ocean erodible AECs, inlet hazard AECs, and
estuarine shoreline AECs, each of which is subject to erosion, wave action,
flooding, and high winds during a major storm. Area 2 consists of the flood

insurance V-zones, which are subject to wave action,;floodihg, and high winds,

Area 3 consists of the flood insurance A-zones, which are subject to flooding
and high winds. Area 4 covers the rest of Topsail Island, which would still
be subject to high winds during a hurricane though not likely to suffer
flooding, wave action, or erosion., . The Composite Hazard Map also pinpoints
finger canals and overwash fans on the island as locations that are partic-
ularly hazardous for development; each of these is covered by one of the
hazard areas listed above, but each still must be kept in mind in seeing how
development on the island is or is not: protected against hurricane damages.
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VULNERABILITY ASSESSMENT

Severity of Risk

The severity of risk is basically a function of the number: of physical
forces (erosion, wave action, etc.) that a hurricane is likely to impose on a
particular hazard zone. The Composite Hazard Map shows different hazard areas
with different levels of risk (see Table 6.1). Area.l is the area at most
‘Severe risk due to its being subject to the full complement of hurricane

~Table 6.1: Definition of Hazard Areas

Forces Present/Expected

© Wave - o High

Area Erosion Action Flooding Winds Boundaries

1 . X 7 X 48X : X -Ocean erodible AECs, inlet

‘ ‘ SRR T ' hazard AECs, estuarine

shoreline AECs.

2 o X x X Flood insurance V-zones

3 - ‘ X X 'Flood insurance A-zomes
R : » R X . Rest of community

forces. Area 4 faces the least severe risk on the island since, in a major

-~ storm, it can reasonably be expected to suffer only high winds.: (This by no-

means -implies that Area 4 is rigk-free; hurricane winds are a serious forece to
contend with and must be accounted. for in any hurricane-related planning
effort., In the event of a hurricane, all of Topsail Island will face severe

damage.) Using the Composite Risk-Map as a guide to. the location of hazard
~areas and the levels of risk ‘they entail, it was then possible to get a rough

idea of the magnitude of risk facing each community -on Topsail Island by
comparing the Composite Hazard Map ‘to the pattern of existing and expected
development on the-island. '

“Magnitudelof Risk

The ma gnitude of risk . is basically a: function of the size of the popula-
tion and the number and value of developed properties exposed to the -hurricane
forces likely to affect a hazard area. To estimate the magnitude of risk
facing: Topsallvlsland the Composite Hazard Map was overlain with the land
use ‘maps . of ‘each community on the island.

Topsail Beach, Surf City, and.Oﬁslow Cdunty each had land use maps:
identifying the location of all buildings on the island; the maps were -coded

to indicate residential and commercial structures. Although the land use
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maps for Surf City. and Topsail Beach were prepared for the 1980 land use plan
update, they were compiled from 1977 survey data. Thus it was necessary to
conduct "windshield surveys" to update the maps. Unless a community has a
recently completed land use map, it will probably be necessary to update the
maps through an inspection of the community. The Onslow County Planning
Department maintains an up—to—date inventory of structures for West Onslow
Beach showing property lines, zoning districts, and whether or not a property
is developed. This map is kept current as new construction occurs, buildings
are moved, or buildings are torn down. Maintaining an on-going inventory such
as this is a good idea for other communities. It provides a ready source of
information concerning the development pattern of the community and is useful
for policy decisions. : ' '

Existing Development -~

An assessment of the magnitude of risk facing existing development on
Topsail Island was obtained by counting the number of residential and com—
mercial structures in each of the three jurisdictions which were located in
the various hazard areas identified on the Composite Hazard Map. The location
of roads, utilities, and public buildings was also examined., "

The entire town of Topsail Beach falls into hazard areas 1, 2, and 3. of
the 611 residential units in Topsail beach, 49 percent (or 298) are in Area 1
(the ocean erodible AEC, inlet hazard AEC, and estuarine shoreline AEC).
Fifty-one percent (or 312) are in Area 2 (the flood insurance V-zone), subject
to flooding and wave action during a 100-year flood. Thus, every home but one
is in either Area 1 or Area 2; the other home is in Area 3 (the flood insur-
ance A-zone). Eleven of the 37 commercial structures in the town are located
in Area 1; the remaining 26 are in Area 2.

In Surf City, 282 (28 percent) of the town's 995 residential units are in
Area 1. Another 217 (22 percent) are in Area 2. Another 437 (or 44 percent)
fall into Area 3, with the remainder falling into Area 4. Ten of the 70
commercial structures in Surf City are located in Area 1; another twenty are
located in Area 2.  The rest are in Area 3. , R

Because Onslow County is not yet enrolled in the Regular Program of the
National Flood Insurance Program, rate maps delineating V-zones do not yet
exist; therefore, the Composite Hazard Map does not show an Area 2 for West
Onslow Beach. Area 3 covers the land in West Onslow Beach that is classified
as the "special flood hazard area” (A-zone) by the flood hazard boundary map
for Onslow County. Of the 1,225 residential units in West Onslow Beach, about
315 (26 percent) fall into Area l. Another 790 (65 percent) fall into Area 3.
Forty-five percent of the residential units lie in an area of extensive finger
canals that appear in Area 3 but are likely to suffer more storm forces than
just flooding and high winds. A large condominum’development containing 180
units lies at the eastern end of the island, partially in the ocean erodible
AEC and very close to the inlet hazard area. s

~ Table 6.2 shows the number of residential and commercial units in each
jurisdiction that fall into the various hazard areas. -

;



Table 6.2: Number ofnSErﬁctures in Hazard Areas

Topsail Beach: - Surf City West Onslow: Beach

: Number % = Number % Number %
Residential Units R ’ C
Area 1 - 298 49, 282 28 315 26
Area 2 312 51 . 217 22 N/A. -
Area 3 I ‘ 1 <1 437 . 44 790 64
Area 4 o o 0 . 59 6 : 120 - . 10
Total 611 1000 995 100 1,225 100
 Commercial units B _ i :
Area’ 1 . 11 30 10 1A 6 35
Area 2 2% 70 20 29 N/A |
Area 3 0 0 40 57 11 65
Area 4 : : 0 0 0 o 0 0
Total : 37 100 - 70 100 17 100

The roads, utilities, and other: public facilities on Topsail TIsland were
also examined for vulnerability. There is a siugle primary road (N.C. 50 and
210) along the length of the island. Through Surf City, the road is located
as far inland as possible; the right-of-way having been.moved from: its:

~original location along the oceanfront. One section of the road floods

consistently in minor storms. In Topsail Beach, the primary road remains =
along the oceanfront and, due to the narrowness of the island at this point
(0.2 miles), will likely remain there: North.of the Route 210 bridge in West
Onslow. Beach, the road runs. directly -adjacent io the dunes: and oceanfront.
This ‘section of the road has long: been. recognized: as-hazardous, and private:
develOpers worklng in this area have: already begun taking steps. to move it.

‘Everywhere on the island, the primary ‘road ' is.-subject. to inundation by the:
100=year flood. -In Topsail Beach, the road lies: entirely in:Areas 1 and:2

and: is subject to the more severe-damaging forces of wave:action and erosion.
The: location of secondary roads. on the island: ba51cally coinc1des with: the:

flocatlon of homes  and: businesses.

-The»Jones—Onslow\Electric Membefship'Corporation's‘electric lines are-
situated: on overhead poles:along the primary roads. These poles pose a danger:

‘on the island ‘in the event of a hurricane; with a single route of evacuation,.

a fallen pole c0uld be disastrous.

The towns on: Topsall Island have limited community facilities. AllL

‘schools, health care facilities, and courthouses are located on the mainland,.

a sufficient distance inland to. be relatively safe from hurricane damage.
Topsail Beach and Surf City do, however, each have a town hall, housing the
municipal offices and police departments. Topsail Beach's town: hall is not
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elevated ‘and lies in Area 2 (the V-zone), where it will be subject to wave
action, flooding, and high winds. (The town originally intended to build a
two-story structure, with the upper floor safe from flooding, but could not
afford to install an elevator to provide the required access for handicapped
persons.) Surf City's town hall is located in Area 3 (the A-zone); it is a
two-story building, with the upper floor used for administrative offices and
the lower floor housing the police and public works departments.

Overhead power lines threaten
Topsail Beach's sole
evacuation route.

A study conducted in the spring of 1982 by the U.S. Army Corps of Engi-
neers sheds light on the cost of damages that existing development on Topsail
Island could expect to suffer during a hurricane. The Corps's Wilmington
District office surveyed nearly every existing structure on the island, esti-
mated its value, and estimated the damages to each structure from flooding at
different -levels (the 500-year storm, the 100-year storm, the 50-year storm,
etc.). The results of the study (see Table 6.3) indicate.that, in the
100-year storm, the town of Topsail Beach can expect almost 13 million dollars
in damages, the town of Surf City can expect over seven million dollars in
damages, and West Onslow Beach can expect over 15 million dollars in damage.

" The study dealt with damages from flooding only, not including the further
damages that ‘erosion, wave.action, and high winds would cause.
An assessment of the vulnerability of existing development on Topsail
“Island pointed out four sites of special concern on the island due to.the
severity of hazards present and the density of development at each site.

The first site of special concern is the western mile of beachfront
development. in Topsail Beach, which faces high erosion rates and contains
finger canals which cut very close in to the main road and the beach. 1In
1974, with the assistance of the N.C. Department of Water and Air Resources,

a system of seven sand bag groins was installed ‘along this section of beach to
help retard erosion. More recently, sand has been pumped in- from the sound in
~ an attempt to renourish the beach and dunes. However, erosion continues along
this stretch of beach; attempts to stabilize a highly unstable area may prove
futile. Most of this stretch of beach has few dunes to protect it. Several
homes at this end of the island have already been moved after ocean erosion
exposed their septic tanks and rendered the lots unbuildable. The ground
floor of the Sea Vista Motel, an unelevated structure along. this stretch of
beach, was flooded by high tides in the fall in 1981. The future of buildings
in this area remains uncertain. Normal erosion threatens their existence;

a hurricane would seal their fate.
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Table'6;3: Estimates of Damages on Topsail Island from

Storms of Different Frequencies

Damage Values

Storm ; (Real: & Personal Property)
. Frequency : ~in thousands of dollars¥*
Jurisdiction (in years): ‘Residential  Commercial Total
| Topsail Beach 500 18,088.1  4,052.6  22,140.7
' 100 ‘-:10,125.8 2,580.4 12,706.2
50 | 5 7,342.7 1,706.8 . 9,049.5
25 0 2,276.6 201.9  2,478.5
surf City . ,k5bo . 13,220.7 3,394.4  16,615.1
- 100 5,545.6 1,711.6 7,257.2
50 . 63l 134.3 1 766.2
25 O 269.5 29.5 299,0
‘WeSt_OnsloW‘Béach C 500 7‘23,749;o '2,237.2  25,986.2
100 o 113,588.8 1,485.7  15,074.5
R 50 | - 6,585.0 - 1,112:0 7,697ﬁ0
25 2,875.8 700.9 . 3,576.7
TOTAL . : -
(all jurisdictions) 500 55,057.8 9,684.2 - 64,742.0
b 100 29,260.2  5,777.7  35,037.9
50 14,559.6 ~a'z;953,1 17,512.7
25 5,421.9 - 932.3 6,354.2 -

" %Values reflect March 1982 price levels.

~Source: ‘U.S.‘Army Corps of Engineers —: Wilmington District, 1982,
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Severe erosion on the
island's western tip leaves
this motel and these homes
extremely vulnerable to
storm damages. Several
homes along this stretch
have already been moved to
other parts of Topsall Beach.

Looking soundward from the I
scene above, only a two-lane
road and: a narrow. streteh of
beach -separate this finger l
canal from the ocean.

N I

The finger canals at this end of the island compound the hazard. The
only things separating the canals from the ocean are a two-lane road and a
narrow beach. Minor winter storms have in the past caused a temporary
breaching of the island at this point.  Many homes are built along the finger
canals; fortunateély, these are all elevated to or above 13 feet (the 100-year
flood level) and thus have some protection against flooding. Nonetheless, the
threat of the island being breached and extensive damage to homes, businesses,
roads, and water lines occurring at .this point is very strong.

The second site of special concern is the mobile home parks located in
Surf City. Mobile homes are often situated very close together and are seldom
elevated. One large park is located in Surf City at Barnacle Bill's Pier, on
oceanfront land where the dunes are broken and elevations are generally less
than ten feet. Several other mobile home parks are located in Surf City along
the soundfront, on elther side of the Highway 50 swing bridge. The mobile
homes here are also unelevated, grouped close together, and set very close to
the water without protection. ' These mobile homes are all in the V-zone, and
many are in the estuarine shoreline AEC as .well.
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~located on a flat strip of land with broken dunes and low elevations, This !

“where low-lying mobile

The third site of special concefh is an extensive finger canal system in
West Onslow Beach, just north of the Town of Surf City. This site consists of
seven finger canals lined with about 500 homes. Most of these homes are
mobile homes set directly on the ground, Since finger canals involve arti-
fically dredged and filled land, this land could easily shift and erode under

‘the forces of a hurricane. Adjacent to these finger canals, on the oceanfrbnt

just north of the Scotch Bonnet Pier, is a large mobile home subdivision

area was washed over bvaurricane,Hazel’and remains as a potential overwash
pass. o : i ‘ ' ?

; The final site of special concerii is the Topsail Reef condominium
development at the eastern end of the:island in Onslow County. . Here, 240

‘residential units have been bullt 1,000 feet from the New River Inlet, which

is migrating towards them at a rate of 20 feet per year. ' In addition to
bordering the inlet hazard area, the -dunes ‘along this section of beach are

‘particularly. low and discontinuous; so storm surge flooding and wave battering

are highly likely. As a result, the ‘highest density development on Topsaill
Island is located at one of its mostfﬁazardous areas. - ‘

Future Development- —-

In addition to existing“dévelopment and the hazards fécing it, signi-
ficant future growth can be expected on.Topsail Island, mainly in West Onslow
Beach. : » - B TR

Mobile homes ave common.
in Surf City. B

The same is true for
West -Onslow Beach,

homes line an extensive
system of finger canals.




West Onslow Beach contains approximately 3,292 acres of land. . Of this,
1,789 acres are zoned as a Conservation District where little: or no develop-
ment is allowed to occur. Of the remaining 1,503 acres, 1,250 acres are
presently undeveloped (Onslow County Planning Department, March 1982 data).
This includes about 70 percent of the oceanfront -- a total of 8.4 miles.. The
development of Topsail Reef condominiums at the eastern end of the island
foretells the scale of development West Onslow Beach can expect as this
stretch of relatively undeveloped island appeals to developers and potential
homeowners. The developer of Topsail Reef condominiums has, with the approval
of the N.C. Division of Environmental Management, begun construction on a
privately-financed and privately-maintained one-million-gallon-per—day sewage
system for West Onslow Beach, with the capacity for expansion to three million
gallons per day. This system would serve a 582-unit condominium development
he plans to build just west of Topsall Reef, as well as a 600-unit development
that another developer has proposed for Permuda Island (a low-lying soundside
island that is connected to Topsail Island by a low, narrow, and unpaved
causeway). A large portion of West Onslow Beach has been designated as
"undeveloped coastal barrier” by the U.S. Department of the Interior in
response to the Omnibus Budget Reconciliation Act of 1981; this portion of the
island will be ineligible for federal flood insurance after October 1, 1983.

The towns of Surf City and Topsail Beach can also expect to continue
developing, though not as dramatically.  While the sort of large—scale,
multi-unit development which characterizes Atlantic Beach and Wrightsville
Beach has not affected Surf City or Topsail Beach, their smalltown characters
cannot be guaranteed. - With 470 acres available for development in Surf City
(John J. 'Hooton and Associates, 1981, p. 8) and 164 acres available in Topsail
Beach (John J. Hooton and Associates, 1980, p. 22), the pressures to build
will continue. '

Evacuation of Topsail Island 1n the -event of a hurricane is not seen-as a
problem at the present time.: The ‘two bridges leading off the island —-— Route
210 at the northern end and Route 50 .in the middle -- are collectively able to
transport at least 1,500 vehicles per hour given ideal conditions. With a
12-hour warning time, 18,000 vehicles could be safely evaucated from the
island.  While this is‘substantially greater than the number of vehicles
present on Topsail Island at any given time now, the future growth and resort
popularity of the Island could greatly increase traffic. The capacities of
the roads and bridges of Topsail Island for‘hurricane evacuability must be
recognized and monitored in the future.

REVIEWING CURRENT MITIGATION MEASURES

Mitigation measures currently in place on Topsail Island reflect the
different goals and objectives of the three jurisdictions involved and, to a
certain extent, the differing levels of vulnerability along the island. Local
policies in Topsail Beach, Surf City, and West Onslow Beach therefore offer
three different approaches to hurricane hazard mitigation in covering both new
development and the reconstruction of damaged buildings.
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Construction there
proceeds at a hearty
pace. '

This narréwband'pOorZy-
‘maintained road-is- their
ovily route out.

Most -of West Onslow Beach
remains undeveloped.

These condominiums fore-
. shadow things to come on
‘the edstern end of West
“Onslow ‘Beach. '




Topsail Beach

Topsail Beach, at. the southern end of the island, is the most vulnerable
to hurricane damages.  With 99 percent of all buildings in the V-zone, Topsail
Beach has the greatest amount to lose. Perhaps it is mnot surprising, then,
that Topsail Beach has adopted the most extensive and effective measures for
" protecting against hurricane damages. ‘

The Topsail Beach Land Use Plan (adopted 1976, updated 1980) provides
guidelines for the town's future development, including land classifications
and natural resources and community development policies which deal with the
type, location, and timing of development.  The plan stresses the objectives
of maintaining only single-family development in Topsail Beach and protecting
the community from damage by long~term erosion and storm forces.

Within the Town Code, and adopted as the force of law, are Topsail
Beach's floodplain management regulations. Using the town's flood insurance
rate map as an overlay for the zoning map, the floodplain management regu—
lations require that:

1. Non-residential ' structures must be elevated or flood-
proofed to 13 feet above MSL;

2. Structures in the V-zone must have open space or breakaway
walls below base flood elevation,

3. Pilings, anchorages, and breakaway ﬁalls must be approved
by the. buillding inspector;

4, No dunes may be altered;

5. No use of fill for structural support shall occur
in the V—zone; and

N

6. No mobile homes may locate in the V-zone.

The regulations mirror the minimum regulations required by the National Flood
Insurance Program for participation in its Regular Phase. All new con-
struction and those structures undergoing "substantial improvements" (repairs
or reconstruction greater than 50 percent of fair market value) must comply
with the floodplain management regulations.

Topsail Beach has also adopted a zoning ordinance and . subdivision regu-
lations which strictly regulate mobile homes and multi-family dwellings. The
establishment of a mobile home park or the building of multi-family structures
(such as condominiums) is not permitted by right anywhere on the zoning map.
“To do so requires a special use permit from the Town's Board of Commissioners.
The zoning policies governing non—conforming uses and structures are partic-
ularly relevant for post—hurricane reconstruction. Non-conformlng uses may
not be rebuilt in a residential district if reconstruction exceeds 50 percent
of replacement cost. Non-conforming uses may not be rebuilt im any other
zoning district if reconstruction exceeds 70 percent of replacement cost.
Non—-conforming structures (i.e. those not meeting setbacks and other require—
ments) may not be rebuilt in any district if reconstruction exceeds 75 percent
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of replacement cost. These‘requirementS‘snpplement:those in. the floodplain

management regulations governing the repair of damaged structures. These -
requirements ensure ‘that, in theevent- of destruction by a hurricane .or other
disaster, hazardous uses and structures: will not be re-established and the
town's development goals, as outlined:in the-land use plan, the. floodplain
management regulations, and the zoning: ordinance, will be. furthered.

surf City

- Surf City' s polic1es are in many ways similar to those of Topsail Beach
but allow a broader scale of development. . The town's land use plan expresses:

Surf City's desire to "maximize a structure's protection: from wind . and water-
and to minimize damage to the protective land forms. of dunes. and beaches;"
(John J. Hooton and Associates, 1981, p. 26). Within the Surf City Town Code -

is a flood damage prevention ordinance.whieh is essentially identical to .
Topsail Beach's f100dplain managementnregulations; It too requires that:

1. re31dences ‘new construction, or: substantial improvements
(repairs or recomstruction worth 50 percent of market value).
must be elevated at or:above base flood level (13 feet above
MSL) in V and A—zones,

2,‘ commercial’ buildings ‘must be elevated or. floodproofed to the.
base flood level in these zones,

3. .open space: or breakaway ‘'walls must: be used. below base flood.
- 'elevations :in the V—zones,v

4, anchorings ' and pilings ‘must be certified by a reglstered
engineer or archltect,

5. no alteration of dunes:or:use. of £fi1l for- structural. support
- shall occur in the V-zone. .

In Surf: City, mobile homes ‘are not- as- strlctly regulated.as in ‘Topsail.
Beachs Because over 30 percent of tHe' housing: stock in Surf City is presently.
mobile: homes, stringent regulation is~not as politically feasible. Instead,
§urf City's zoning ordinance has designated specific districts in the. town
where ‘trailers and mobile homes:are permitted. . Additionally, mobile homes:
cannot locate in the high hazard flood area- (V-zone) except’ in .an existing

‘mobile home- park or subdivision, All new parks and-subdivisions (and-

extensions to existing ones) and mobile homes not' in a park-or subdivision::
must have the' lowest floor elevated to base flood level (13 feet above MSL)
Mobile homes which' are substantially damaged must be elevated to'13 feet and-
be no closer: than 15 feet to another structure. Mobile homes may -not . be::
rebuilt outside the Town's R5M- zoning: district (which exists in only three:
areas- in town where there are: already mobile home developments.) .

Surf: City's" zoning ordinance also allows more- :liberally for multi-family:
structures than does Topsail Beach's zoning ordinance. The ordinance. allows.

‘ multl—family construction in res1dential districts: as:long as it meets the-

town's height and lot size: restrictlons.
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Whereas non-conforming structures must meet the town's elevation, lot
size, and height requirements if they are substantially damaged, the zoning
ordinance allows non—-conforming uses to rebuild provided no further non-
conformity occurs (that is, without increasing space or further violating
dimensional requirements).

West Onslow Beach

The eastern half of Topsall Island is the unincorporated area of West
Onslow Beach, administered by Onslow County. Since West Onslow Beach is
largely undeveloped, the policies there reflect a more growth-orieénted
attitude towards development than those in Topsail Beach or Surf City, and a
lesser recognition of the hurricane hazard. The Onslow County Land Use Plan
recognizes that "West Onslow Beach will grow by leaps and bounds barring
problems associated with hurricanes” (Onslow County Planning Department, 1981,
p. 81). The County expects development to occur at a high pace, including
single~family residences, condominiums, and hotels. The County maintains no
floodplain regulations or elevation requirements for West Onslow Beach. The
County does have zoning and subdivision regulations and planned unit develop—
ment (PUD) standards in force on West Onslow Beach, but these are vague and
ineffective at addressing hurricane hazards. Mobile homes and multi-family
condominiums are permitted at West Onslow Beach, subject to the zoning ordi-
nance's lot size restrictions. For reconstruction following a hurricane, the
Onslow County zoning ordinance states that non—conforming structures and uses
may not be reconstructed if damaged beyond 60 percent of replacement cost,

The C0unty does have a "conservation” zone in place that is designed to
protect floodplains and estuaries. This district covers over half of the land
in West Onslow Beach, entirely on the soundside of -the island. The County's
land use plan supports the use of elevation and setback requirements: to pro-—
tect development from flood hazards; it also states that the County intends to
adopt more stringent floodplain management regulations (similar to those in
Topsall Beach and Surf City) once the Federal Insurance Administration has the
County's flood insurance rate maps prepared and the County enters the Regular
Phase of the National Flood Insurance Program. However, the rate maps will
not be ready before autumn of 1983, if not later. Meanwhile, development in
West Onslow Beach continues; most new construction is fortunately elevated to
take advantage of lower flood insurance rates, The state's CAMA regulations
also play a major role in determining whether or not new development reason-
ably protects itself against hurricane damages by enforcing the ocean erosion
setback and standards for construction in ocean hazard AECs..

In addition to the above local regulations, the three jurisdictions on
Topsail Island operate under the various requirements that state agencies use
_to govern development (as described in the preceding chapter). Each juris-—
diction administers CAMA's standards for minor development projects in areas
of environmental concern. The Office of Coastal Management handles major
projects in AECs as well as proposals to dredge and fill in estuarine waters
and wetlands. All development must comply with the State Building Code, which
is administered by the local governments. None of the three Jurisdictions
varies from the code.

6-18



Table 6.4: LocalfPolicies;In.Effectton_Topsaililsland

Local Policy . ‘ Topsail Beach Surf. City. West-Onslow..

1. Floodplain,regulations . X - X

~o‘e1evation or flood- .
- proofing required ' ; X X

o:open;space,bbreakway;
- walls below flood

level in V-zone o | h; X X
- no.alteration‘of-dunesi o »;l' X ‘ . ¢ X
‘2, Zoning ordinance , X X. X

o,restrictionsaon S y {
mobile homes, : strict. moderate . slight

e restrictions. on.

multi—familyf‘  strict ) moderate. slight
3. Subdivision regulations | X - X X-
4. Land Use Plan h’ _ X. X o X
o;ldevelopmentfunLOOkz Singlerfamily‘ mixed: =~  high-density.
5. Destruction level 'to 0 A 50%%75%, ; 50% forx. 60% .
deny rebuilding non- LA structures;
conformities i : IR : , none  for, uses. .

6. National Flood

' Insurance Program . Regular. ' Regular - Emergencyy-

Even though. each Jurisdiction on. Topsail Island, exercises some;level.of:
control over development .that  covers.the. different hazards associated with
hurricanes, each Jurisdlction suffers .to, some, degree from problems -in-
enforcing 1oca1 and. CAMA . regulations. Enforcement problems. arise for three.
reasons. ~ First is the ill—deflned role of local government in- regulating
development which grows out of public attutides toward the use of private.
property. Second  is .the 1ack of compliance .on_the part. of developers._ Third:
is the lack of" staff and other. resources. for carrying out enforcement actions.,
By.. and large, development on Topsail Island has. complled with . the .appropriate..-
regulations. However, a few concerns surfaced during discussions-.with loca
officials in Topsail Beach, Surf City, and Onslow: County.x These concerns havem
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a definite bearing on whether or not development on Topsail Island is reason-—
ably safe from damage and whether or not Topsail Island officidls can rest
assured that post-hurricane reconstruction will be expedient and leave the
community safer than it was before the storms

The role of local government in regulating development is not strongly
defined on Topsail Island. Part of this stems from the lack of public
acceptance that such a role should exist. The attitude of each jurisdiction
varies as each has grown accustomed to different types of development and has
faced different development problems., - Topsail Beach, which wishes to remain
primarily a single-family residential community, maintains the strictest
control over the type and location of development and invests a good deal of
effort in formulating and enforcing development regulations given the limited
resources that it has available.  Surf City, which is .a more diverse resi-
dential and business community maintains a slightly less restrictive attitude
towards development and thus tends to channel its attention to other pri-
orities. Onslow County, which governs relatively undeveloped West Onslow
Beach, expects its half of the island to grow significantly in the next five
to ten years and has so far taken little action to ensure that this
development enjoys maximum protection from hurricane’ damage.

ALl of the communities on the island are taking action to protect the
oeeanf?ont dunes -- their first line of defense.

Enforcement efforts in each community are hampered by the efforts of
those -who seek to evade the regulations. Stories of construction at odd hours
or on weekends to avoid building inspection are common. It is impossible for

each jurisdiction to achieve 100 percent enforcement given the limited
resources each has on hand.

A problem common to-all three jurisdictions is the limited number of
qualified personnel and resources for enforcement purposes.. As small towns
with limited revenues, neither Topsail Beach nor Surf City employs. a full-time
inspector or planner. Each town has a part—time building inspector. Sub-

division reviews and requests for zoning variances. go directly to the Board of

6—-20



Cqmmissidners., Onslow Cbunty ha3~a£fﬁll—time:planning.department, but. with
one  inspector responsible for all of Onslow County, there is- limited: time:

~available for West Onslow Beach projects.

The three jurisdiqtionS~on qusail Island,can_éxpect to- have: serious
problems in managing post-hurricane reconstruction. The local inspectors
have had: little if any training and. experience ‘in damage assessment. To

- determine 1f non-conforming structures must be rebuilt to current require-

ments, .an inspector must be”able‘toxspecifyrthe,level;of-destructioni' The. -
lack of experience in damage assessment, together with the widespread
destruction that will accompany..a hurricane, presents a nearly impossible. task
for local inspectors and other local officials on Topsail Island, especially
since the will all be called on in the emergency to fulfill a.-variety of’

responsibilities.

- IDENTIFYING MITIGATION PROBLEMS

An -identical question‘was‘posedmto officials in each of the three juris-
dictions in separate meetings and thgir~responsesuwerevlistedgand'ranked
according to priority. The question was, What are -the most serious-problems-

~ that your community. faces in influencing‘private,and,public.development and:

reconstruction to minimizeahurricaneﬁﬁgzards.tp,life,and property? Not
surprisingly, they identified many.common problems which they felt impeded

‘their;efforts to mitigate the effec wofﬁhurricanes,, The problems  fall into

two. categories: ‘philospphiCal.audfééginigtrative.

kPhilosophical Problems

‘The - main philospphical_problgmﬁip,managing.deyelopment to.reduce: the risk
of,hurricane,damages~involveskdetermihingﬂan,acgeptableqlevel of risk for
individuals and the community to take, and determining an acceptable level of-
government control: over deyelopment;invthewcommunity.‘ The . popular:conception
of. hurricanes along the North. Carolina: coast is that of a low-probability
event. This iS~due,to”the,unusual_lull,in\hurricane“ac;ivity of the past 25
years. This attitude is further exa erbated -by-the availability of federal

flood insurance. The certainty of enjoying a. house insured from damages. seems

to outweigh the threat of .potential damages. ‘Mayors in both Surf City.and-,
Topsail Beach feel;thatga,major-problem;in.their communities is the.attitude.
of‘ci;igens_toWa;ds,private_property;rightSﬁand‘theurolegof;gqvernmenpm
Repplewtendwto'rgsent~government«rnglapionpin,what~they-feel’are”indiwidual
dgpisionswof:risk:taking:with"privateqproperty. This. individualistic attitude.
towards. risk~taking has made a;tempts_at;collective-Standard-setting a
cqnstant‘battle.,‘It»aLSQ,createsaafPQlitical,climate that: works against-the:
adoption of stringent regglations,which;protect_develqpment»and post-disaster-
reconstruction from storm damages.

Another major problem Topsail Iéland faces in influeneing or managing:
development. is the -many different pressures which exist to develop., These:

 pressures can take. the form of internal pressures within local government to

grow and expand. its tax base, especially as the cost. of government services.
continues to rise. Pressures also come from outside developers who recognize
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the large amount of developable land on Topsail Island and seek a profit.
State and federal agencies are a third source of: development préssure in that
they award grants—in-aid to communities for projects which will accommodate
growth, such as roads and wastewater treatment systems. On Topsail Island,
the upgrading of the primary road and the construction of the second,
fixed-span bridge opened up’ the island for more extensive development. This
implicit state and federal philosophy of encouraging expansion has contrlbuted
to local dlfficulties in managing development.

These philosophical problems were the first and most obvious for offi-
cials on Topsail Island to identify,  and are no doubt shared by communities
all along the North Carolina coast. However, these basic problems are the
hardest to address and lie at the core of hazard mitigation efforts.
Agreement can be widely found on the need for hurricane protection and pre-
paredness, but deciding on a specific approach for meeting the need remains a
difficult decision for local officials in each of the three jurisdictioms.

Administrative Problems

"A major administrative problem facing each jurisdiction is their
inability to lobby for changes at the state and federal level, even though
state and federal programs (CAMA, the State Building Code, and the National
Flood Insurance Program) play major roles in controlling the location and
quality of development on Topsail Island. For example, officials in the Town
of Topsail Beach felt that as.a small town of only 130 voters, they had little
or no political clout with Pender County, the state, or federal agencies. The
Mayor and Board of Commissioners are concerned about the adequacy of the State
Building Code for coastal communities.  They feel that requiring sprinkler
systems in the town's motels and condominiums would help to save lives and
avert damages, but. such a regulation must come from: the State Building Code
Council. The Town lacks the resources to prepare the engineering study
required by the Council before it will permit a variance to the state code.

Surf City officials identified another problem which reflects each juris-

diction's constrained resources and is relevant for other coastal communities.

It is presently a small community of single—~family houses, mobile homes, and
small businesses. 1If proposals for large-scale developnments or subdivisions
are brought forward, the Town has no personnel with. the experience to
adequately review such a project. ' The subdivision regulations were written
under contract, by professionals, but must be administered by part—-time local
officials. A program of technical assistance for project review would be
helpful. A similar problem can be expected to occur during post-hurricane
reconstruction, where the experlence and technical expertise of: local
administrators will be insufficient to handle the burden of regulating
reconstruction.

For West Onslow Beach, the primary problem identified by the Onslow
County Planning Department is the lack of input into or control over the
development process. Development regulations were seen as vague and needing
to be further defined and strengthened. A new development project at West
Onslow Beach will relocate part of the primary road and new sewer system along
a better protected right—of-way located farther from the oceanfront. Onslow
County would prefer the entire right—of-way to be located farther in from the
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.community only as safe, or .unsafe,

~-beach, -especially if the sewer system is later to be ‘transferred over to
County ownership~andlmaintenance.f&ThemPlanning~Department:coulduhave~been
~used to coordinate efforts among'theﬁdeveloperS3athekN.C.'Department'of
Transportation and the N.C.iDivisionvof~EnvironmEntal:Management. Instead,’
the County has been left outside of: the process and decisions regarding.the

project are proceeding on a~pieceméalﬁbasis._

A private developer is
-moving the road along the
eastern end of the island
50 he can set new ocean-

front homes back from
the beach.

A problem common to,all;threewjurisdictions;*andﬁone that .local officials

. felt should be a top -priority, is the lack of a.plan or set . of guidelines for
~reconstruction following a hurricane: or: other major -storm. Local officials on
;,TOpsail‘Island.want to:avoid the-chaos: that follaweduHurricane_HazelAin.1954
‘regarding the character, location,sand" timing of reconstruction. -‘Duringand
after a hurricane,ulOCal.officials@in~awsmallmcoastal,community,msuchmas:Surf
LCity or~qusaileeach,;must»fill»aﬁmyriad‘of:roles,wnot~onlyain managing

reconstruction but‘alsoain,managinguthe‘full;range‘ofwemergencyfactivities and
services. With 'such divided ‘attention, it -is difficult for local officials. to
oversee reconstruction activities.to-make sure that'they -comply with the
‘requirementS»and'1ong~termugoals&of@thercommunityaand‘helpmreducenthefrisk-Of
»futurecdamages.k<With~1oca1;officiais~facingvpreSSure from ‘the public: to allow

~rapid reconstruction and pressure from their other emergency functions, it.is

not.unusual for rebuilding to occur

n a:-haphazard fashion-that leaves. the
as: ‘it .was:before.

~The‘three-communities}on.Topééiixlsland;=as»separate»political juris—

~dictions, each need to.develop»airetonstructionwplan. .'The levels of hazard
~-present on the- island,.and the limited resources each»communitywhas'available

to:handle reconstruction, call for 'the -communities to prepare ‘themselves,

;taking stock of.the.pOIicies-theygwillwuse;toiguide:reconstructionﬁandxthe‘
‘proceduresrbykwhich/these~policiesmwill>be applied.: ‘While each jurisdiction
~‘would: prepare its own reconstruction plan,  the three ‘plans will need to be

coordinated with ‘each other. -The three’ communities-share: one island, ‘one

~primary road, andstwovbridges.‘;Thefactions‘of one community will affect :con-
. ditions in the others. 1In the event of a‘hurricane, jurisdictional boundaries
“will quickly 103e*theirvimportanceyés‘residents*andrvisitorsuevacuaterthe
+island and people return to repair and rebuild damaged properties. -Well
»thbught—out‘andacarefully-designedgreconstructionAplans.will lessenthe .chaos,
.~allow: people to. rebuild reasonably quickly, and require .them to rebuild

safely,
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| ~ CHAPTER 7:
'PLANNING FOR RECONSTRUCTION

‘As‘anﬁofficial statement;ofﬁﬁfinciplés and policies for the. community to
~follow in rebuildiggnafteruaihurrigane or similar .disaster, a reconstruction

-plan has-four-pu:poses:

1. -to expedite éommunityvrecovery by;outlining~procedures:and
requirements forgrepairsvand‘reconstructiongbefore:damages
ocecur; 5 ‘ '

2 togestablish7avpnocedgral.framework“for:puttingwhazard”mitiga—
© _ tion measures into.effect after. disaster strikes the community
- and buildings and utilities are being repaired and rebuilt;

3. to gathéf‘and,analyzewiﬁformation:concerninguthe-loCatiOn:and
nature of ‘hurricane damages in the community;. and

4, 'tO»aSSesskthe‘communityﬁs vulngrability'to~hurricane;damages.énd
pguide_reconstructionytoﬁminimizewthiszvulnenability.

The plan shoﬁld outline:damagewa&S&&Smentnaﬁdwreconstruction-permitting
procedures -that the community will follow after a disaster‘OCCurs.».It~should
identify information.thatgthe:localygovernment'Will,needgto:makewsoundgpermit

,decisions-regandinggrgpairs and reconstruction.and to .get 'state and-.federal
‘vdisaster,aSSistance.'rSomeaspecificﬁpgpics,thatuthe<plan should address
includes - o : ‘ m—y

1. identifying»casesgwhérearepairs and  reconstruction will not be
;permitted,"or,will:bewpermitted:only‘if‘thequeet certain
conditions; o : ’

2. -guidelines,(dnawnwfromythe:analysis,of=hazardsuand;mitigatibn
measures) for the repair and rebuilding of .damaged :structures
-and utilities; and

3. plans:for-possiblempﬁblic acquisitionvofﬁhigh~hazard,areas@and
the relqcationmofVhigh1y~vulnerab1e;andrdamagedgstructures.

~Bytidentifying~and,clarifying;allxqfqthesegpolicies,gprOCQdures,uandainfor—
‘mation requirements,~1ocal-Officialsfwillﬁhave a ready set of guidelines: by
-which -they can make wise and expedient .decisions regarding reconstruction.
~Thewplan,will;help avoid delays as well as make the community safer .from
damages in the .long rum. - ‘

Since it is .crucial for local~§fficials torﬁnderstand’federal_and-state
procedures- for assessing damages ‘and- applying for disaster relief aid, .this

-.chapter begins with a discussion of .current procedures followed by. the. Fedetal
~EmérgencyvManagement,Agency,»the,N.C; Division:of Emergency Management,..and

- other federal and state agencies when disaster strikes the community. ' These
zprocedures;provide_the.context~forrlocal recovery activities. ~While :they
~include specific things that local governments must do- to receive federal.and
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state disaster assistance, they also provide a basis for other actions that
local governments can take to implement their own hazard mitigation policies.

 After presenting federal and state emergency response procedures, this
chapter discusses the local role in disaster recovery and outlines important
topics for local governments to cover in establishing post—hurricane damage
assessment and reconstruction permitting procedures. These local procedures,
which constitute the local recomstruction plan, should be based on carrying
out the community's hazard mitigation policies (see Chapter 5) during recovery
from a maJor storm.

This hotel in Wilmington Beach and this house in Carolina Beach were damaged
beyond repair by Hurricane Hazel, making damage assessment pretty easy. Most
cases aren't as simple. (Courtesy of N. C. Div. of Archives and History)

THE FEDERAL ROLE IN EMERGENCY RESPONSE AND PROCEDURES FOR
OBTAINING FEDERAL DISASTER ASSISTANCE

Federal dlsaster assistance programs are designed to supplement local,

state, and private resources when these are insufficient to repair damages and“

to alleviate hardship in the wake of a major disaster. The various types of
federal assistance available were briefly discussed in Chapter 4. . The key
federal legislation dealing with disasters is the Disaster Relief Act of 1974
(P.L. 93-288), which authorizes a wide range of financial and direct assist-
ance to state and local governments and private individuals. While other
legislation has created a number of disaster assistance programs within a
variety of federal agencies, the Disaster Relief Act and the regulations
adopted to administer it set the guideines and procedures by which federal aid
is issued and vests the Federal Emergency Management Agency with primary )
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responsibility for coordinating: and providing disaster relief. FEMA follows

- a standard-set of procedures governing federal responsibilities, ‘damage

‘assessments, applications for assistance, the granting of assistance, and
‘post-disaster hazard mitigation planning.

ﬂTheFPreSidential,Declaration

‘FEMA's - disaster response procedures are .set into motion by a Presidential
declaration of “emergency” or “"major’ ‘disaster,” ‘as ‘authorized by P.L. 93-288,
‘An “"emergency” is any natural disaster which calls for emnergency - federal
assistance to supplement state:and local efforts to -dvert the threat of -a

‘disaster or to protect lives, ‘public? health, “and property. A ' maJor disaster"”

1s one’ that- causges damages of a'sufficient severity and: magnitude to-warrant

‘maJor federal assistance above-and ‘beyond emergency ‘services.

FEMA keeps c¢lose track of potential disasters, such ‘as the ‘development
and path of a hurrlcane, it maintains- close contact with the’Governor's
office and the N.C. Division of Emergency Management, ‘as well as other federal
agencies responsible for disaster: ‘assistance, as the threat increases and

‘disaster strikes. ‘After ‘an initial: ‘feconnaissance, - local officials in a
‘disaster-stricken comiiunity should- immediately report -the nature-and exteat: of
-damages to the N.C. Division of ‘Emergency Management (DEM). “DEM then-advises

the Governor on the ‘seriousness of “the" ‘situation; the-Governor: may :declare -a
state of emergency, put the:state’ 8 dlsaster ‘relief and "assistance: plan intoé
operation, ‘and direct ‘state ‘résources to where they are-needed. - If:iti:becomes

“apparent that the situation is ‘of a* ‘seéverity -or magnitude' that -exceeds state

and-local capabllitles, the Governor “can-ask ' the President, via FEMA, to

“declare an "emergéncy” or "major:disaster."” Only the’ Governor (or Acting

Governor) can make this request.

‘Preliminary Damage Assessment

If the Governor asks for a Presidential declaration,.state disaster

‘officials will:

w1ls survey ‘the-affected: areas, Jolntly with- lecal-officials rand
- (if possible) FEMA's™ regional: disaster speciallsts, to determine -
the extent of* damages,' :

2. estimate the'typesﬂandﬁextent?of‘federal aSSistance=needed'

3. consult with FEMA's Regional Director regarding eligibility
'requirements, and ;

4. -advise FEMA's Regional Director of: the state's. intent:to request
‘ ~a Presidential declaration.

“The Governor's request for a Presidential declaration will include a certi-

fication of reasonable state ‘and local. expenditures for disaster relief.: vand ran

- estimate of ‘the federal ‘assistance required for ‘the ~state and each affected
. county. ‘The Governor's request, addressed to the President, -is.submitted:to
" FEMA's Regional Director, ‘who evaluates the: estimates of: damage and assistance
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needs and makes a recommendation to the Director of FEMA. The Director then
recommends a course of action to the President, who issues the declaration
and sets in motion the machinery for issuing federal disaster assistance to
eligible public agencies, individuals, and businesses.

FEMA's Post—disaster Procedures

" Once the President declares an "emergency"” or 'major disaster," the
Governor and FEMA's Regional Director sign a Federal-State Disaster Assistance
Agreement which specifies where and how federal disaster relief will become
available. FEMA's Associate Director for Disaster Response and Recovery
designates those counties and municipalities that are eligible for federal
disaster assistance' and appoints another federal official (usually FEMA's
Regional Director) as the Federal Coordinating Officer: (FCO). The FCO
performs a number of: functions: '

1. determining the types of assistance_moét urgently needed;
2., coordinating all federal disaster relief efforts;

3. coordinating federal activities with those of state and local
agencies and private disaster relief organizations (such as
the Red Cross and the Salvation Army);

4, informing people in the community about the types of assistance
- available; ‘

5. - setting up and operating disaster field offices; and

6, taking other actions, consistent with his authority, to help
local citizens and public agencies promptly obtain assistance
for which they are eligible.

The FCO is usually supported by one or more deputies who are delegated to
perform some of these functions.

FEMA sets up a temporary Disaster Field Office in the stricken area as a
base for federal disaster relief operations.: The Disaster Field Office is
usually located in conjunction with a similar state office operated by the
State Coordinating Officer (from the N.C. Division of Emergency Management),
who is the primary liaison between the FCO and state and local officials.

The location and telephone number of the Disaster Field Office is publicized
widely to allow applicants to visit or call when problems arise. - The Disaster
Field Office is staffed by representatives of FEMA ‘and all other federal
agencies with disaster assistance responsibilities in the area. These field
representatives are responsible for providing prompt assistance to disaster
victims and advising local and state agencies on eligibility requirements,
surveying and reporting damages, and applying for federal assistance. In
addition to these agency representatives, the FEMA Regional Director may
dispatch Emergency Support Teams to provide specialized counseling, to help
operate the Disaster Field Office, and to temporarily supplement local and
state emergency response and damage assessment efforts.
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 The types of federal disaster assistance fall into two gemeral cate-
gories: individual assistance (for individuals, families, and businesses)
-and ‘public assistance,(for“localignd}state agencies).  FEMA disseminates
information about available .aid programs via local radio, television, news-
.papers, and pamphlets. FEMA_will,ggggblish a Disaster Assistance Center :in
the;area_to,helpfindividual disaster victims more easily get information and

~guidance from the various federal agencies. FEMA may dispatch mobile.teams' to

‘help.persqns‘in the area who lack easy access to the Disaster Assistance
Center. At the center, disaster victims apply for assistance from the various

federal programs mentioned in Chapter 4. In addition to operating the

.Disaster Assistance Center (mainly fbrﬁproviding individgaliassistance),~EEMA-
~and: NCDEM personnel hold an_applicant briefing for local and state officials
~to inform them of the public assistance available and the procedures. and

eligibility requirements involved. fItems,dovergdvat theubriefingyinclude:

1. filing a Notice of Intérest-in receiving,differept types of

' S .

federal disaster. assistance;

.2, preparinngamage Survey:Repbrts (DSRs) to document - damages . and
present repair. costs; .

3. filing a Project Application; and

4, addressing special‘qppsideratipns,.such as environmental
~-assessments and opportunities for hazard mitigation.

The Notice of,Interestf(see:F;nge 7.1)_isﬁbasi¢ally¢a checklist on which
local and state officials identify thetypes of damage sustained by public
facilities, It provides. the basis by which FEMA schedules damage  surveys.

Damage Survey Reports (seegEiguﬁé?Y,Z)_dOQQment the extent of damages to
different facilities, identify.needgé_and_eligible repairs, and assess in

-detail the costs of repairing or rebuilding them. The :DSRs are prepared by.a
.Damage Assessment Team consisting of federal, state, and local personnel, and
are submitted to FEMA and the,N.C.;Division,of Emergency Management. The DSR
 is:the«b§sis‘for»EEMA’s,appxoval of :applications fpr_publiclaSSistance.‘wThe
-Damage- Assessment Team depends on local officials’ damage assessments to
measure the severity and magnitude of damage; it is therefore very important
for the,lqcal‘goyérqmgnt to‘maintaiﬁuﬂccurateﬂprqperty records -and conduct -its

ownsdamagevsurvgy-before,the\DamggegAssessment Team arrives (Rogers, Golden,

-and Halpern, 1981, p. 4-23). Photographs, maps, and drawings are. often
. included in the DSR to provide,more;complete*descrip;ions_and,dogumentatipn.

FEMA classifies damages;that.axeyel;gible for public.assistance into .
seven categories of 'permanent” wqumandntwo»Categoriesgofk"emergency"‘wquA
(see Table 7.1). QA;separate~DSR,is,pnaparedffor-each,category of work, and for
each.damage_site;'separate DSRs are required for different categories of .work

at the same site. : ‘

A DSR does,not‘conétitute an approval of repair work or a commitment of

federal funds. It simply provides the most accurate information availéblegon

the extent of damages and estimated repair costs, which FEMA uses to. approve
or deny specific line items requested in the Project Application.
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Figure 7.1: FEMA

Notice of Interest: Form

Form Approved
OMB No, 026-A0036

DISASTER RESPONSE AND RECOVERY

~-MOTICE OF INTEREST

FEDERAL EMERGENCY MANAGEMENT AGENCY

IN APPLYING FOR FEDERAL DISASTER ASSISTANCE

FEMA DECLARATION NUMBER

. JDATE

FIPS NUMBER

formal survey.

The purpose of this form is to list the damages to property and facilities so that inspectors may be appropriately assigned for a

A. DEBRIS CLEARANCE
[ On Public Roads & Streets including ROW ;
{3 Other Public Property

3 Private Property {When undertaken by
’ local Government forces)

O Structure Demolition
B. PROTECTIVE MEASURES
[ Life and Safety - [ Health
O3 Property [ Stream/Drainage Channels

C. ROAD SYSTEMS

[3J Roads O Streets
[ Bridges 3 Culverts
L7 Traffic Control 3 Other*

D. WATER CONTROL FACILITIES
O Dikes [ Levees I Dams
I Drainage Channels {3 Irrigation Works

E. PUBLIC BUILDINGS AND EQUIPMENT
L] Public Buildings ‘
3 Supplies or inventory
" [3 Vehicles or other equipment
3 Transportation Systems
O3 Higher Education Facilities

REQUIREMENTS FOR FEDERAL DAMAGE SURVEYS

F. PUBLIC UTILITY SYSTEMS
Ol Water . [ Storm Drainage .
[ Sanitary Sewerage [ Light/Power

3 Other*

G. FACILITIES UNDER CONSTRUCTION
UJ Public Facilities*

3 Private Non-Profit Facilities* *

H. PRIVATE NONPROFIT FACILITIES®*
£ Educational 3 Medical
O Emergency 3 Custodial Care

0O Utility

1. OTHER (Not in above categories)}
[ Park Facilities
T Recreational Féci]ities

@ Indicate type of facility; . .
@ Provide rame of the facllity and of private non-profit owner,

NAME AND TITLE OF REPRESENTATIVE WHO WILL ACCOMPANY THE SURVEY TEAM.

NAME OF POLITICAL SUBDIVISION OR ELIGIBLE APPLICANT

1

I COUNTY
2

BUSINESS ADDRESS

_Tzw CODE

BUSINESS TELEPHONE (Ares Cods/Number)

3

HOME TELEPHONE (Area Code/Number)

APPLICANT'S AUTHORIZED REPRESENTATIVE

4]

BUSINESS TELEPHONE (Aroa Coda/Numbder)

PEMA FOAM 5040 (3/00)

Source: FEMA; 1981, Handbook for Applicants, p. E-1l.



- Figure 7.2: -F-EMA‘:~_,ngage;;;Survey ,.R'e,;port Form

Form Approved
,OMB No. . 3067-&27

, FEDERAL EMERGENCY MANAGEMENT. AGENCY

VOAMAGE SURVEY:REPORT FEMA
DISASTER. RESPONSE AND RECOVERY 4. INSPECTION DATE
ISee mstmcnom on mnru}

‘13, DECLARATION NO,

110, REGION___,___ FEDERAL EMERGENCY, MANAGE EN'I' AGENCY *

5..WORK ACCOMPLISHED BY

2.. APPLICANT /State Anency, County, city, etc.)

.+ [J'CONTRACT
. CJ-rORCE ACCOUNT

7. WORK CATEGORY ("x"Appnm/esox} e :nsa‘no.
‘D emercency A s

4
O eermanent De Do De Of 6 Ou I:H [

100001

6. PERCENTAGE OF WORK
. COMPLETED TO DATE -

%

-8. DAMAGED FACILITIES (Location, identificstion and description)

BA. FACILITY IN OR AFFECTS
FLOOD PLAIN OR WET LANDS

Bves. - Ono
9:. DESCRIPTION OF DAMAGE
10. SCOPE OF PROPOSED WORK
- 11, ESTIMATE cos-r OF pnoroszn wom(v ]
QUANTITY | UNIT MATERIAL AND/OR DESCRIFTI . UNIT PRICE * COST idollars/
(a} (b} fe) - - i Ad) A ek
112, ;EXISTING INSURANCE (Type .,.Q.MO!JNT. . TOTAL @) §
i|13. . RECOMMENDATION BY. FEDERAL INSPECTOR (Signature, Agency, dtel ~" " ELIGIBLE. " [ ATTACHMENTS
il : T D yesClno )
]38, "CONGURRENCE IN REPORT BY STATE INSPECTOR (Signature, Agency, date) TCONCUR  [ATTACHMENTS
: : S DOlyesCino
-] 16:. CONCURRENCE IN REPORT BY LOCAL REPRESENTATIVE {Signaturs, Agency, date) I%)Nch!tj ‘ATTACHMENTS
ONCUF - IN REFO| LOCAL REI 31 s NO ‘

16: - FEDERAL REVIEW (Signature, Agency, dote) E

l FEMA: REVI EW(Initials and date)

: EEMA Form 8052, JAN 81(Formery HUD Form.484)

COPY 1 FEMA REGION

.‘sourkc_e: FEMA, 1981, H‘_and;bock‘zk‘fvo‘rk App_,licants, p. F-1.



Table 7.1: ' Categories ef Public Assistance Available from FEMA

"Emergency” Work = =  "Permanent” Work

Debris Removal ' Road or Street Systems

Emergency Protection” .. Water Control Facilities
(incl. communications and = Public Buildings and
public transportation) Related Equipment

Public Utilities

Facilities under Construction
Private Nonprofit Facilities
"Other"”

The Project Application (see Figure 7.3) is the formal request for aid
that a local government or state agency submits to FEMA's Regional Director
through the N.C. Division ‘of Emergency Management (or the Governor's
Authorized Representative). The Project Application summarizes and combines
the Damage Survey Reports for various repair projects for public facilities
damaged in the community. The Project Application also provides the formal
record of FEMA's and NCDEM's review and approval of the different projects for
which federal funds are committed. The Project Application is signed by the
applicant’s authorized representative and is accompanied by a form designating
this representative (see Figure 7.4).. The Project Application is also
accompanied by the complete Damage Survey Report for each project listed. The

application must be submitted to FEMA's Regional Director within 90 days of
“the Presidential declaration of a "major disaster”; the deadline is 30 days
for an "emergency” declaration. Local officials should keep in mind that,
under current FEMA policy, the federal government will only fund up to 75
percent of the eligible cost of repairs to public facilities,

Once a Project ‘Application is approved and . FEMA makes different forms of
public assistance available to the local government or state agency, FEMA
maintains standards for project administration. These include project com—
pletion deadlines,  progress reports, and cost overruns. In a community where
an "emergency" has been declared, federal assistance typically ends one month
after the initial Presidential declaration. ' Where a "major disaster” has been
declared, federal assistance for “emergency"” work typically ends six months
after the declaration and federal assistance for "permanent” work ends after
18 months. Recipients of federal disaster aid can receive time extensions for
a number of extenuating circumstances. Recipients must submit progress
reports if there' are any delays that would make a project run past the dead-
line or if the recipient faces cost overruns. FEMA or other federal and state
agencies may conduct periodic inspections of selected projects to make sure
that work is progressing in a timely fashion and according to the "appropriate
standards, policies, and procedures.

As work on a project ends, the recipient notifies the Govermnor's
Authorized Representative who arranges for federal or state personnel to make
a final inspection of the work in each category of funding (i.e. "emergency”
or "permanent”). The Final Inspection Report (see Figure 7.5) documents the
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Figure 7.3:

FEMA Project Application Form

Form Approved

. 'SECTION § _ APPLICAMT/RECIPIENT DATA -

] o OMB No. 026-R0051.
FEDERA::AQ??:STANCE 2 ﬁE\E‘E‘} 8. Fé a 2.:';3“:&:“ s  FEMA
1. IVPE . [JerearpLICATION . CATION |5 =5T5%p N ENT- L DECLARATION DATE
"ACTION . [K] APPLICATION ; : 3 \
(Mark ap- - . [] NOTIFICATION OF INTENT (Opt.) [GBLIGATION, LOG NOMBER <. FIPS No g
ropriate . [7] REPORT OF FEDERAL ACTION-- |’ v ' 3

4. LEGAL APPLICANT RECIPIENT

a. Applicent Name @ 3

b, OrnAr;ixniinn Uniy :

¢. Straet/P.O, B;u

d, t;i'v . K e, Co
f. Swte : ) [

" h. Contact Person (Name
& telephone No./

ounty

1P 'Code:

6. 2:(‘)\-“‘ a. NUMBER .
{From ‘ |8|3I.1310|‘0!
Fedaral b, TITLE .

Catalog. .

Disaster Assistance

Pr’fer lo DSR’s attached:as Part n 10 this dppl)c.nu)n

7. TITLE AND DESCRIPTION OF APPLICANT'S PROJECT (PL .93—286)

8. TYPE OF APPLICANT/RECIPIENT

A —Stste H-~'Community Action Agency
B:— Interstate | = Higher-Educational Institution
C - Substste District  J - Indian Tribe:
K -~ Otner (Spucifv):
E - City e

F' — Schoal District
G~ Spucml Purpose

Dist . Enter appropriate letter D
. 9. FYPE OF ASSISTANCE Enter.appro-
A ~ Basic Grant D —-tnsurance .  priate letrer(s)
8 — Supplemental. Grant " E — Other Dj
C — Loan .
1 DF PLICATION . :
WSwew O s Aevision”T L E~ A
S DG ion - Enter.appropri D
: N P N L letter i
.14, 'CONGRESSIONAL DISTRICTS:OF: PE OF CHANGE (For-12c or 126}

a. APPLICANT

b.:PROJECT

Anicrawne-Dolle e (Spacify):

- Detrasse Dotlers

w5 T Enterappros
- : o priate Ietteris).

Gonommsn

19, EXISTING FEDERAL IDENTIFICATION NUME&R

20. FEDERAL AGENCY TD RECEIVE REQUEST (Name; City,
Federal.Emergency Management: Agency

State, ZIP cade}

21 . "REMARKS:ADDED: -

SECTION W

Oye:  DNo

22. 5. To the best:of my knowladge and beliat; |8 It Feguiied by OM! &:euhv a-se bhwnucmnn wn ‘subniitted, puriLant to Fires R nse
s deta in this applicetion aretrus-and-correct, b areanached nn;e T attached
I THE the documant has been duly authorized by : iy
: A?u&??s.r the governing body .of the'applicant-and: . D . D
o $H::|I" > the applicant will comply with the'attached: .. D . D
& ssurances if the sssistance Is approved. D D
E . G
823, 8. TYPED NAME AND TITLE .b; SIGNATURE ic. DATE SIGNED ]
1 |CERTIFYING ) Year Month' - Day

EPRE-. 19

SENTATIVE®

FEMA: Form 904 (2/80}

| BECTION it ~ FEDERAL AGENCY ACTION

24. AGENCY NAME
‘Federal Emergency M.magemem Agency (FEMA)

‘236, ORGANIZATION UNIT:
Disaster: Response‘and ‘Recovery

37, ADMINISTRATIVE

- -Region

25, APPLICA- Yoor Montir Doy
wion

RECEIVED 19

#0.; FEDERAL APPLICATION .
ENTIFICAT OoN

OFFICE

29, ADDRESS

-»30 FEDERAL‘GRA‘NT B
5 L ADENTIFICATION: - °

310 ACTION TAKEN -} 32,

[J.a. AWARDED

[J.b. REJECTED

'O ¢c. RETURNED FOR:|-c. STATE
AMENDMENT

{NFORMATION®

d. LOCAL

O ¢ DEFERRED ¢ OTHER

O c. WITHDRAWN - f: TOTAL K

'F l 34. Year Month . Day
UNDING stanming:
o FEDERAL: |§ .00-F09. - ACTIL : 'DATE 19
b, APRLICANT 100} 35. .CONTACT FOR-ADDITIONAL 36013} vear Momn-Doy-
00

{Name and telephone number) ° L'DATE’ 19

:37.' "REMARKS ADDED'
Oves. ONo

Source:

FEMA, 1981,

Standard Form 424 - (Modified}

Page 1'of € pages

Handbéok for Applicants,.p. G-1,
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Figure 7.3: FEMA Project Application Form (continued)

38s. PART | (Continued) " FEMA Agresment No. P.A. No. Sup, No.
38b. - Project Summary {Based on Part |1 of this application)
) AMOUNT AMOUNT
REQUESTED BY APPROVED BY APPROVED BY
APPLICANT STATE - FEMA

Debris Clearance

.- Protective Measures -

Road Systems

- Water Control Facitities

Public Buildings and Equipment

. " Public Utilities

. Facilities' Under Construction

Private Nonprofit Facilities

~rommop®p

Othier Damages (Not included in above categories)

TOTAL

40.. ' Funding (please check) j ‘
‘ APPLICANT STATE ) FEMA

REQUEST APPROVAL APPROVAL
‘Small Project Grant (/n-lieu Contnbutian} O 0 O
Fiexible Funding Grant O O 0
Advance of Funds O | O
Categorical Grgnt 0 [l O
Advance of Funds .~ O O O
41. - Approved by Governor's Authorized Representative
(Date Received) {Date Approved) ’ S (.s;ignature)
42, - Approved by FEMA :
{Date Received) (Date Approved) (Signature)

43.  Remarks (Reference application Part and Item Number as sppropriate. Attach additional sheets when necessary).

4. PART #1 - PROGAAM NARRATIVE

lAtmch Demaege Survey Reports (FEMA Form 90-52) to document fully and wpport this spplication)
FEMA Form B0-4 (2/80) A : . Pege 3 of 6 peges
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Figure 7.4: FEMA Appli.,cént:’s Agent Designation Form

~-DESIGNATION OF APPLICANT'S AGENT

" MESOLUTION

-BEIT RESOLVED-BY _ : —..OF — : ,
’ ‘ o (@_vernithod:V) L L " " (Public:Entity)
THAT ' . s s
IR % (Name of Incumbent) - o OR S ‘(Ofﬁcial Pogition)

¥ Wame of Incumbent) - Govemor (] Authonzed Representative,

is hereby.authorirved.to- execute for and in belmlf of

a pubhc entity. establ.\shed under the lawsof the State of_._._____,
this apphcatxon and to file it i m the appropmte Btate. ofﬁce‘for the purpose.of obtaining certain Federal financial

assistance under the Disaster R.e.hef Act (Pubhc Law 288, '3rd Gongreu) or.otherwise available from.the President’s
Disaster Relief. Fund : e

» THAT ___y & publicentity estabhahed under;:the laws of the State
of » hereby; euthorizes its agent to. provide to the State.and to the: Federa.l
Emergency Management Agency (FEMA) for all mtters;»pertammg to: such Federal dxsaster assistance the assurances -
.and agreements printed on the reverse side he:eof

Passedandnpprovedtlns L ‘ i dgy,.of 19
™ Namé and Titte)
(Name.and Title)
"~ (Name.and Title)
CERTIFICATION:
L »duly appointedand ______ S of -
— —— — AR _
- e - - e .doherebycerhfy that,thebbove is»a\.true.axjd_‘cqrrect_cqpyfof;a
resolution passed and approved by the _ o of '
; ‘ " (Governing:Body).". ©  (PublicEntity)
omthe . .dayof- ., 19 .
i ;
(Official Position) ' ’ : T (Signature).

*Nume of icumbent need.not be - provided in tioos capes. wivere. the governing body of the public entity destres fo suthorize any. incumbent
of the dezignated official position to represent it.

PEMA Form 8083, MAR B1

Source: FEMA, 1981, Handb’oqk‘for Appli‘cants, p. H-1.
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Figure 7.5: " FEMA Final Inspection Report Form

Form Approved

OM8B No.
: - . 026-RO058
- - : BDECLARATION NUMBER AND DATE o 1
FEDERAL EMERGENCY MANAGEMENT AGENCY
.DISASTER RESPONSE AND RECOVERY T S EET
« FINAL INSPECTION REPORT - .
T0: FEDERAL EMERGENCY . FROM: (Agency andfor Bureau and Location)
MANAGEMENT AGENCY
REGION
1. APPLICANT
3. TYPE OF FUNDING? - =
: [ caTecoRicat . OrFLexiace T} SMALL PROJECT GRANT
3. INSPECTED WORK"
CAT. |ITEM DATE DATE _INSURANCE. | APPROVEDPA | REPORTED CONTRACT/ . BCOPE OF WORK
’ COMPLETED | INSPECTED | SETTLEMENT |COST ESTIMATE [ .~ COST FORCE ACCT. {Report Changes)

4. INSPECTOR

STATE FEDERAL
YES | NO | YES | NO

N

a. Did you personally inspect each item of completed work? . . . haer e b e s s e asse e caies
b.’ Did you review and utilize applicable Damage Survey Reports? , . ..
¢. Did you, review and utilize applicable FEMA Engineering Analyses? . . . o< v ese v v v s v gnan
d. Did you review and utilize apphcahle Applicant’s Documentation?, . B R Ty
e. Did you evpr make any prior jnspections of any of thess work.iteme? . ..+ uivp v e gui e v

CE RTI FICATION

EREE)

P IR R

The above item(s) in the project application for the category of work shown has been inspected and certification is hereby made that the
work has been completed as approved therein, except as noted above,

FEDERAL INSPECTOR (Signature and Title) (Federal Agency) (Date) FEMA REVIEW
STATE INSPECTOR (Signature and Title) (State Agency) " (Date) . INITIALS
LOCAL REPRESENTATIVE (Sigrature and Tifle) {Dare) DATE

EEMA FORM 20-45 (3/80) Bheot of

Source: FEMA, 1981, Handbook for Applicants, p. K-l.
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‘assistance (FEMA, 1981, Handbook for

“a

completion of work and is essentialv't:i)_' the recipient's ‘being reimbursed for:
the cost of repairs. A project that-does not exeeed~$105000-usually does’ not

require a’ final inspection.

Once the Final Inspection Report is completed and approved, the recipient
files a:.Request for Reimbursement (see Figure 7.6), attaching a listing of
completed line items and their costs. This same form can be used to request
advance payments as well as reimbursements., It is' the final formal claim for
the reimbursement of costs for‘allfrébair‘and;reconstruction projects eligible
and approved under FEMA's disaster*aésistancé program.'

Throughout the damage assessment/grant application/project adminis-—
tration/reimbursement process, it is essential for the local government to
maintain detailed records. Records pertaining to damage assessment and repair
costs should be well organized and contain accurate documentation. Damage .
Survey;Reports should be accompaniedﬂby.photographs, sketches, and property’
information (value, ownership;, etc.); unsalvageable damaged equipment should
even be retained for inspection by survey teams (FEMA, 1981, Documenting
Disaster Damage, p. 5). - Other records should be maintained to document repair
costs -that are contracted out or borne - by the local government itself; this
would include time sheets, equipmerit use schedules, and invoices should local
staff and financial resources be expended for any project. These local
expenditures'may apply to the 25 percent match required: of local and state
governments under FEMA's public assistance program. (See FEMA's Documenting

-Disaster Damage, Report No. DR&R-7, for an excellent, brief discussion of

record-keeping requirements- and project application procedures).

‘In addition to funding local repair and reconstruction projects, the
federal government may deploy its own:personnel and equipment to perform
emergency work if local and state personnel and equipment are inadequate to do
so. To obtain this "direct” federal. assistance, the local. government or state
agency must submit a request to FEMA's:Regional Director, via the Governor's
Authorized'Representative,-Within.;énﬂdéys‘after the Presidential declaration.
The request takes the form of ‘a resolution by the local governing body (or
body governing a state agency)-accompanied by{awstatementvof«why the work -
cannot be conducted with-lbcal'or?statefresources, Local government budget. -
constraints are not considered a sufficient cause for receiving direct federal
Applicants, p. 5-1). FEMA's Regional
DirectorVWill‘eithér~approve~0f_dénYﬁthe'request7or, if- the requested work
falls under the mission of another federal agency, refer the request to that
agency. ' c

At the same time that\localvgovernments‘and state agencies: are applying
for federal disaster assistance, FEMA's Interagency Regional Hazard Mitigation
Team' conducts its analysis of damages in the community, identifies oppor-
tunities for hazard mitigation, and ' issues its- report. recommending certain
actions for federal, state, and local agencies. Also, FEMA's joint survey
team-and joint planning team, operating under Section 406 of the Federal
Disaster Relief Act, evaluate hazards in the community, recommend specific .
mitigation measures, and prepare the Section 406 Hazard Mitigation Plan.

(See Chapter 4 for more. information on the Interagency Teams and Section 406
Plans.) : RS

4
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ADVANCE

a

Figure 7.6: TFEMA Request for Reimbursement Form

- “REQUEST FOR ADVANCE
OR REIMBURSEMENT

{Sow instructions on backs

Agoraved by Qffice of M-nmm-m L) PAGE OF
Budger, No. 028-R0058 ) PAGES

57X goe, o botn bater 7 GASIS OF REGUEST
iMBUI
Jaovance [luent casH
b. “X’' the appicodle box
[IFnaL . [Jearnai: | [Jaccroau

1. .
TYPE OF
PAYMENT
AEQUEST-
ED

3. FEDEAAL SPONSORING AGENCY AND ORGANIZATIONAL
ELEMENT TO WHICH THIS REPORT IS SUBMITTED

GFEDERAL GARANT OR OTHER 5. PARTIAL PAYMENT REQUEST.
1DENTIFYING RUMBER ASSIGN. NUMBER FOR THIS REQUEST
EQ BY FEDERAL AGENCY :

6. EMPLOVEH IDENTIFICATION] 7. IGEIEAIPIEEHNT 'S ACCOUNT
MBER IDENTIFYING NUMBER

8. PERIQD COVERED BY THIS REQUEST
FROM (montbh, day, voar) TQ (manth, day, yeari

9, RECIPIENT ORGANIZATION
M
Nurmbdrer

' and Stroar

City, State
and ZIP Code:

10. PAYEE (IWhere eheck is ro be sont if different tn itein 91

Name
Number
and Stroet

City, State
st Zig Code:

. ) CORPUTATION OF AMOUNT OF

S REQUESTED

o)
PADGRAMS/FUNCTIONS/ACTIVITIES

i) B )
TOTAL

a Totsl program outlays, . - (As of datel
0 date (On Jpv'd work] $

b, Lers: Cumulative progeam income
Prior sgvances)

t. Net orggram outiays /L:ne 2 minus
ting 81

. Estimared nat cash outlays for
advance oerod (Next 60 days)

o Towt iSusm of imey ¢ & d!
[Advance raquestrd]

1. Non-Federal snars of smount on lino c

g Feaders share {Toral comodi

B

Federal payments ! Total advanced)

1. Fagerat share now requested iLumw y
rmunus e ht {Amount due)

I Advences raquired by 15t month

month, whan requested
- by Federal grantor agency

for use in making pre~ 2na month
icheduled advances -

3rd month

12, . - COMPUTATION FOR ADVANCES ONLY -

s Totsl amaunt 3pirovad on PrOECT BplicAtion (SF-434)

b. Total prior oius current sovarices fLne 176 & 17e)

¢. Parcent of spproved FEMA Funding iLwis 120/12a x 160}

F3

13 . . CERTIFICATION

v TT Ty 7T 3
SIGNATURE OF AUTHORIZED CE NTIFVING OFFICIAL DATE REQUEST

SUBMITTED

; agroo-
ment snd that peymont s due snd hss ot TYPED OR PRINTED NAME AND TITLE

(has not) baan compicted, or » linting of
work not compistsd is attached for final

paymont only,
TELEPHONE

Arsa.Coce Number . Exrension

[ !

{ cortify. that tha omount claiimed on thiz voucher is sarrect
and just ond that paymant hea not baen recawved.

D Appraved Amount §

[ Dsssapcoven

TO: FEMA NATIONAL OFFICE
[ Anoroved AU S e

{3 Direoseoves

{Date) {Regional Director! iQwre)

AEMAAKS

FEMA U

FEMA Form §0-27 13/20)

ma v st vt mnmnm—
EXCEPTION TO STANDAAD FORM 270(10-78)
Aparoved by NARS 1130

Source:. FEMA, 1981, Handbook for Applicants, p. I-1.
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If there is no Presidential declaration, certain types of federal
disaster assistance are still made available to the comiunity (see Table 4.4).
The procedures for receiving such aid'vary, as these programs are administered
by separate federal agencies. FEMA plays less of a coordinating function when
there is no Presidential declaration.

. Figure 7.7 illustfatesbthe timétéble under ‘which FEMA's disaster
‘assistance procedures operate. It includes deadlines for damage surveys,
project applications, and project completion,

THE STATE ROLE IN EMERGENCY RESPONSE AND PROCEDURES
- FOR OBTAINING STATE DISASTER ASSISTANCE -

The state role in disaster situaﬁions is to allocate the state resources
needed to cope with a disaster and avert losses of life and property. ‘As with

. federal disaster assistance efforts, state actions are considered supplemen-

tary to local actions and are taken only if local resources are inadequate ‘to
deal with the situation. The State'dOES play an active and important role in
coordinating federal, state, and local disaster relief efforts. All requests
by local governments for federal disaster assistance must ‘go through and be
coordinated by the state governmeént to ‘ensure that proper procedures are

followed and that assistance reaches the community as quickly as possible.

The lead state agency for disaster preparédness and response is ‘the
Division of Emergency ‘Management in ‘the N.C. Department of Crime Control and
Public Safety. ' To coordinate state and local disaster efforts, the Division
of Emergency Management has developed and maintains the North Carolina
Disaster Relief and Assistance Plan, under authority. of the N.C. ‘Civil Prepar-
edness Act (N.C.G.S. Chapter 166). The Plan outlines procedures for the state
and local governments to follow in planning for disasters, responding to

v

‘disasters, and seeking outside ‘agsistance.

The stated purpose of the N.C. Disaster Relief and Assistance Plan
(NCDRAP) is "to provide direction and.guidance to State and local 'governments
fOrkpreemErgenCy:prepatedness,vemergeﬁby’response;‘and»postemergency'reCOvery
action” (N.C. Division of Civil Preparedness, 1976, p. 1). The plan sets the

'ptbCeﬂufes and principles for state and local agencies ‘to follow in responding

to disaster by:

1. defining the roles. and ‘responsibilities of state -and local
- officials; - E s

2. defining the emergency-related missions of local governments -and
state agencies; - - ; : B :

3, direc¢ting the execution of measures to provide relief :and
assistance; and =% ;
4., oatlining forms of /rec;ojiirery assistance available from state and
- federal agencies and the local actions required to .get it.
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Figure 7.7: Timing of Federal Disaster Assistance Activities

Activity ' Days 0 15 30 45 90 105 180 540
: (3 mos) : (6 mos) (18 mos)

Disaster Event X

Preliminary Damage
Assessment

Pres., Declaration v X
Establishment of Field
Offices & Applicant
Briefings ,

Damage Survey Reports

Project Applications
and Approvals*

Project Completion &
Final Inspection:

"Emergency” work

"Permanent” work

Interagency Reg. Haz,
Mitigation Team
Recommendations
Progress Report

Section 406 Planning
Survey ..
Plan

#Thirty-day deadline if only an "emergency” is declared, not a "major disaster.”

Adapted from: FEMA, 1981, Flood Hazard Mitigation: Handbook of Common Procedures, p. I-5.




- The NCDRAP 1dent1fies four levels of “response to an emergency or.
disaster, each of which entails different levels- and types of state involve=

., ment. Level A =-- Loc¢al Response -- applies to those situations' that local.

resources .can handle on their own.' Level B -— Local Response with State
Assistance -— -applies to those situations where the local goveriment has
declared a "state of emergency” and-some- assistance is needed from different:
state agencies to supplement local: efforts. 'Level ' C -~ State' of Disaster
‘Response =~ applies: to those situations that are so severe that they call for

a Gubernatorial declaration of a "state of disaster" and a full commitment' of

state resources. Level D —- Response with Federal Assistance under the
Disaster Relief Act —- -applies to those situations which state resources:
cannot handle on their own and which call for a Presidential declaration of
disaster and for federal disaster rélief. The N.C. Disaster Relief:and = !
Assistance Plan is geared to procedures for Levels B, C, and D.

Local governments bear primary responsibillty for- emergency response
within their respective jurisdictions.; The four levels of response identlfied
above set up a hierarchy of actions that - address disaster situations of
different intensities. "Assistance from higher levels of government is -
obtained by requests from the head of the affected local government to the:
head of the next higher level of government when (1) local resources are fully
comnitted and found to be inadequate to' cope with the situation [and] (2) a
particular capability is: required- and is not locally available“ (N.C. Division:

l of Civil Preparedness, 1976, p. 15)

In the event of a: disaster, the Governor has overall responsibility for
directing state resources to disaster—stricken communities and in requesting’
federal disaster assistance. Thée Governor is assisted in this. task’ by- the-
Secretary of the Department of Crime; Control and Public Safety, who oversees

- the Division of Emergency Management. The State: Emergency Management ‘Coordi~

nator (the Director of the Division of ‘Emergency Management) coordinates

‘response operations, maintains respotisée -and assistance procediires, and guides

and assists local and state: agencies.' (Either: the- Director' of DEM or the
Assistant’ Secretary for Public Safety will serve as the State Coordinating

. Officer -and Governor's Authorized: Representative if there is-a Presidential’

declaration.) ' Area Emergency Management Coordinators monitor state and
federal field activities in ‘their respective regions; provide a liaison-
between local governments and ' the State EMC, help coordinateé the 'state's:
response; and provide situation information  to the State EMC. The heads. of
other state departments and: agencies carry out their own contingency plans-and
cooperative agreements, provide assistance at the' State Emergency Operatlng
Center, receive functional assignments from' the Governor and the State EMC,
and direct their owInl' resources; as appropriate, to ‘the: conminity. County
Emergency Management Coordinators are the principal operatives at the local
government level; it is’ their responsibility to ‘coordinate all local govern-

~ment activities in their respective ‘counties (including emergency operations,.
- damage assessiment and reporting, and” requests for state and-federal
~assistance). :

~ The key ' ‘command center” for disaster activities is the State Emergency
Operating Center’ (EOC) ‘located at the Division of Emergency. Management 8

‘Raleigh office. . The State EOC is used by the Governor and other state

officials to direct and coordinate emergency response activities. A Disaster’
Field Office {DFO) may be set up- in the region during and after a‘:disaster to:
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facilitate communication between state and local personnel and to expedite
the assignment of state resources to different problems. The DFO is staffed
by the State Emergency Management Coordinator and other state employees as
required for damage surveys, public and individual assistance, and public
information. The DFQ is usually co-located with the federal Disaster Field
0ffice when there is a Presidential dlsaster declaration. In addition to the
DFO, the state is likely to set up Field Emergency Operating Facilities
thtoughout the damaged region to provide on—the-scene coordination, staff,
and equipment. Each county will also have a Local Emergency Operating Center
where county and municipal officials direct local response activities and
maintain communications with the other state and federal emergency centers.

Requests for state assistance are made to the Governor by the local
governing body (see Figure 7.8 for the standard format); the Governor then
directs the Division of Emergency Management and other state agencies to
provide various types of assistance. Personnel from different state agencies
may be called to help-in the disaster relief effort by providing specific
skills or expertise pertaining to their different departments. Special teams,
made up of personnel from several departments, may be called on to address
particular problems. State personnel may be called on to help with damage
assessment, counselling applicants for state and federal aid, debris removal,
and other disaster response and recovery tasks. Figure 7.9 illustrates the
chain of command by which the Governor assigns disaster responsiblllties to
different state agencies.

To the maximum extent feasible, state agencies receive assignments that
are closely related to their regular missions.  For example, the N.C. Depart-
ment of Transportation typically plays the primary role in debris removal,
especially on public roads, The Division of Health Services (Department of

: Figute 7.8: Format for Requesting State Disaster Assistaunce

7 [ N

REQUEST

Jurisdiction B (County/Mnnicipality)  Date
A, Purpose (Statement ofJneed - why‘the‘assistance 1s requested)
B. Type of Assistance (Form of assistance — what assiStanee is reqnested)

C.  Amount (In terms of personnel, material, equipment faeilities and
duration - how much assistance) ‘ ‘

D. Statement that necessary written clearances, releases, indemnlflcations
have been or will be obtained. :

E. Request is made on the authority of (Chairman,
Mayor, other offieial),acting for the governing body of the jurisdiction.

Source: N.C. Division ofyCivil Preparedness, 1976, p. D-I-1. |
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Figure 7.9: State AssiStanQe Flow Chart

R . ' = - - T em—— _______] —
[;EPTS' OWN AUTHORTTY | : ) R 'STATE EOC PROCESS = ‘ o |
l RESPONSE LEVEL A - RESPONSE LEVELS B,C & D ' o
l
l

ALTERNATE FLOW-RESPONSE LEVEL B REQUEST

STATE | , ;
EOC. ' ; '

“coMM : L : GOVERNOR

EENTER

DIRECTION. . ./

GOVERNMENT |

“__EYALUATION : RESOURCES ‘RECOMMENDATION ;

[~ ®oc . fs ~J ‘
DPERATIONS ::>L““CTI°NAL f.‘> STATE SECRETARY
_ Vilgor . [V]| “eee [V owa

‘-'s'rm .
& B

DIRECTION

6T-L

LEAD DEPT, e
T 'suepore . | .
|
[}

DEPTS,

- '—--—--—-.ﬂ—"—--—a——--l-———--

COORDINATION

i
t
-}
'
)
.l

DIRECTION.

™ TRl Source: N. C. Division of Civil Preparedness, 1976, p. D-II... -.-



Human Resources) will test water supplies and help assess damages to public
water systems. Several departments will provide engineering services to help
with surveying damages, identifying the feasibility of repairs and safety
considerations, and recommending ways to restore essential public services.
The Governor can call on the North Carolina National Guard, which can provide
communications and transportatiom, search and rescue, food and water, sanitary
and medical services, shelter, property protection, electricity generation,
damage assessment, debris clearance, and repair of roads and bridges. The
State Emergency Management Coordinator can call on the Civil Air Patrol, which
can provide aerial surveillance of surface routes and traffic as well as
aerial photography and reconnaissance to aid in damage assessment.

The N.C. Disaster Relief and Assistance Plan outlines local responsi-
bilities for the three phases of disaster activity: the warning phase, the
emergency operations phase, and the post-emergency phase (see Table 7.2). The
Plan authorizes local governments to: "‘ , \

1. assign employees and equipment for emergency operations;
2. establish local emergency operating centers;

3. establish mutual aid agreements with other local governments and
mutual understandings with public and private agencies; and

4, declare a "local state of emergency” which (a) activates any
local emergency plans and agreements, and (b) implements provi-
sions of local emergency ordinances, (N.C. Division of Civil
Preparedness, 1976, p. 10)

The Plan encourages local governments to prepare local disaster plans which
cover: '

1. vulnerabilify‘analysié;

2, situation reporting and damage ass;ssment procedufes;

3. functional‘assignments for local staff;

4, emergency operation and evacuation procedures;

5. mutual aid agreements ‘and agreeménts with privéte agencies; and

6. procedures for requesting assistance from other levels of
government.  (N.C. Division of Civil Preparedness, 1976, p. 20)

Throughout all phases of disaster activity, the local government must appoint
one or more persons to act as chief coordinators of local activities and '
liaisons with state and federal personnel. The local government must also
provide space for federal disaster assistance centers. It must also maintain
procedures for accurate reporting, recordkeeping, and accounting to identify
and document funds it expended which may be reimbursed by the state and
federal governments or may fulfill any match requirements for federal disaster
assistance. .
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Table 7.2: Local. Actions During Three Phases of Disaster

~WARNING PHASE -»increased readinessw‘“”'

1
2

35

be
5.

6.

10.

‘11. ~“Be prepared to proclaim a’ Jlocal  "state of'emergency when warranted.

Establish situation monitoring: in local EOC and staff as:- appropriate.'

--Conduct "communications checkss

‘Alert and ‘brief-key officials: and - department personnel.

‘Disseminate appropriate warnings ‘to- the -publicand-verify -warning effec-
- tiveness.,

‘Advise. utilities, business, and industry. .
Maintain ‘liaison with local:Red:Cross and other. local relief " agencies.

If evacuation indicated, insure:route ‘marking. and shelter designation.
uDeploy shelter management teamsin ‘conjunction with the Red Cross.and

8.
9,

‘open shelters for voluntary use when situation indicates.

Meet with local news media“to:review public: information policy.
‘Keep' the public informed-and: provide necessary .ingtructions,

Keep the State ‘EOC informed and radvise adJacent jurisdictions of :the

situation..

Maintain liaison with' the- Area EMC..

EMERGENCY OPERATIONS PHASE

1.

'2-‘
3.

,4'
5.

‘v6o '
- priorities  for repair:and-restoration of -essential services,
“Keep public 1nformed and ‘provide: ‘dnstructions.

:Proclaim ‘a local "State of Emergency if. ‘warranted.

T

8

Take necessary measures: to: protect 1ife-and property .as* conditions

‘permit.
‘Report situation to State EOC+and maintain liaison with Area EMC.

Maintain' contact:with adjoining jurisdictions and prov1de inforfmation .on
own situation to the extent practicable.

Based on own.capability- and severity ‘of " the situation, actlvate mutual

-aid-agreements,

~If “situation:isbeyond “local- capabilities, Tequest assistance from: next
~higher level. of government.

Keep situation reports and damage assessments current .and establish

"POST-EMERGENCY  PHASE —nimmediateerecOVeryyand rehahilitation

9.
. vices in-accordance with priorlties developed through the situation:eval-
uations.

1.
'20

3.

5.

6.
7.

" 8.

‘Continue emergency operations ‘as’ ‘necessary., ‘

' Evaluate situation:from: reports:received and 1nitiate ‘damage. assessment,
““Use«photography- to:the extent: feasible.

‘Determine requirements for:ioutside :assistance: and ‘request suchrassistance
~4 -~ when :beyond -localcapabilities. -

*Reports.

“Keep the public informed -and provide instructions.

Keep ° the  State E0C: and Area EMC: informed using Situation and ‘Damage

Assemble and*maintain records of.: actions taken and ‘expenditures.and
obligations incurred.

“Proelaim a-local “state:of: emergency df-warranted. , -
~Comnmence ' cleanup, debris removal -.and utility restoration. ‘Coordinate.and
facilitate restoration by private utility companies.

Undertake repair and restoration.of essentialipublic:facilities and:ser—

. Source: N.C. Division of Civil Preparedness, 1976, PP. 25-27.
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In requesting and‘receiving state aSsistance, the local government must
file a series .of three reports: -the Situation Report the Damage Assessment
Report, and the Expenditure/Obligation Report.

County and municipal governments submit initial Situation Reports to the
State EOC immediately upon the threat or occurrence of a disaster. Follow-up
reports may be submitted or requested as the situation develops. The
‘Situation Report contains any information and preliminary assessments which
local officials deem are appropriate to let the state know the severity and
magnitude of the situation and what types of assistance the community might
need. The Situation Report follows the form shown in Figure 7.10.

The Damage Assessment Report is submitted by the county government no
later than 48 hours after the disaster event. While the county government and
any municipal governments. in the county individually assess damages in their
respective jurisdictions, the county government is responsible for consoli-
dating all data for the entire county into one Damage Assessment Report. If
a local government wants state assistance, the county transmits theé report to
the ‘State EOC and the ‘Area Emergency Management Coordinator. :The Damage
Assessment Report groups damages by property ownership and use according to
the following

1. 'public property —-= state,‘local, and private non—profit;'and

2, private property -—-— agricultural, residential, and bu51ness/
industrial.

The repoft presents damages for each‘oategory in:
1. total number of properties;
2, degroe of damago”(destroyed, major, minor); and
3. total dollarblosseo (asvbest eotimates). |

The Damage Assessment Report follows the form shown in Figure 7.11. The
State EOC uses it to determine what types of assistance to provide to the
community.

The Expenditure/Obligation Report is submitted by the county government
to the State EOC at the state's request. The report presents data for the
entire county (municipalities included). It presents the extent of local
response in financial terms, including that "local commitment” for which no
reimbursement will be requested and which can be used to meet any state or
federal match requirements. The Expenditure/Obligation Report follows the
form shown in Figure 7.12. The NnC.‘Disaster Relief and Assistance Plan
stresses that local governments must keep “"records of actions taken and expen-—
ditures and obligations of funds . . . from the outset despite the stress and
urgency of an emergency situation” (N.C. Division of Civil Preparedness, 1976,
p. C-1). Local records will be 'subject to state and federal audits if the
local government receives outside disaster assistance. Once the Expenditure/
Obligation Report is approved by the state, the local government can be
reimbursed or credited for its expenditures.
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fSectionrA.

Section B;

Section C.

2, EVACUEES

Figpre 7.1Q: DEM Situation Report Form

SITUATION REPORT

Number L Date

Description

]; Name of poiiticai Subd1v151on (county. cxty, town)

2. Time and-da (s) of occurrence

3. Iype(s) of'de& nuctive force(s) (tornado flood, etc )
4. Deaths and 1njuries which have resu]ted

5. Genera1 description of damage (adJective description

of ‘damages: to homes, mobile homes, public: facilities,
utilities, industry, ric lture, etc.)i

Individuais :

1. CASUALTIES dead missing, 1nJured, sick
Number evacuated and number aged or requir-

, ing ial ¢ . RO S S Eaiaat
3. UNEMPLOYED:
mate -of - the duration:

Actions Taken ‘or Pendin /Reso reas Used
_persOnne,,_mater @ .

1. WARNING _
2. PUBLIC INFORHATION
3. EVACUATION e
4, SHELTER '

5. FooD AND CLOTHING

“ 6. MEDICAL senvrczs

7. HEALTH senvrces

8. SEARCH AND RESCUE
9. PROTECTIVE MEASURES
10. oeanrs S RENOVAL

Number who may be unemp]oyed and an esti- .

Section4D

Section‘E.

Section F, -

11.  EMERGENCY REPAIRS

12. TEMPORARY HOUSING

13.. TRANSPORTATION ”f : PR
4. counuutcnrrous

15;. OTHER ‘

Assistance Nhich Has Been Reguested

I. Mutual Aid Assistance o :

2: Quasi-governmenta1 and re]ief agencies {Red Cross,v
g Salvation‘Anmy, etc.) ‘ : HR

3. State agencies

Agricuiture

1. Situation (In terms of acreage, crops facilities,
Tivestock and poultry. affected) i :

2. Actions (being taken and by whom)

5. Assistance which has been requested and response “to
: such requests. : e Sl R AT

Remarks
f;: Additionai information as necessary including urgent

requirements ‘or.responses to.specific requests for
inf _tion, not otherwise provided aboVe.- :

2. Additional considerations which support the necessity

©  for:State or Federal -assistance (Previous disasters, -
etc. ‘to include statement of the economic impact of
this disaster on: the community)

Source: N. C. Division of Civil Preparedness, 1976,>pp. C-I-2 to C-I-3.



Figure 7.11: DEM Démage Assessment Report Form

DAMAGE ASSESSMENT REPORT Section €. Public Property (including private nonprofit facilities)
County ) Number Date ’ . DOLLAR
: : ‘ - NUMBER .- NUMBER - TOTAL . -1.0SS
TYPE NUMBER MAJOR MINOR DOLLAR -COVERED BY
: ’ PROPERTY. DESTROYED DAMAGE  DAMAGE L0SS INSURANCE
Section A.  Private Property - Nonagriculture - N ) .
: - 1. -Buildings :
- DOLLAR 2. Utility Systems - . i See Note
NUMBER = NUMBER- -TOTAL LOSS 3, Drainage . . . -
TYPE . NUMBER MAJOR MINOR DOLLAR COVERED BY . Facilities NA
PROPERTY DESTROYED DAMAGE = DAMAGE L0SS INSURANCE 4. Levees/Dikes NA
: ; ‘ ‘ 5. Irrigation Works = = . NA
1. Houses 6. Municipal Streets NA
2. Mobile Homes . 7. Bridges and . L
3. Multiple ) : Culverts : NA
Dwelling Units : . 8. Equipment - .
4. Businesses - : . ' . 9. Communications
5. Utilities : " 10. Public
6. Other (Specify) - Transportation
T' ‘ - : . o 11. Schools
o o 12, . Other (Specify)
: Section B. Private Property - Agriculture .
) DOLLAR R .
NUMBER . NUMBER  TOTAL LOSS NOTES: 'a) “DESTROYED" - indicates replacement required.
TYPE NUMBER MAJOR  “MINOR - DOLLAR - COVERED BY . b) "MAJOR DAMAGE" - extensive repairs required, cannot be
PROPERTY DESTROYED DAMAGE - DAMAGE LOSS - -+, INSURANCE used until repaired or a-home is uninhabitable.
o - . ¢) - "MINOR DAMAGE" - damaged but usable or operable, a
1.  Houses . ) : dwelling {s habitable.
2. Hobile Homes - L : d) "TOTAL DOLLAR LOSS" - in-terms of replacement/repair
3. Farm Buildings : . costs at current prices and current standards.
4. ' Equipment i . ' - e).. "DOLLAR LOSS COVERED BY INSURANCE" - estimate of the
5. Livestock n : dollar loss covered by insurance by type of property,
6. Poultry o ’ : ~e.g. houses. in an affected area average 50% coverage;
7. Timber - . ‘ therefore, the entry on that 1ine would be one-half of
8.  Crops : . ] : the total dollar loss. .
]g- Farm Fencing ‘ : f) Utility distribution systems are not normally insur-

Other (Specify) ) : : able.
. : . g) NA.- indicates Not Applicable.

Source: N. C. Division of Civil Preparedness, 1976, pp. C-I-5 to C-I—6.
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Section A.

-Section B.

“-Section C.

Section: D.

Section E.

Section F.

Figure '7.12:

EXPENDITURE/UBLIGAfION:REﬁORT
Date I '

Débris Clearance

1. Public roads/streets and right:
of wa
2. .0ther Public Property

-3. -Private Property (in. the public

interest)

4,  Within Channels

Vgrotective‘Measures

Flood fighting
‘Emergency. health.measures and
vector control

1
2
3. Demolition of ‘unsafe structures
4

Warning of further ‘risks and -
hazards

_-Road sttems

Municipa] streets and roads
‘Detour's and :bypasses

1.

2 : }

3. :Bridges and culverts
4

Traffic control

Water cbntrol'Faciljties

1. :Dykes -and levees
2. ‘Dams’

3. Drainage Channe]s
4, Irrigation Norks

Pub]ic Buildings.and:Equigment

1. Public- bu11d1ngs <including
schools ‘and higher education
facilities (incliding rental
-of alternate space)

2. ‘Supplies and inventory

3. Vehicles and other equipment

'Government 0wned:Ut11jties

1. MVater System.

2. Sewage System

3. Storm Drainage: System
4. Power/Light System

5. ‘Communication System

EXPENDED/

'0BLIGATED

DEM Expenditure/Obligation'Report Form

‘LOCAL

- COMMITMENT

Section Gr

Section H.

" Section 1.

“section d.

Section K.

Section L.

Pub]ic Safetx
1. Search and Rescue

-2, Fire Fighting .

3. Law Enforcement
4. Security ‘and Protection

Privéte Nogprgfit Facilities

1. Buildings and Structures
2. ‘Supplies and- Equipment

Mass Care
T. ~Shelter

2. Food and-water
‘3. -Medical -

4. Clothing

5, Mortuary Serv1ces

-Transgortat1on
s Dwn,Equipment

2. :‘Rental and Contract

Temporary ‘Housing

1. Dwelling Provided

2. Rental-Spaces

3...Site preparation and ut11ity
‘connections

Other Expenditures and Obligations i

(Specify)

TOTALS

Source: N. C. Division -of Civil Preparedness, 1976, pp. C-I-8 to C-I-10.

EXPENDED/ LOCAL
OBLIGATED -COMMITMENT




THE‘LOCAL ROLE IN EMERGENCY RESPONSE

Judging from the discussion above, it is apparent that state and federal
policies call for local governments to bear the ultimate responsibility for
emergency operations, assessing and reporting damages, requesting outside
assistance, and managing reconstruction. While state and federal agencies set
- the procedures for granting assistance to a disaster—stricken community, such
assistance will not be available unless local government acts properly and
quickly according to state and federal guidelines. " In a disaster situation,
the local government can expect to commit all of its resources to different
response .and recovery activities,

To help local governments cope with this. task, the N.C. Disaster Relief
and Assistance Plan calls for local governments in the state to prepare their
own disaster relief and assistance plans. These plans are to outline the
responsibilities of local officilals during disaster response and recovery and
to outline procedures for various emergency activities, damage assessment,
disaster assistance centers, and public information. To aid local governments
in developing such plans, the N.C: Division of Emergency Management has
written a Carolina County Prototype Disaster Relief and Assistance Plan (N.C.
Division of Emergency Management, 1981). The prototype plan applies to all
disasters (from tornadoes to nuclear reactor accidents) and must be tailored
by the local government to fit its individual geography, governmental
organization, and hazards.

The prototype pian is: primarily geared toward:

l. the assignmeﬁt of local staff responsibilities during the
. emergency preparation and response stages;

2, identifying,communications and warning systems;

‘3. setting up emergency‘shelters‘aod moving peopie to them;
4, establishing damage assessment ptocedures;

5. settiog uprdisaster assistahce centers‘ and

6. providlng information to the :public about the extent of
. damages and available assistance. - BE

The prototype plan does not . deal with reconstruction policy and decisions,
or permitting procedures. :

The prototype plan contains a number of "annexes” which address different
tasks related to emergency response. Annex A contains a model ordinance for
setting up basic civil preparedness functions within the local government, a
model mutual ‘aid agreement between the local government and other juris—
dictions, and model agreements between the local government and the American
National Red Cross. Annexes C and D outline a basic set of procedures for
communication and warning systems. Annex E identifies emergency shelters and
procedures for transporting, registering, feeding, and bunking persons using
them. Annex G designates the Disaster Assistance (Center, outines DAC pro-
cedures, and identifies the responsibilities of federal, state, and local
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personnel as well as personnel from private relief organizations. Annex I
sets up a plan for temporary housing which identifies available housing units

- (such ‘as hotel spaces, private rental properties, and government-provided
trailers), sites appropriate for temporary mobile homes, and the respon-
sibilities of federal, state, and local personnel.

The section of the . prototype plan most relevant to local reconstruction
‘decisions is Annex F —- the Damage Assessment Plan —— which assigns respon-
sibilities and provides iInstructions for on-the-scene damage surveys..  These
procedures are designed to be consistent with state and federal requirements
for reporting damages to receive state and federal assistance. The annex
‘establishes the responsibilities of the county's Emergency Management Coordi-
nator, Damage ‘Assessment Officer,.and damage -assessment teams. The annex also
calls for designating damage assessment teams before the disaster strikes so

~people know their responsibilities and are prepared to act. The annex also
suggests the types of persons which could be used for damage assessment (see
Table 7‘3) The annex: provides sample worksheets which the teams can use to
assess damages by one of two methods:: the "direct dollar estimate method” and
the "percentagé of value method” (see Figures 7.13 and 7.14). The annex-also
‘outlines procedures for filing7Damage”Assessment Reports with the state. The

_ procedures break damages into four categories:

1. destroyed (repairs costing more than 80 percent of value);
2, major (repairs-more'than 30 percent of value);’

‘3; minor (repairs less than 30 percent which render the structure
uninhabitable); and

4. habitable (repairs less than 15 percent of value).

Table 7.3: ?rotbtypeﬂbamage'AsseSSment‘Teams

Public Property Survey Team . -Business and Industry Survey Team
(Direct Dollar Method) . . - (Pereentage of Value Method)
Building and Grounds Engineer Z ‘ Tax Supervisor
Parks Dept. Representative S ‘Building Inspector
Architect L . 'Realtor
. Building Code Officer o ) . Fireman

" Private Dwellings Survey Team

(Direct Dollar Method) (Percentage of Value Method)
Bullding Contractor . ' 'Tax Supervisor
Civil Engineer : ~Realtor

- Realtor ~ Fireman
Architect o

Sourcef N.C. Division of Emergency‘Management, 1981, p. F-1-1.
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?;Figure 7.13: Damage Assessment Worksheet (Direct Dollar Estimate)

Incident : . Area Covered | Date of Insp.

Damage Assessmeni Worksheet

(Dlrect Dollar Estimate Method) Ass6550T : : Sht. No. {Of

BIdg. | bamage Description ‘ Estimated % insurance

Property Address i Namie of Owner Type | coo “. of Damage Dollar Loss Coverage

» {0 N

o lo

25.

Building Type Code: - - R-Residence ".'M-Mobite Home B-Business - P-Public N-Nonprufit $-School

Damage Code: 1. Habitable "2. Minor {Uninhabitabte) 3. Major (Uninhabitabie) 4. Destroyed

Aemarks: {Continue on reverse if neces‘saryA)

form EM - 38 -
9-81

Source: N.C. Division of Emergency Ménagement, 1981, p. F-5-1.
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Figure 7.14: Damage Assessment Worksheet (Percentage of Value Method)

o : : <72l Check §/) Type L Check /) Extent of Damage : * For Use By Damage Assessment Officer
’ . : ‘of Building R = : S T e
. k - .
' able/Uninhabitable . Usable/. -
FlE1E 14 Unusable/tininhabitab ; Habitable
. : |g1 H % ] %’ — -
Property Address Name of Owner - Destroyed or .~ | Extensive Exterior Damage to Mostly Exterior. ue of . :
E N : h 3 Essentiatly and Interior Exterior-and Surface Damage, Bulidlnq Estimated % Insurance
: ° Dgstroyed, Small Damage) Portions tnterior of Such Broken Wiridow . {Exctusive of Dollar Loss -:COvarage
Percentage of of Roof or Walls Magnitudeto - ;- Glass, tc. L-nd Contents) Lot . -
Structure Remains Destroyed, or Render Building Building is Ussble. . -
Intact, or Flood Flood Water Line @ § Unusabtle, or Flood | Flood Water Line :
Waler Line 8 Feet ]  Feat Above Floor, Water Line 3 Feet Above Fioor.-
- Above.Floor: {x0.70) ‘Above Floor. - {(x0.90).
2 (x:1.00) . e x0.30) .- -
1.
2.
3.
4.
5.
8.
i 7. E
~
1 8. - 1
™D
pte) 9.
10:
1.
12. -
13.
"
“TR15. -
16.
17.
18.
19. B -
20.
7. Notes: - . ¥ ‘ RS = S ‘Incident BRI s |‘ArealZone <~ - |.Date of Insp.
1. Check if single family, enlernumber of 1am|||as L o y bl et
if multi-family, duplex, or aparlmenls a ] ) Damage Assessment workSheet
2. Check and describe on reverse side of form. i (Percentage of Value Method) : Assassor - sht. No: of
3. Use revevse tor notes ske( ' . X . s .

Torm EN-39. 961

Source: N. C. Division of Emergency Management, 1981, p. F-6-1.



While the local Disaster Relief and Assistance Plan outlines procedures
for damage assessment, it does not go to the extra .step and determine how
repairs and reconstruction in the community will proceed. 1t provides no
avenues for making the community safer from the next disaster. Local govern-
ments along the North Carolina coast need to establish damage assessment
procedures to be prepared for a hurricane or other major storm; they also need
to integrate these procedures (1) with current policies governing repairs and
reconstruction and (2) with procedures for permitting reconstruction and
requiring reconstruction to include features that protect against future
damages. The following section outlines a process that local governments
can use to plan for recomstruction.

ESTABLISHING POST~HURRICANE DAMAGE ASSESSMENT
AND -RECONSTRUCTION PERMITTING PROCEDURES

The planning process described in Chapter 5 helps ‘a local government
evaluate storm hazards in the community and determine appropriate policies for
hazard mitigation and reconstruction. Recall that the process involved six
steps: : ‘

l.: mapping hazard areas;
2. vulnerability assessment;
. 3. 1identifying mitigation needs;
4.  reviewing current mitigation measures;
5. reviewing aiternative measures; and .
6. implementation and monitoring.:
The process leads to the adoption of policies td reasomably protect new

development from storm damages and to ensure that reconstruction leaves the
community safer from damage than it was before. The policies can be achieved

through a variety of techniques available to local government, from zoning to'

relocation (see Chapter 4). These hazard mitigation policies and programs
should form the basis for local damage assessment activities' and recon-—
struction permitting decisions.

Establishing Damage Assessment Procedures

Local damage assessment procedures should be designed (1) to comply with
the documentation requirements of state and federal disaster assistance
programs, and (2) to indicate, according to local hazard mitigation policies,
which structures may be repaired or rebuilt with no changes, may be repaired
or rebuilt with structural changes, or may not be rebuilt at the same site.,
The damage assessment procedures established for state and federal emergency
management programs provide the basis for local damage assessments. The key
to these procedures is speed; to avoid delays in receiving outside disaster
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‘assistance and in rebuilding the- community, the local government needs to be
prepared before the storm to act quickly after it.

Damage assessment procedures require a damage classification scheme which
categorizes damages into different levels (such as habitable, minor, major,’
and destroyed). At a minimum, the local damage classification scheme will |
‘need to be consistent with the guidelines set forth by state and federal
disaster programs (which define different damage categories by different

“percentage of value" figures and wh1ch classify damaged facilities as resi-
dential, commercial, and public). In ‘addition to meeting state and federal-
.guidelines, local governments should set up their own damage categories based
on local hazard mitigation and reconstruction policies. For example, if the
local zoning ordinance requires non—conforming structures to meet current

‘standards after being damaged beyond 50 percent, then the local government may

want to identify "major" damages as those exceeding 50 percent. Perhaps a
zoning permit or other permit would .be required for such "major" repairs.
Local governments need to list any’ such levels of damages which require ‘a

“permit for repairs or invoke a set of standards for those repairs to meet.
~ Such a list, or damage classification scheme, could accompany the damage

assessment forms required. by state and federal disaster programs. It could be
used by damage assessment teams to identify those structures or facilities
subject to local repair and reconstruction standards as.they make their
structure—by—structure inventories of damages in the:community.

It is a good idea for local governments to designate damage assessment
teams before a storm strikes the communlty, saving time in the. wake of a
disaster. Different teams could be ‘assigned to different sections of the
community and/or different types of facilities (residential, commercial, and

public). A team assessing residential and commercial damages could 1nc1ude a

building inspector, a tax supervisor, a building contractor, an architect/
engineer, a realtor, and a fireman., A team assessing damages to public
facilities could include a public works supervisor, an engineer/architect, and
other related personnel. (See Table 7+3 for model assessment teams set forth
in the Division of Emergency Management's Carolina County Prototype Disaster
Relief and Assistance Plan.) Each‘damage assessment team should include:
individuals who are qualified to give reliable estimates of the original value

.~ of the structure and the value of damages sustained, as well as to identify

the cause of damages (flooding, winds, erosion, or battering) and what repairs
are needed: to bring the. structure up to the required standards.

The local government should identify a set of procedures for putting. the
damage assessment teams and damage classification scheme into action. These
procedures should follow those set up by state and federal disaster programs
and local disaster relief and assistance plans. As the teams are deployed and
making their rounds in the community, they should:

l;_ identify’those structures that must be demolished or that
require a development permit before being repaired or rebuilt;

2. identify, for each damaged structure, the cause of damages; and

3. identify repairs needed for individual _private and public
: facilities. ,
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This information can be translated onto property tax maps to readily identify
those areas where repairs and reconstruction must meet certain requirements.
When the damage assessment is completed, the damage assessment team could fill
out a form identifying the level of damages sustained, or damage classi-
fication, of each property and any special requirements. for repairs and
reconstruction; the form could then be mailed or otherwise delivered to the
property owner. The form could include any other information the property
owner should know regarding recovery procedures (such as permit requlrements,
filing deadlines, and public meeting dates).

Establishing'Reconstruction Permitting Procedures

For those structures suffering substantial damages or which must be
repaired in conformance with current local development standards, the local
government must have on hand a well-defined set of procedures for reviewing
permit applications, issuing permits in accordance with local hazard miti-
gation policies, and inspecting repair work.. Except for the number of permits
“which would have to be processed in the wake of a major disaster, these pro-—
cedures should be essentially the same as the community’'s normal development
permit procedures.

There are some things the local government can do to streamline permit
procedures and handle a large number of applications quickly and effectively.
Having the damage assessment teams identify, as part of their initial recon-—
naissance, what repairs are necessary for individual properties to meet local
development standards will give the local government ready information on the
conditions required for permit approval. ; For damaged structures which met all
local standards before the storm, the local government might want to auto-
matically issue permits to rebuild or repair the structures to their original
conditlon. - ~

The timing of permitting decisions during reconstruction is especially
important. The local government may have certain time periods required for
public review and comment on permit applications before it can issue a permit.
If these time requirements are too long, the public will feel that recon—
struction is being unnecessarily delayed and may try to circumvent local
development regulations in order -to repair or rebuild structures.

The local government may want to coordinate its recomstruction permitting
procedures with a list of prloritles for repair ‘and recomstruction. For
example, the local government may want to prohibit rebuilding and significant
repairs in a particular section of the community until essential service
facilities (such as electricity, water, and sewer) can be repaired or re-—
placed. The local government can establish such priorities before a disaster
occurs so it can concentrate on other problems after a storm hits and expedite
reconstruction decisions. ' Essential public services need to be re~established
as quickly as possible; private recomstruction efforts could easily hamper
utility repairs (with problems such as people rebuilding driveways over water
lines which may have to be torn out and replaced). Less crucial services
(such as schools and recreation facilities) can be repaired after essential
services are back on line and reconstruction is well underway.
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~Just as local government can establish priorities for restoring public’
services, it can also establish priorities for. private repairs. For example,
the local government may allow property owners suffering minor damages to
begin repairs immediately, while those suffering heavier damages must wait a
short while to obtain the necessary: permits and, if desired, negotiate any
relocations of structures. .Staging recovery in this way allows some people to
make progress immediately, setting the community ‘on. the road to recovery.

Adopting ‘temporary development: moratoria can. greatly aid in- community
recovery by. allowing different activities (such as damage assessment -and

public facility repairs) to proceed unobstructed and by allowing the local
government to: stage its reconstruction decisions.

The~local government could adopt;a‘temporary moratorium on: all repairs-
until the full damage assessment is: completed, which in no case should take
1onger than five to seven days; certain minor repairs could be exempt from
this moratorium (such as replacing windows and the.like), After the assess~

‘ment is finished, the moratorium could: be lifted for all properties classified
~as receiving "minor"vdamages but' remain in place for all properties classified

as-recieving "major" damages. -The moratorium on "major” repairs could .be
lifted for individual properties as their owners receive the necessary

permits; it could also: remain. in. place for several weeks, until: local offi-
‘cials can formally reassess hazards: in: the community and, if they want to,

~ amend hazard mitigation policies: based on the" type and extent of damages
.suffered. ~

{
The local government: could: also adopt a temporary moratorium on- all new

\development for a.specified period: of time. This would let:the local'govern-—

ment deal with more pressing community recovery and recomstruction: permitting
problems without devoting its" resources to reviewing new development pro—
posals. It also could give the local: government time: to amend its hazard

-mitigation policies before allowing any new development. to ‘occur, thus
‘ensuring that new. development is: reasonably safe from future damages.

The -local government might also consider:appOinting‘a ’recovery task
force" to oversee the reconstruction:process and work on any policy questions

rthatymight arise. ‘The. recovery taskAforce could be useful in working with
~state and federal representatives.on’the Interagency Regional: Hazard
Mitigation Team and the Section 406 Hazard Mitigation Survey and Planning

Teams (see Chapter 4). Like these.joint federal/state/local teams, thetask

_force could: review 'the: nature of -damages in the: community, identlfy and

evaluate alternative approaches for reépairs:and reconstruction, and: formulate
their own recommendations for handling community recovery. The task.force's
efforts could lend valuable- information and. guldance to:state and federal
efforts and ensure a.strong' local voice in.decisions' regarding state and
federal disaster:assistance. The recovery task force could be formally - .
des1gnated in advance.of the disaster and composed of whatever: individuals the
local government  thinks are appropriate. It could comsist of only planning
board members and local commissioners, or it could:include other members of
the ‘general public and key local employees: (such as the town or county
manager, public works supervisor, or:building inspector). The task force

could be. given any number of duties; however, the -authority to approve ‘or
~deny permits for repairs and reconstruction should remain with" the group that
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normally handles development decisions (that is, the local commission,
planning board, or board of adjustments).

The Sequence of Events, or Timetable, for
Assessing Damages and Permitting Reconstruction

It is not possible to firmly fix a time schedule for local recovery
decisions in advance of a stormj; the amount of time it takes to assess damages
and make reconstruction decisions will depend on the level of damage the com—
munity suffers. However, it 1is possible to establish the sequence of events
the community should follow in assessing damages and permitting repairs and
reconstruction. This allows the community to see the various steps it must
carry out and develop a rough idea of the amount of time each step takes in
relation to the others.

Figure 7 15 outlines the sequence of different local government activi-
ties described in previous sections of this chapter. The two most critical
events are: b feel

1.’ the timely completion of damage assessments (to’ receive state
and federal disaster relief and to identify which properties are
subject to particular local hazard mltigation requlrements),
and

2. the imposition of development moratoria (or some similar measure
to stage permit decisions and place firm control over repairs
and rebuilding)

These provide the lynchpins' of the community reconstruction effort. The
timely completion of damage assessments (which should take mno longer than one
week) will set the community on the road to recovery as soon as possible.  The
development moratoria and permit requirements will allow the local government
to stage reconstruction activities and ensure that repairs and reconstruction
will leave the communlty Safer from the next storm.,

The sequence of events includes a decision on setting a calendar of
milestones for reconstruction permitting decisions to meet. This places
specific deadlines on each event. These milestones can be set once damages
are assessed and the local government has a better idea of the tasks at hand
and the amount of time and staff resources needed to carry out these tasks,

Documents tokPrenare‘in Advance of a Major Storm

Local governments should prepare several documents in advance of a dis-
aster in order to make repairs and reconstruction move as smoothly, quickly,
and efficiently as possible. These documents include:

l. a hazard mitigation plan;

2. a reconstruction plan;
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FigureA7.15; Sequence of Local'Activities in Assessing Damages and Permitting Reconstruction

'Events'

Weeks

0 1 2 3 4 5 6 18 . . .

Disaster and Declaration.

%
Damage Assessment -
Deploy Assessment Teams p:4
Assess, Classify, and Map Damages '
Submit Damage Survey Reports to State and
Federal Agencies
Notify Property Owners of Damage Classifications
-and Repair Requirements '
Attend Applicant's Briefing and Submit Requests B
for State and” Federal Assistance P
Reconstruction'Permitting -
Deploy Recovery Task Force X
Declare Moratorium on Repairs and New Development X
Set Calendar of Milestones for:Other Tasks X
Begin Répairs to Critical Utilities and Facilities e -2 =2
Lift Moratorium for "Minor" Repairs ’ : ' v
Lift Moratorium for MaJor Repairs to Conforming R e e >
Structures - ;
Evaluate Hazards and the Effectiveness --2 - =
of Mitigation Policies (. : .
Amend: Policies - =2 - = e >
Initiate Negotiations for Relocations >
~and Acquisitionsv :
Lift Moratorium on MaJor Repairs (with changes' - -7 === >
to conform)
Participate in Federal Hazard Mitigation Planning : >
P ?._ -—— - _....._.___._>,

Lift Moratorium on New Development




3. ordinances and resolutions dealing with hazard mitigation and
reconstruction; ‘

4, detalled and accurate property information.

The hazard mitigation plan will identify hazard areas in the community,
the community's vulnerability to damages, and policles and principles guiding
' new development, repairs, and reconstruction to be reasonably safe from storm
. damages. The plan could include policies calling for and/or governing the
. relocation of buildings, roads, and utilities.' The plan should be:backed up
" by formally adopted development management measures (zoning regulationms,

i public works policies, land acquisition programs, etc.). The hazard miti~

' gation plan, and the policies adopted pursuant to it, provide the foundation
. for how reconstruction takes place —— the standards for reconstruction to
follow.

i The reconstruction plan will identify personnel responsibilities and

. procedures for assessing damages and permitting repairs and reconstruction.
It should designate, in advance of disaster, damage assessment teams, a

. recovery task force (if one is desired), and the roles different local
citizens and employees will play during community recovery. -It should outline
procedures for assessing and mapping damages, for notifying property owners,

. for reviewing the effectiveness of local hazard mitigation policies, and for
issuing permits to repair and rebuild damaged structures. At a minimum, the

. reconstruction plan should contain three sections:

* l. the procedures to follow (and their sequence and timing) in
assessing damages and permitting repairs and reconstruction;

2. the standards for de&elopmént that repairs and reconstruction
must follow to reduce the risk' of future damages (referrlng to
the hazard mitigation plan); and

‘ 3. the identification of particularly hazardous areas which are

. likely to need special treatment (such as the relocation of
buildings, roads, and utility lines) after a hurricane strikes,
as well as the types of action that could be taken.

The reconstruction plan cannot cover all contingencies and make all
decisions beforehand since nobody can accurately predict the exact type,
amount, and location of damages the community will suffer. Therefore, the
plan needs to embody a policy framework and a procedural framework for the
specific decisions that can only be made during reconstruction, such as those
dealing with the relocation of roads and utilities. To facilitate these
decisions, the reconstruction plan should spell out (1) who is to make these
decisions (such as the local legislative body, the planning board, or a
special "recovery task force”) and (2) what criteria they shall use to make
the decisions (such as hazard area maps and the community's hazard mitigation
policies). Even though the decisions themselves cannot be made until after
disaster strikes, the reconstruction plan can lay the foundation of policies,
priorities, and procedures on which these decisions are based.
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Ordinances and resolutions déaliﬁg with hazard mitigation and recon=-
Sstruction should, to the maximum, extent possible, be adopted and in force
before disaster strikes the community.  This allows the community to formulate

- and enact policies and programs in a.more rational manner, rather than

responding to problems and trying to resolve them at the "heat of the momernit "
lmmediately after disaster strikes. .Advance planning firmly establishes the
policies, guidelines, and standards for reconmstruction to follow. 1t reduces
delays in community recovaery because :larger issues have already been resolved
beforehand regarding what should be required of development and what pro- '
cedures local government should follow in managing repairs and reconstruction.
By formulating ordinances, regulations, and other measures before the storm,
the local government also has adequate time for public review and coimment and
for following proper administrative procedures governing new laws and
programs. Ordinances and resolutions can be designed to ihvokg certain
standards and procedures (for damage ;assessment, repairs, and reconstruction)
when the local government has declaréd a "state of emergency”; these could
remain in effect for whatever period ;of time the local government deems

 ,appropriate. .The local government could have a temporary. development mora-

torium already designed and on the books before the storm and have it go into

~ effect when a "state of emergency” is .declared: Again, having policies,

standards, and procedures ready and in place when disaster strikes will reduce
confusion and delays in the disaster's aftermath. ' ‘

~ Maintaining detailed pioperty information as part of the local govern-
ment's normal operations will greatly: assist in damage assessments and
reconstruction permitting decisions. Having this informatioa on hand when, .
disaster strikes will, again, reduce délays and confusion. The local govern-
ment should have a complete and easily interpretable set of property maps and
a corresponding list of property ownérs and their addresses. This will help
in identifying damaged properties and- in notifying property ownetrs of any
needed repairs. The maps and list of owners should be accompanied by photo~
graphs of individual properties or oblique aerial photographs of all sections
of the community. This will help in identifying damaged structures, espe-
cially if they are barely recognizable or washed onto anothef site. Tt will
also help in determining the structuré's initial market value, which is

~usually the base value used in assessing damages and in determining whether. a

nonconforming structure must comply with existing development reguldtions when
it is rebuilt or repaired. SRS

N

7-31




REFERENCES: CHAPTER 7

Federal Emergency Management Agency. .1981. Federal Disaster Assistance

Program: Documenting Disaster Damage Pursuant to Public Law 93-288.
Washington, DC: FEMA (Report No. DR&R-7).

. 1981, Federal Disaster Assistance Program: Handbook for

Applicants. Pursuant to Public Law 93-288. Washington, DC: FEMA (Report

No. DR&R-1). , ‘

o 1981, Floodeazard Mitigation: Handbook of Common Procedures

Rogers, Golden, .and Halpern. 1981, Hurricane Evacuation and Hazard Mitigation

—— Interagency Regional Hazard Mitigation Teams.  Washingtomn, DC: FEMA
(Report No. FEMA-14), ‘

Division of Civil Preparednesé (now Emergency Management). - 1976.
North Carolina Disaster Relief and Assistance Plan. Raleigh, NC:
N.C. Department of Military and Veterans Affairs.

Division of Emergency Management. 1981. Cdrolina County Prototype
Disaster Relief and Assistance Plan, Raleigh, NC:- N.C. Department of
Crime Control and Public Safety.

Study. Sanibel, FL: City of Sanibel,

7-38



'CONCLU IONS

This report has provided local. -governments in coastal North Carolina with
information to use in managing development and post-=disaster recomstruction to
reduce the risk of future storm damages. It has discussed important issues
surrounding hazard mitigation and r nstruction planning. It has presented
various state and federal programs hat help protect development against
hurricane damages and that help the. community recover from disaster. It has
presented numerous measutres that local governments can adopt to manage new’
development and  reconstruction, ~It- has presented procedures for a local
government to follow in assessing its: vulnerability to storm damages, in
selecting appropriate development policies to reduce this vulnerability,

This information is intended to;help a local government wed two of its
most important roles —- managing emergencies and managing development. All

~too often, a local government approaches these roles in isolation from one:

another without seeing how measures to manage development can help reduce the
burdens ‘a comnunity will face in the wake of disaster. The documents
mentioned at the end of the last chapter (a hazard mitigation plan; a recon-
struction plan, appropriate ordinancés and resolutions, and detailed property
records) should ‘prove to be valuable aids in helping the community manage

'development and fac1litate reconstruction.

Hazard mitigation and reconstruction plans should not be prepared
‘separately; they should operate toget“er as part of a more comprehénsive local
planning effort. Comprehensive planning gives the community a forum for
addressing and balancing a full range of local development objectives, not’
just those related to storm hazards It allows the community to chart
specific courses of action consistentwith different development objectives.
Local land use plans prepared in compliance with the Coastal Area Management
Act, as basic comprehensive planning”documents, provide a logical place for
communities to identify and address hazard mitigation and reconstruction

" problems. By incorporating -a more deTailed analysis of the community's storm

hazards and reconstruction permitting procedures into the local land use plan,
the local government will be able to balance hazard mitigation against other
development needs and objectives.  The local government will be well-prepared

. to select an appropriate course of action that -will make the community safer

from hurricanes and other major storms.

Ordinances and resolutions concerningynew development and post-disaster
reconstruction will put the community's hazard mitigation policies into
effect. They translate abstract plams and policies into concrete action.
Maintaining detailed property information will not only help the community
assess damages and make reconstruction permitting decisions; it sheuld also

. prove valuable to the local government s other development. management

activities. : £

While hazard mitigation and reconstruction planning should be incor—
porated into the community's comprehensive land use planning efforts, they
should also be coordinated with the community's: emergency planning efforts.
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Local evacuation plans, emergency operations plans, and disaster relief and
assistance plans deal mainly with short-term concerns surrounding a disaster,
but they also affect and are affected by the community's development |
decisions. Development conditions in the community will dictate what emer—
gency actions. a local government must take in the face of a major storm.
Emergency plans set up the special roles local officials must play and the
special procedures local government must follow during and immediately after
a disaster; these can‘easily influence the character of post-disaster

_ reconstruction.

In order to facilitate local hazard mitigétion and reconstruction
planning, state agencies must also take a more active role and examine their
policies more closely. State agencies should serve as a source of support for
local efforts, providing technical assistance, arranging financial assistance,
and training local officials in such things as damage assessment. State
agencies should cooperate with each other more to establish a more consistent
framework of state policies and programs within which local governments can
operate. For example, the Coastal Resources Conmission and the Building Code
Council could work together to establish more consistent standards for con-
struction in the coastal region. State agencies should be flexible in
allowing a community to pursue different measures that protect against storm
damages, such as construction standards more stringent than the State Building
Code. State agencies should also provide a model for coordinating development
planning and emergency planning. For example, the Office of Coastal Manage-
ment and the Division of Emergency Management could work together more on
‘hurricane-related problems, such as evacuation, disaster assistance, and
reconstruction procedures. “Such state actions would make local actions more
effective at reducing the risk of storm damages.

This report represents an important beginning for North Carolina's
coastal communities. It identifies the tools that local governments can use
to manage development and post—disaster reconstrud%ion to minimize the damages
‘resulting from future hurricanes, northeasters, and other major storms. As
the primary guardian of the public health, safety, and general welfare,
local government faces an important responsibility to reduce the risk of
property damages and loss of life attending coastal development., It must

start planning now for the storms yet to come.
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APPENDIX A:

' NORTH CAROLINA STORMS OF THE 20TH CENTURY

The followiﬁg list is taken from Storms, People and Property in

~ Number UNC-SG-78-15), pp. 70 = 77.

Coastal North Carolina by Simon \ker (UNC Sea Grant Publication

_ COASTAL HURRICANES OF. THE 20TH CENTURY

The following list represents those tropical storms
which were of full hurrica - strength at the time they
reached coastal North Carolina. The decayed stages of
hurricanes reaching this area are not listed, Storms
passing close enough off shore to affect land areas
are included even though t did not make landfall.

11901 July 11: Made landfall near Oregon Inlet. No
record of aamage; o ’

1903 September 15: Passed off shore but affected the
northern Outer Banks. S

1904 September 14: Made landfall betwéen Charleston,
‘South Carolina, and the North Carolina state line.
Damage to crops in eastérn and central North Carolina.
‘from wind and.rain. N

1204 Noﬁémber 13: Passed dff shore near Cape Hatteras,
Three wrecked schooners. Several persons drowned on land
‘and at sea. SO ‘ ’

1906 September 17: Madé,lgﬁdféll near Myrtle Beach,
South Carolina, Property q§mage at Wrightsville Beach.

1908 July 30: Passed up theé coast close to Cape Hatteras.
Heavy rainfall caused flooding in the eastern counties.
Considerable property damagp?at Wrightsville Beach.,

1913 September 3: Made landfall between Hatteras and
Beaufort. Storm surge in ‘Pamlico Sound washed away
railroad bridges at Washington and New Bern. Wind and
rain caused severe damage to crops as far 'west as Durham.

1920 September. 22 Made'lgndféll between Wilmingtdn »
and Morehead City. One person killed and many injured
in Pitt County. ‘ S ‘ o .

1924 August 25: Passed off shore just east of Hatteras.
‘Two ‘people drowned and Ocracoke partially flooded.

1930 September '12: Passedfaff Shore’causing minor wind
damage from Atlantic Beach to Hatteras, '

1933 August 22-23: Made~laﬁdfali at Cape Hatteras, High
tides and winds caused great damage in northeastern

counties estimated at $250;,000.

1933 September 15-16: Madéflandfall west of Hatteras.
Storm surge in Pamlico and Albemarle Sourids' caused 21

deaths and $3 million in,déhage. New Bern flooded.




1936 September 18: Passed up the coast slightly east .
of Hatteras. Estimated damage of $55,000 to the northern
coast. Heavy damage to' crops.

1938 September 21- Passed off shore on its way north
where it did considerable damage and was.called "The
Great New England Hurricane of 1938." No damage ‘or
loss of life reported in North Carolina.

1944 August 1l: Made landfall near Southport. Heavy
damage to structures at Carolina Beach. <Considerable
crop damage ‘in the southern coastal counties. Estimated
total damage was $2 million. . ‘

1944 Septenber 14: Passed a short distance east of
Cape Hatteras moving northward. On the central and
northern coastal areas 108 buildings’ were destroyed
and more than 600 damaged. Estimated damage to crops .
.at $§1 million. Beavy damage in Elizabeth Clty and
Nags Head.  One person kllled

1949 August 24: Passed off shore at Cape Hatteras
directly over the Diamond Shoals Lightship.  An estimated
$50,000:'in property damage occurred, mostly in the
vicinity of Buxton. Two persons died.

11953 August 13: Hurricane Barbara made landfall between
Morehead City and Ocracoke. Estimated property damage
was '$100,000 while the crop loss was. $1 million. One
person died,

© 1954 August'30:‘ Hurricane Carol passed just: to the east
. of Cape Hatteras. Widespread light damage came to. an
-estimated $250,000,

1954 September 10: Hurricane Edna passed about 60 miles
east of Cape Hatteras. Minor but widespread damage

was estimated at $75 000 for property and $40,000 for
crops.-

1954 October 15: "Hurricane Hazel made landfall right

on the South Carolina line. From that point northward

to Cape Lookout, the ocean front was ravaged by storm
surge. At Long Beach 352 of the existing 357 buildings
were totally destroyed. Nearby beaches suffered similar
‘damage, - Miles of grass covered dunes disappeared. Flooding
occurred in Washington, New Bern and Elizabeth City. Heavy
wind damage experienced all over eastern North Carolina

and record amounts of rainfall were recorded. Nineteen
people, most of whom were in beach locations died. Total
property danage amounted to approximately $125 million.

1955 August 12: Hurricane Connie made landfall close

to Cape Lookout. Caused severe flooding in low-lying
coastal areas and around the sounds. Heavy beach :
arosion also occurred.  No deaths were reported.  Hurricane
Diane followed in five days :and made it impossible to
assess the damage caused by this)storm.

1955 August 17: Hurricane Diane made landfall near
Carolina Beach and passed over Wilmington.  Winds caused
crop damage as far west as Raleigh. Heavy flooding
occurred in Belhaven, Washington and New Bern. Crop
damage in the eastern counties caused by this storm

and Connie came to more than $28 million much of it

due to salt water flooding and rivers overflowing their
banks. No deaths were reported.




\

- damage from this source was:

to crops and property was |

1968 October 20: Hurricane

1955 September 19: Hurricane Tone made landfall near
Salter Path on Bogue Banks In ‘spite of high winds,
inor. Heavy rains falling
on already waterlogged soils were responsible for the
-most damage. Storm surge was responsible for the
flooding of thousands~of‘agres,‘and_in New Bern 40
city ‘blocks were inundated. Hundreds of homes were
-washed away. ' Seven people .died. Estimated damage
about $88 million.

. 1958 September 27: Hurricane Helene passed off the coast

from Wilmington to Cape Hatteras. Very high winds were
responsible for. damage . to ¢rops and structures estimated
at $11 million. R : ‘ : :

1960 September 11: Hurricéné Donna made landfall between
Wilmington and Morehead City and moved up the coast.

Heavy damage. was experienced by coastal communities from
Wilmington to Nags Head.. Beach erosion was considerable,
and the corn crop in the coastal counties suffered severe
wind damage. Eight people died; and damage was estimated
at several millions of dollars. -

.-1964 Se tember 1: Hurrican§;c1eo passed from western

North Carolina out to sea in ‘the vicinity of Elizabeth
City. 'Heavy radins caused flooding and damage to crops

~in the northeast.

1964 October 16: Hurricane TIsbell made landfall near
Morehead City and moved northward over the eastern counties
Caused some flash flooding ghd damage to the peanut. crop.

icane Gladys moved up the coast
and ‘out to sea in the vicinity of Cape Hatteras. ‘Damage

moderate rainfall.

. was light and the state benefited from two ‘days of

1971'Se'£ember'30: “Hurricane Ginger made landfall near
HMorehead City and began to dissipate as it moved inland.

Tides were six feet or more:above normal at Washington,
Aurora, New Bern and Cherry Point. Thousands.of acres
of corn and soybeans in the eastern counties were affected.
Damage was estimated at $10.million. I

1976 August 9: Hurricaﬁe?B_‘lefpassed east of Cape

_ Hatteras on its way north. :Beaches were evacuated but '
only scattered minor damage .Occurred. \




SOME SEVERE 20TH CENTURY EXTRATROPICAL STORMS

The following list of noteworthy storms has been
compiled because ‘tropical storms are not the only
significant weather disturbances experienced on the
North Carolina coast. .These non-tropical storms generally
occur during the winter and spring months of the year.
Since they are numerous and vary in. strength and
destructiveness, only major storms are included in this
list. The compilation is based on a .study of published
records of the National Weather Service and its prede-.
cessor organizations from 1900 to the present. Information
was obtained from various .issues of the Monthly Bulletin,
the Monthly Weather Review, Climatological Data oOf the
U.S. by Sections,. Climatological Data and Storm Data.

1902 December 4-5:  An inland storm caused dangerous
gales on the coast. .Considerablé waterfront damage
occurred at Southport, Wilmington, Beaufort and
Morehead City. Communications were interrupted because
of damage to telephone and telegraph lines. Some
wharves were blown or washed away, and several small
vessels were wrecked..

1903 February 16: 'An inland $torm caused gale winds
throughout the state. Wilmington, New Bern and Washington
experienced damage. Land between Pamlico Sound and the
Atlantic Ocean was flooded. Seventeen persons died in

the sinking of the passenger steamer "Olive" in the

Chowan River., ‘ , :

1903 October 8-10: A severe storm formed off the North
Carolina coast. Winds of 63 miles per hour were recorded

" at Hatteras.

1810 February 24-25: A northeast storm off the coast
generated winds of 60 miles per hour at Hatteras.

1917 September 14-15: Heavy damage to property and crops
was caused by a storm moving inland over the southern coast
of North Carolina and then out to sea north of Hatteras,
Roads and small bridges were washed out by a rainfall

of four to eight ‘inches.

1924 March 11: A storm moving northward along and near
the coast generated winds of 66 miles per hour at Hatteras,
These off shore winds caused unusually low water levels

at New Bern and other places on western Pamlico Sound.

1932 March 6: An inland storm brought gale winds to
the Atlantic and sound shores. Fishing nets, small
boats, wharves, bridges, roads, buildings and telephone
poles were.damaged or destroyed. Dare County received
more than half of the damage, and on the Outer Banks

three new inlets were formed.

1932 November 28: More than $50,000 in damage was
caused on the south coast because of strong winds
and high tide. :

1933 January 25-29: Gale winds were reported at Hatteras.
Coastal damage to roads and small craft reported.

1947 November 2-3: A hortheast storm caused coastal
damage as a. result of the combination of strong winds
and high tides. Morehead City and other coastal cities

experienced flooding and several boats were grounded
and destroyed. ,
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.wWere known to have died as

1948 February 1: A’ northeast storm brought heavy snow
to the eastern part of theistate. Some' coastal cities
were practically isolated nd Wilmington reported more
than $1 million in damage. ‘High tides and northeast
winds caused damage along & coast.

1954 May 13: An inland stdym which moved off the coast

of North Carolina generated winds causing over $100,000

damage to beaches. A°14,000-ton freighter was destroyed
as a result of this storm near Cape Hatteras.

storm resulted In $50,000 property damage on the northern
Outer Banks. ' Five cottages were destroyed ‘in the area
of Kitty Hawk. On Hatteras -Island, a three-mile stretch

1956 Jénuary 8-12: : Wind-driven water caused by a coastal

of highway pavément>was washed out.

1956 October 16-18, 27-30: ;:These two northeast storms
caused damage to beach highways, small craft and piers
as a result of high tides. In the second storm three
people were lost from fishing vessels. .

1957 October 5-6: Winds réaéhed 50 miles per hour along

'the northern coast during this off shore storm. High tides

caused by prolonged easterly winds drove water over the
Outer Banks highway and Cauggd considerable beach erosion.

1958 October 19-23: & low pressure storm about 200 miles
east of CapeZHatteras~creatgd_wind gusts to 70 miles
per hour from Cape Fear to the Virginia line., High tides

affected beaches and cut the:road from Oregon Inlet to
Hatteras in several places. High water ‘pushed into the

Neuse River causing some flooding in New Bern.

1962 March 5-8: This gigantic "Northeaster" known as
the Ash Wednesday Storm caused erosion on the coast

- from Hatteras northward greater than in any previously

Known storm. It opened 'an inlet 200 feet wide on
Hatteras Island and destroyed miles of protective
dunes. Miles of paved highways were either washed out
or buried in sand. Beach homes by the hundreds were
destroyed or damaged and hundreds of automobiles were
either buried in sand or submerged in water. Waves
more than 20 feet high on tép of 10 foot tides were
responsible for most of the damage. At Nags Head wind
gusts near 70 miles per hour were recorded. Two people
Yesult of the storm.
stimates came to $12 million.

Preliminary propérty damage

1962 June 29: An off shore low pressure storm caused

torrential rains in the central coastal counties.
Amounts varied from four to {17 inches in 24 hours."
Agricultural losses were high, particularly in the
tobacco crop. High tides and winds were responsible
for some beach erosion. :

1962_November~25-December-5;g,A persistent low pressure
storm off the coast caused very heavy beach erocsion. _
Beaches were cut back as much ‘as 50 feet in some places
and sand dunes were damaged. ' Several buildings were -

destroyed and many damaged. i

1964 February 12: An off-sﬁére low pressure storm

generated rough seas which eroded the beach at Kill
Dévil Hills, ; e




1964 May 3: The southeast coast was affected by a

Tow pressure storm off shore. ' Gusts to 100 miles

per hour were reported. Some wind damage occurred but
beach erosion was slight.. ‘ o

1967 December 28: A coastal low pressure storm caused
moderate damage from Wilmington to Morehead City. Wind
gusts to 76 miles per hour were reported in Wilmington.

1968 May 26-27: A coastal low pressure storm caused heavy
rain and strong winds in the northern coastal area.
Widespread damage to boats ‘and waterfront structures such
as docks and piers was reported.

1969 November 1-2: A low pressure coastal storm moving
northeastward was responsible for 60 mile per hour wind
gusts. Moderate beach erosion occurred.

1970 December 31: On the scuthern cogkt some beach
erosion and damage to piers was caused by a low pressure
storm moving northward., Gales and high seas were reported.

1972 :May 22-27: The northern coast was affected by a
low pressure storm. Heavy beach erosion occurred and
winds- up to 50 miles per hour were recorded on shore,

1973 February 9-10: High winds and seas along the coastwere
caused by a low pressure storm off shore. Heavy beach
erosion and property damage in various places resulted.

1973 March 22: A northeast storm blew up 10-12 foot
~ seas., Highways were damaged along with some beach front
. property. : ‘

1976 February 1-2: . A severe wind storm affected the
northern coast particularly from Ocracoke through

Manteo. Wind driven tidesvat the time covered two thirds

of Hatteras Island. Portions of Manteo were flooded.

Gusts of 70-90 miles per hour were reported at various Outer
Banks locations.




'APPENDIX B:

ANNOTATED BIBLIOGRAPHY

This b1bllography contains a comprehens1ve collectlon of 11terature
dealing with natural hazards and communlty planning. The blbllography
breaks the 11terature 1nto several categorles

Natural Hazards in General (p. B-2)
Hurricanes in General (p B-4)
Coastal Development and Coastal Hazards (p. B- 6)
‘Hurricane Hazard Mltlgatlon (p. B- 8)
= General :
- Land Use Management
- Bu11d1ng Design- and Construction
- Evacuation :
Disaster Assistance (p. B-19)



Natural Hazards in General -

Bdlt, B.A., W.L. Horn, G.A. MacDonald, and R.F, Scott. 1977. Geologicél Hazards
(Revised, 2nd Edition). New York, NY: Springer-Verlag.

A clear and comprehensive presentation of seven types. of natural hazards:
earthquakes, volcanoes, tsunamis, landslides, ground subsidence, avalanches,
-and. floods. Presents the geology of these hazards and the nature of human
response to them. Concludes with a chapter on hazard mitigation and con-
trol (risk zoning, etc.) that lacks detail but raises good points about
risk assessment. ' Offers no specific guidelines for planning other than

the recognition and identification of hazards.

Foster, Harold D. 1980. Disaster Planning: The Preservation of Life and
Property. New York: Springer-Verlag (Series on Environmental Management).

Presents the full range of elements that comprise disaster planning.
Includes excellent discussions of the range of issues facing communities
during reconstruction-and of methods for identifying and mapping high-risk
areas. Also presents suggestions for the design of disaster warning sys—
tems and a variety of methods for predicting disasters and the community's
response to them. ‘

Francaviglia; Richard F. "Xenia Rebuilds: Effects of Pre-disaster Conditioning
on Post-disaster Development" in Journal of the American Institute of
Planners 44:1 (January 1978). ChiCago, IL: ' American Institute of Planners.

Excellent, concise article on the forces that kept Xenia from changing its
land use patterns after much of the city was destroyed by a tornado. Em-
phasizes the need for governmental planming to keep pace with private
redevelopment pressures in order .for a coordinated recovery or improve-
ment to occur. ' Points out the role played during recomstruction by the
citizenry's images of what Xenia was and should be.

Haas, J.E., R.W. Kates, and M.J. Bowden, eds. 1977. Reconstruction Following
Disaster. Cambridge, MA: MIT Press (Environmental Studies Series).

Broad and insightful presentation of the issues facing communities that
have been stricken by natural disasters. Draws heavily on case studies
in four cities that have gone through disaster reconstruction (San
Francisco, Anchorage, Rapid City, and Managua). Of particular interest
are the introductory and concluding chapters, which make inferences

from the four case studies to chart the sequence of events common after
disaster strikes a community, including some useful "dos and don'ts'" that
apply during the recovery process.

National Governors' Association; 1978. 1978 Emérgenéy Preparedness Project:
Final Report. Washington, DC: U.S. Government Printing Office
(Stock #008-040-00080-0).

Reports the findings of the NGA's broad-ranging assessment of state
emergency management programs. Highlights the lack of coordination between
state preparedness and response functions (usually handled by a central
-state emergency office) and state mitigdtion .and recovery functlons
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other problems facing state emergency management agencies, such as the
lack of inter-governmental communication and the need to clarify and/or
modify federal financial aid procedures. Includes a number of recommen—
dations for state emergency management officials. More of interest to
state program managers than to local administrators

(nSualiyahandledey many individﬁél agencies). Uncovers a variety of

.

National Governors' Association. 197 _
A Governor's Guide. Washington: DC
(Stock #008—040—00079—6). i

Comprehensive Emergency Management:
i U.S. Government Printing Office -

~Points out the need for more cootdinated emergency management at the
state level (covering mitigation;dpreparedness, response, and recovery).
Outlines the role of federal, state, and local agencies with regard to
different types of emergencies,  Presents brief suggestions (geared
toward a governor's responsibilities) for the establishment of a state -
comprehensive emergency management program and for obtaining federal
assistance during an emergency.'gﬁbre useful to state program managers
‘than to local officials. . 5

Rubin,>Claire B. 1979. Natural Disasfef RecoVery-Planning for Local Public
~O0fficials. ‘Washington, DC: - Federal Emergency Management Agency
(Report No. MP-85) . ‘ 3 ' ~

Briefly describes local disaster ¥
vations "with the hope of sparing.
anguish of learning first-hand,"
ing disaster recovery and influe

ecovery. experiences and research obser-
other communities the expense and
«Presents issues that commonly arise dur-

nce the integration of reconstruction into
comprehensive community planning. - Includes useful sections on "Decision-
making Under Extreme Pressure" and "Warning Signs of Insufficient Prepara-
tion." : : . »

Very géneral approach, designed to-orient local elected officials and
administrators to some basic disaster planning concepts and issues.

Rubin, Claire B., et al. 1981 (Septembgf). Long~term Recovery:from Natural
Disasters: A Comparative Analysis of Six Local Experiences. Washington,
bC: VAcademy'fOr-Contemporafy Problems. -

Presents six case studies of COmmuhity response to flooding, three of
which deal with coastal flooding. Draws comparisons on (1) the size of
the disaster, (2) the nature of response and the beginnings of long-tern
recovery, (3) previous disaster experience, (4) externdl resources, (5)

. _local publictcapacity-and'leaiersﬁip,”éé)‘intergdvernmental relations, and
(7)) mitigation efforts. The'descriptions. deal mainly‘ﬁithvlocal government
operations during the response phase immediately following the disaster.
While the authots do an adequate. job at presenting the issues which exist
in'each:community, they provide no insight or recommendations regarding
the design of recovery and mitigétion'measures or local policy adoption.

Each community's identity is disguised, making it difficult for the reader
to follow up on or more deeply explore the recovery and mitigation efforts
by contacting the case study communities directly. The report includes
no listing of relevant local plams.

»




Hurricanes in General

Baker, Simon. 1978 (August); Stormé, People, and Property in Coastal North
Carolina.  Raleigh, NC: UNC Sea Grant College Program (Publication
No. UNC-SG-78-15).

‘Short and simple booklet designed for the average coastal resident.
Briefly describes the history of hurricanes and northeasters in North
Carolina and the damaging forces associated with them (storm surge,
freshwater flooding, and high winds). Presents basic rules of thumb for
evacuatlon and safety before and immediately after a flooding disaster
and a few tips on hurricane-resistant home construction. Appendices in-
clude a list of local civil preparedness agencies in N.C.'s coastal-
counties (some addresses and phone numbers may be out-of-date) and a

list of "Disaster Fact Sheets" available from the North Carolina Agricul-
tural Extension Service.

Provides: good information for 1ocal re31dents, but offers few insights
for local admlnlstrators.

Brinkmann, Waltraud. 1975. Hurricane Hazard in the United States: A Research
Assessment. Boulder, CO: University of Colorado — Institute of Behavioral
Science. ' " ‘ :

Briefly outlines the status (as of 1975) of hurricane research. Breaks
research into five areas: .

1. ‘modifying the hazard (e.g. seeding hurricanes to reduce their
_ strength),

2. strengthening the physical environment (e g man-~made shore
protection works);

3. altering coastal development practices (e.g. land use management,
building codes, and forecasting/warning systems);

4. designing insurance programs (e.g. the structure and impacts
of the National Flood Insurance Program);

5. disaster relief and rehabilitation (e.g. federal aid programs
and community recovery processes).

Calls for greater attention to’development‘management tools as the key
means of hurricane protection.

Dunn, G. E. and B. I, Miller. 1960. Atlantic Hurricanes. Baton Rouge, ILA:
Louisiana State University Press. ‘ ' ‘

A detalled historical ana1y31s of all Atlantlc hurricanes through 1958
from about 1700. Presents an account of the path of Hurricane Hazel
through North Carolina in 1954. Also presents maximum rainfal, flood and
surge levels for different coastal areas through 1958.



kHerBert, Paul J, and Glemn Taylor.

‘Herbert, Paul J. and Glenn Taylor. 1978.

Simpson, R. H. and H. Riehl. 1981,

Examines population statistics f
- with the history of development

- coast residents have never exper

- Presents graphs, charts,

. 1975. Hurricane Experience Levels of
Coastal County Populations - Texas to Maine. Coral Gables, FL: National
Hurricane Center. : e ‘

or: the entire Atlantic coastline and com~
trikes in individual coastal .counties
in.those counties, covering up ‘to 1970.
t:over 75% of all Atlantic and Gulf
ienced a direct hit by a major hurricane.

pares the history of hurricane s

The combined statistics show tha

The Deadliest, Costliest, and Most

U.S. Hurricanes of the Century. Coral Gables, FL: National Hurricane
Center. : ’

tables and'figures of major hurricanes in the
U.S. since 1900, covering their strength, cost of damages, and spatial
distribution. Concludes that a future disaster is inevitable due to the

increased development and low hurricane experience of coastal area resi-
dents, - S '

The Hurricane and Tts Impact. Baton

. Rouge, LA: Louisiana State University Press.

' An exhaustive and authoritat

. formation, structure and impacts.

the physical storm itself; what i
with it, ' :

 Description of the meterological his

Army'Corps of Engineers—#Mobile Diéfrict. 1981.
Post Disaster Report. Mobile, AL

ive bqék on the nature of hurricanes, their
- Everything one needs to know about
s missing is an account of how to deal

Hurricane Frederic -

-on s8ix coastal communities. Outlines
waves, floods), and effects (residenti
Examines emergency preparedness and re

- costs of these activities.
actions, ~

::°U.S, Army Corps of Engineers.

tory of the hurricane and its impacts
‘ damages in terms of causes (winds,
al, commercial, public, utilities),
sponse activities and detailed

Does not discuss rebuilding or mitigation
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Coastal Development and Coastal Hazards

Brower, David, Francis Parker, and Dirk Frankenberg. 1976. Ecological
;Determinants of Coastal Area Management. Raleigh, NC: UNC Sea Grant
College Program (Publication No. UNC~-SG-76-05). ’

- Divides the coastal area into barrier island systems and lagoon-estuary
systems. Discusses dominant processes of each and their interactions.
The dynamic nature of coastal areas is stressed. Man's activities
serve to increase the vulnerability of an island to changes by lessen-
its ability to react naturally to daily and storm activities.

The Conservation Foundation. 1980, Coastal Environmental Management: Guide-

lines for Conservation of .Resources ‘and Protection against Storm Hazards.
Washington, DC: Council on Environmental Quality.

Offers 36 policy recommendations for local coastal government, geared
towards developing coasts. Gives a good description of the character-
istics, ecological features, and hazards of coastal uplands, coastal
floodplains, saltwater wetland banks and bluffs, dunelands, beaches,
coastal waters and basins. Discusses each separately with specific
policies, means of implementation, and relevant federal policies.

Dolan, Robert and Bruce Hayden. '"Templates of Change: Storms aﬁd Shoreline
Hazards" in Oceanus 23:4 (Winter 80/81). Woods Hole, MA: Woods Hole
Oceanographic Institute.

Briefly presents results of research into storm damage patterns on Mid-
Atlantic barrier islands. Identifies long-term rates of shoreline change
(erosion and accretion) for 100-meter segments of the Mid-Atlantic coast
(North Carolina to New Jersey). Finds that storm surge damage on the
barrier islands increases in proportion to.the magnitude of shoreline
erosion for a particular stretch of beach. “Concludes that "sections of
sedimentary coasts, which have experienced storm damage and serious
erosion in the'past, are likely to experience more of the same in the
future."

French, Steven, "The Urbanization of Hazardous Areas: .Flood Plains and
Barrier Islands in North Carolina," in 1979 Proceedings: The First
Annual Urban Affairs Conference of the University of North Carolina.
Chapel Hill, NC: UNC Urban Studies Council.

Briefly describes the nature and extent of flood-hazard areas in North
Carolina. Identifies increasing development in these areas as the key
factor behind the rising trend in annual flood losses. Data in the
article indicate that while recent flood losses have been concentrated
in the mountains, development in flood hazard areas and potential future
losses are greatest in the state's coastal region.



Leatherman, Steven P.  1979. Barrier Island Handbook. Amherst, MA: National
. Park Service. ‘ R T S
A short book of barrier island ecology. Heavily illustrated throughout,
‘the book presents basic scientific information in a manner. that can be:
understood by anyone. Comprehensively covers barrier island origins,
ecological processes ‘and functions, and the natural and man-made forces
acting to change barrier islands.

~Very useful as an introduction to. the ecology of barrier islands.

Has
a good bibliography where more information can be found.

U.S. Conference of Mayors, National Cgmmunity Development Association, and -
- Urban Land Institute. 1979 (Febfuary). The Private Development Process:
A Guidebook for Local Government, Washington, DC: U.S. Department of

Housing and Urban Development ~ Office of Policy Development and Research
~ (Report No. HUD-PDR-352-2), .. G 5

The guidebook is designed ‘to help local officials understand how private
housing developers make investment decisions. Tt briefly explains such
‘things as market analysis, site selection, financing, the rehabilitation

of existing structures, and the private developer's role in subsidized
“housing. It is-a brief and easy~to—understand introduction to the mechanics
of residential development decision-making, '

White, Gilbert F., Earl J. Baker, et
Coastal Areas,  Washington, DC:
-stration-Office of Coastal Zone

- al. 1976. Natural Hazard Management in
“National Oceanic and Atmospheric Admini-
Management., | ‘

slide, earthquakes, etc,), discussing the nature of the hazard, its
destructive components,“the.popu;ation4at risk, and the probability of
occurrence.  Discusses possible adiustments to‘each hazard, but does not
compare their effectiveness. : '

Presents all major coastal hazards (hurricanes, floods, erosion, land-

Gives list. of responsible agenciés and administrative policies in each
state, i '



Hurricane Hazard Mitigation

General --

Baker, Earl J., ed. 1980. . Hurricanes and Coastal Storms. Gainesville, FL:
University of Florida Sea Grant College Program ‘(Report No. 33).

Proceedings of a 1979 national conference presenting 35 papers covering

- warning and evacuation, local disaster response planning, National Flood
Insurance Program, land use -and growth management, coastal construction,
post-disaster hazard mitigation, hurricane protection and awareness,
public participation in policy formation, and computer models of disaster
effects. Authors are from government, academia, and private sectors.
Because of the length of each paper (4-6 pages), detail is lacking, but
this is a useful overview of state—of—the—art knowledge in hurricane
planning, circa 1980

Brower, Dav1d Candace Carraway, and Thomas Pollard. 1981 (December). Develop-
ing a Growth Management System for Rural Coastal Communities. Raleigh, NC:
UNC Sea Grant College Program (Publication No, UNC—SGfWP—9) ‘

This report describes a process for devising programs in North Carolina's
rural coastal communities for managing the location, quantity, rate, and
quality of development. It does not provide a ready-made system, since
local development objectives vary from place to place, but briefly de-
scribes a set of six basic steps for communities to follow in their land
use planning. An extensive appendix-describes the various techniques that
can be used in North Carolina to manage growth: land acquisition, public
spending, taxation, and development regulation. ‘

Campbell, William A, and Milton,S; Heath, Jr. 1979 (Febrﬁary). Legal Aspects
of Flood Plain Management. ' Raleigh, NC: U.N.C. Water Resources Research
Institute (Report No. UNC-WRRI-79-137),

Critically amnalyzes existing North Carolina legislation which determines
what the state and local governments can do to manage development in
flood-prone areas. Outlines the major elements of an effective flood-
plain management program at the state and local levels. Contains good
descriptions of the National Flood Insurance Program and its interaction
with North Carolina's Coastal Area Management Act and other coastal legis-—
lation. Includes a clear and concise presentation on "Flood Plain Manage-
ment and the Taking Issue." Well-written, brief, and easy to understand,
though a little dated in its discussion of CAMA regulations.

Coastal Area Planning and Development Commission,  1980. A Coordination,
Education and Mitigation Model for Disaster Preparedness in Coastal
Areas. Brunswick, GA: Coastal Area Planning and Development Commission.

This report outlines the role that substate regional planning agencies can
play in disaster planning, recognizing that local plans are often uncoordi-
nated and that local governments often lack the resources for adequate
disaster planning. The report identifies the responsibilities of state

and local governments in disaster preparedness and presents the results of



a nationwide survey identifying the roles that substate regional planning

agencies play in disaster preparedness and response. It then defines a

disaster preparedness program for the Coastal Area Planning and Development

Commission that includes ccmmuﬂications/warning systems, evacuation, public
~ awareness, hazard mitigation, and the coordination of local, regional,

and state efforts, - E ' ‘ :

’Departmen£~of‘HOusing and Urban Development ~-Office of Policy Develop~
Evaluation of the Economic, Social, and
Regulations., Washington, DC: FEMA

Environmental Effects of Floodplain
-(Report No., FIA-8), ‘

This study analyzed the impacts .6f floodplain regulations on 23 communities
(covering differént locations, sizes, flood hazard types, and economic
conditions). Regulations were evaluated by projecting development for
1980 and 1990 under three scenarios: (1) no regulations, (2) moderate
regulations similar to current FIA requirements, and (3) stringent regu~
lations forbidding new development and substantial improvements to exist-

ing structures, The study found that moderate regulations will greatly

reduce the rate of increase in flood losses, but will not cause them to
decline, S '

Ralph M. Field Associates, Inc. and Abeles, Schwartz, Haeckel, and Silverblatt,
Inc. 1981 (March). Evaluation. of Alternative Means of Implementing Section

1362 of the National Flood Insurance Act of 1968, Washington, DC: Federal

Emergency Management Agency (Report No. M&R—4). ’

This study examines the SéctiOh\1362‘acquiSition/relocation program by (1)
identifying alternative means for carrying it out, (2) estimating the ‘num-
ber of structures eligible for i rchase under it,'(B)'identifying its
effects on individuals and comiuniities, (4) identifying its relationship
to'otherrfederal'policies, and (5) eéstimating the federal costs involved.
The report defines the role of ‘the Sectioh 1362 program and the benefits
it provides. = . Ll e B

‘Kusler, Jon. 11982, Innovation in‘Lédél.FIOOdplain Management: A Summary .of
Community Experience, Boulder, '€0: University of Colorado - Institute
“of Behavioral Science (Special ?ﬁplication No. 4). :

This report presents locéal programs that are "iinovative" in that they
‘exceed the standards of the National Flood Insurance Program and ‘appli-
‘cable state regulations. Thesefﬁrograms include ones with strong en-
forcement*prdVisions, regulations establishing elevation requirements
and other requirements exceeding state and federal standards, and combin-
ing regulations with land acquisition and other non-regulatoryvmeaspres.
The report briefly touches on some ‘of the problems encountered in admi-
niStering these programs, Unlike most floodplain management reports,

it talks about inland communities and coastal communities separately in
'presenting‘the approaches they have used to deal with floodplain develop-
ment, The report includes a brief chapter on how these programs have
fared in court. Its appendix contains brief profiles of how over 70

communities throughout the country (18 of them coastal) have used "inno~
~vative" floodplain managemerit measures,
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Kusler, Jon and Thomas Lee, 1972 (February)..  Regulations for Flood Plains.
Chicago, IL: American Society of Planning Officials (Planning Advisory
- Service Report No. 277).

This report is a good introduction to the terms and concepts involved in
floodplain land use management, It describes common legal questions sur—
rounding floodplain regulations and suggests steps to include in develop-
ing a local floodplain management program, ~ It includes a useful section
‘on tailoring zoning ordinances to flood hazard data. The report deals
primarily with riverine communities and fails to account for some of the
special problems coastal communities encounter.

Platt, Rutherford H, and George M. McMullen. : 1980 (May). Post-flood Recovery
and Hazard Mitigation: Lessons from the Massachusetts Coast, February
- 1978. Amherst, MA: University of Massachusetts—-Water Resources Research
Center (Publication No. 115). ' :

Calls for fuller integration of hazard mitigation into post-disaster re-.
covery activities at all levels of government. ‘Reviews the progress made
after the Great Blizzard and Coastal Storm of 1978 by federal, state, and
local governments in developing and executing mitigation strategies (e.g.,
acquisition, relocation, land use regulations, and construction standards).

Describes recovery activities in Scituate (a coastal community where 95
" homes were destroyed and over 1,000 homes were damaged) as a "key example
of the need and opportunity to practice hazard mitigation." Highlights
conflicts between mitigation and rapid reconstruction and the shortcomings
- of existing federal, state, and ‘local policies.

May be a little dated in its description of federal disaster programs,
but a good, brief case study of the 'issues involved in hazard mitigation.

Office of Emergency and Energy Services. 1980 (July). Hurricane Hazard Miti-
gation in Coastal Virginia, Richmond, VA: Office of Emergency and
Energy Services.

Offers local officials a brief discussion of the hurricane threat, im-
proved construction standards, and land use management tools available
to local governments in Virginia. Includes checklists for developing
public "hurricane awareness' programs, for evaluating hurricane pre-
paredness plans, and for residents' actions in the face of a storm.
Sketchy in its presentation of mitigation techniques, but clear and
simple.

Owen, James H. and Glenn R. Wall (for U.S. Water Resources Council). 1981
(September), Floodplain Management Handbook. Washington, DC: U.S.
Government Printing Office. T ‘ :

Provides very general guidance to local officials and concerned citizens
for developing and implementing a floodplain management program. Out-
lines the full range of structural and non-structural measures to reduce
flood losses and maintain the natural values. of floodplains. Brief and
comprehensive, but needs detail to make it more useful and interesting
to local administrators. Deals with riverine and coastal flooding.

B-10



Rogers, Golden, andiHalpern. 1981 (November). Hurricane Evacuation and Hazard

‘Office. . .

Mitigation Study. Sanibel,~FL:ﬂﬁCity of Sanibel,

This study addresses the hurricané-related development problems facing
Sanibel Island and suggests ways:that the local government can alleviate
them, The first two chapters of..the report examine the hurricane hazards
facing Sanibel and Sanibel's ability to evacuate in a major storm; they
culminate in an innovative program for staging evacuation from the island
glven different "time windows" in. advance of a storm's projected landfall.

The report then examines the comﬁunity's building code and land use regula-

‘tions to see if theyadequately‘p;otect development from storm damages. It -

also outlines procedures for assessing damages, permitting repairs, and
other response and recovery activities to be carried out after a hurri-
cane strikes. The report defines a set of specific measures that f
Sanibel can adopt to improve its;evacuation, damage reduction, and re-

covery programs, including each :measure's advantages and disadvantages.

An excellent and thorough analysis of hazard condifions in the community
and local government programs that deal with them. Even though the report
is specific to Sanibel, it holds many insights for other communities.

Department of Housing and Urban Development--Federal Insurance Administra-
tion. 1977. Coastal Flood Hazards ‘and the National Flood Insurance
Program. Washington, DC: HUD, .-~ '

This report describes the National Flood Insurance Program, its history,
the impetus behind it, and its réquirements. It presents ‘the results

of a field survey contrasting coastal residents' attitudes toward flood-
ing with those in riverine communities. The survey found that people
are more likely to rebuild in thé same place in coastal communities, even
though coastal flood damages atre ‘generally greater. The survey found
that flood insurance rates generally do no affect the demand for coastal
property. It also showed that Iocal officials tend to be willing to
adopt more stringent floodplain:ﬁéVelopment regulations, but that commu-
nities have no impetus to go beyond the minimum standards of the NFIP.
Department of the Interior - Office of Water Research and Technology.
1979 (November). A Process for ‘Community Flood Plain Management (Plan-
ning Manual OWRT-TT/79-9)., Was ngton, DC: U.S. Government Printing

‘Suggests a series of steps communities can take to identify flood hazards

and to plan for avoiding them. The process is very general--geared toward

riverine and coastal communities: throughout the country--but it presents

a well-balanced and objective approach to the wide variety of issues and
available management techniques1a‘community might face. The process:
touches on planning for post-disaster recovery, though its main thrust
is pre~disaster mitigation. Includes brief, yet comprehensive, descrip-
tions of ‘available federal financial and technical assistance (a little
dated) and sources of legal information. Appendix D--Notes on Obtaining
Federal Assistance—-offers several useful suggestions for local admini-

‘strators. e




U.S5. Water Resources Council., 1972, Regulation of Flood Hazard Areas to
Reduce Flood Losses (Volumes One and Two) Washington, DC: U.S. Water
Resources Counc11. : .

This report presents a comprehensive analysis of the use of various
development regulations at the state and local levels to reduce the
risk of flood damages. It discusses in depth the basic regulations
_ (zoning, subdivision, etc.) that comprise state and local floodplain

management programs and the legal issues surrounding them. The report
contains lists of how communities and states throughout the country are
using land use and building regulations to reduce flood losses, includ-
ing excerpts of selected state and local leglslatlon.

Wilson, John,‘Daniel Trescott, DeeEll Fifield, and Vera McIntyre Hayes. 1980.
Hurricane Hazard Mitigation :at the Local. Government Level. Tallahassee, FL:
Florida Department of Communlty Affairs ~- Bureau of Disaster Preparedness,

Good compilation of 1nformat10n which briefly describes the damaging
‘forces of hurricanes and presents ways that. building codes and other
development management techniques can reduce hurricane losses. Concen-
trates on building code modifications as the key to: hazard mltlgatlon,
relying on results from a statewide (Florlda) survey -of -local building
officials and modifications suggested in other reports. Provides little
insight into the use of land use controls.

Geared toward conditions in Florida in discussing the state's damage
potential, current hazard mitigation practices, and strategies available
to local governments. '

Land Use Management —

Chéatham, Leo R. 1979 (October).  An Assessment of Some Economic Effécts of
FIA Land Use Requirements on Urban Coastal Zone Development. Mississippi
State, MS: Mississippi State University - Water ResourceS‘Reseatch Insti-
tute, i ?

This study sought to determine if restrictions on construction, repairs,

and land use in flood hazard areas had affected community growth and
development, focusing on the construction industry, property values, and
local property tax revenues. Using towns:along Mississippi's Gullf Coast

"as the study population, the author found that floodplain 1and‘u%e regula-
tions had not caused any. significant decreases in residential and commercial
construction in coastal floodplains or any decreases in property values and
tax revenues. : - ‘
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Ralph M. Fields Associatés, Inc. 1981 (September). State and Local Acquisi-
tion of Floodplains and Wetlands: A Handbook on the Use of Acquisition
in Floodplain Management., Wash nigton, DC: U.S., Water Resources Council.
(Available from Natural Hazards ‘Information Center -- University of
Colorado.) - ' ; I

acquiring land, and funding sou ces. Describes common reservations about
the use of acquisition and important factors a community should consider
before pursuing acquisition. “Outlines key elements and steps to follow
in setting up an acquisition program, Describes different levels of prop-

- erty rights (fee simple and’lESaéthan-fee simple) and the advantages and
disadvantages of each. ' o

‘An excellent overview of the USeibf‘acquisition, different techniques of

Presents tén case studies of communities throughout the nation which have
implemented different floodplain,acquisition%p;ograms. Each case study
discusses the flooding problems facing each comnunity and how each program
was formulated to- seize unique 6pportunities and meet unique needs. Un-'
fortunately, the case studies deal mainly with riverfront, rather than
oceanfront, communities, so the discussion fails to account for the

strong development pressures and land constraints facing coastal communi-
‘ties. Otherwise, the book is clear, concise, and highly informative.

French; Steven P. and Raymond J. Burby. 1980 (January). Managing Flood Hazard
Areas: The State of Practice, Chapel Hill, NC: UNC Center for Urban and
Regional Studies. AL :

This brief booklet reports the findings of a nationwide survey of local
government and regional planning;QQEncy experiences with floodplain land
use management. The survey covered such topics as thée types of measures
" being used, program effectiveness, and obstacles to more effective
management, ‘ ‘ SR : ‘ '

Pilkey, Orrin H. ‘and William J. Neal.” "Barrier Island Hazard Mapping" in
Oceanus 23:4 (Winter 80/81)._ Woods Hole, MA: Woods Hole Oceanographic
. Institute. o o : :

Preserits ways of identifying sections of barrier islands that pose hazards
to development, - Identifies key ‘data sources for mapping island hazards,

- natural factors influencing island safety (erosion rate, topography,
‘storm response, etc.); ‘and man-made hazards influencing island safety

- (road construction, sand removal,: finger canals, etc.). Points out the
impertance of island safety maps in government programs’ '"concerning the
‘wisdom of spending ‘tax money to save threatened houses" and to give citi-
zens "the opportunity to avoid building or buying a home in a dangerous
location,™ o ' v Lo ' :
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U.S. Army Corps of Englneers ~ Galveston Distrlct. 1975 (Juhe). Guidelines
for Identifying Coastal ngh Hazard Zones. Galveston, TX: U.S. Army
Corps of Engineers.:

Designed to provide uniform methods for identifying coastal high hazard
zones (V-zones) in FIA Flood Insurance Studies (FIA did not adopt them).
Outlines two methods for estimating wave heights and the inland extent
of wave action during major storms. Identifies the three-foot breaking

" wave as the minimum size wave capable of causing major damage to a con-
ventional wood frame structure. Mentions factors determining the inland
extent of wave action (e.g. topography and vegetation). Intended "for
application and use by technically oriented 1nd1viduals with a general
but limited knowledge of wave theoryu :

William Spangle and Associates, Inc. (for U.S,‘Geologic,Survey). 1974 February).
Application of Earth Science Information in Urban Land Use -Planning:
State—of-the~Art Review and Analysis. Washington, DC: National Techincal
Technical Information Service (Report No. USGS-GD-74-038) .

General assessment of the application of earth science information to
land use planning. - Includes-an overview of the land use planning process
and discussions of various natural resources and hazards. Lists sources:
of earth science information (may be a bit dated) plus different types of
maps and other data.

Building Design and Construction —--

American Insitute of Architects Research Corporation. 1981 (December). Design
Guidelines for Flood Damage Reduction. (Prepared for FEMA, Report No.
FEMA-~15). - Washington, DC: U.S. Government Printing Office.

Excellent overview of the general information needed and the tools avail-
able for design in flood-prone areas. Clearly and briefly presents the
basic dynamics of riverine and coastal flooding and the evolution of

flood protection policy in.the United States. Chapter 4 —- Design Analysis
for Flood Damage Reduction —- identifies two types of information to be
used in floodplain management and design. regulatory information (e.g.
National Flood Insurance Program maps - -and rates, local land use planning
and construction guidelines, and other state ;and federal programs) and
flood hazard data (e.g. data on streamflow and flood elevation, site
characteristics, and the nature of existing development). Chapter 5 =—
Design Techniques for Flood Damage Reduction -- outlines some basic site
de51gn and building design variations: based on building use, site den31ty,
and new vs. existing construction. Includes a "Resource Index" with a
glossary of key terms and a-directory of state and regional offices of
key agencies (FEMA, Corps of Engineers, USGS).

Not very technical; good general reading that everyone can understand.
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Dames and Moore, Inc., 1981 (January)

~ for coastal builders- and local officials

~ Printing Office,

-areas than for hurricane-prone

.+ Design and Construction Manual for
Residential Buildings in Coastal High Hazard Areas (Report No. FIA-7).
Washington, DC: HUD - Office of olicy Development and Research, and
FEMA - Federal Insurance Administration.

An excellent manual for the desigﬁ,ahd.construction of homes to resist
coastal flood, erosion, and wind azards based on a comprehensive,

nationwide evaluation of existingﬁbeach houses, common construction

practices, and building codes, It briefly describes environmental
conditions and construction practices in different coastal regions of
the United States. It discusses rarious structural forces to be re-
sisted, the adequacy of different materials, and recommended construc-
tion methods. It includes many Qell—illustrated design details and
provides information on costs, and demonstrates the use of the design

~ data tables contained in the appendices. The appendices provide clear

and complete data on.required piling sizes, embedment depths, bracing

- details, etc. While the manual concerns residential construction, most

of the principles can be applied.to non-residential buildings.’ A "must"

» .

from High Winds (Report No. TR-75). Washington, DC: U.S. Government

Defense Civil Preparedness Agency. 1974 (February). Protecting Mobile Homes-

A little dated,lbut an excellentgdéSCfiption of a mobile home's vul-
nerability to high: winds and recommended means of protection. Illu~

~Sstrates ‘different types of tiedowns, anchors, and footings. Brief and

easy to understand--designed forﬁhomeowners.
) . .

Defense Civil Preparedness Agenéy. lf‘i (June). - Wind*resistant Design Concepts

for Residences (Report No. TR-83

-Washingten, DC: TU.S. Government Print-
ing Office. ‘

Briefly outlines four risk-baéedn.esign concepts, with useful examples

of how each could be carried out.in residential construction. Three of
these four concepts have occupant safety as their main objective (de~
signing in-home shelters); these are more appropriate for tornado-prone

: : as (where there is adequate warning
time to evacuate residents to other shelters). The fourth design con-
cept--improved construction practices—-has property damage reduction as
its main objective. Following this concept, the booklet presents simple
practices (bracing and joint connections) which protect against wind
forces. A ' :

‘Illustrates different Wind—induééd»preséures:that act on a~building and

different types of ‘structural failure. Includes a technical section on
"How to Calculate Wind Forces and Design Wind-resistant Residencesg"

~aimed at homebuilders and architects.



Federal Emergency Management Agency--Flood Insurance and Hazard Mitigationm.
1979 (June). Economic Feasibility of Floodproofing—-—Analysis of a
Small Commercial Building (Report No. HUD—SOS—FIA) Washington, DC:
U.S. Government Printing Office. -

Points out the practicality of flood protection measures by showing how
the cost of floodproofing a building can be outweighed by reduced flood
insurance premiums and reduced average annual flood damages. Examines
the costs and benefits of three floodproofing alternatives: elevating
on fill to the base flood elevation, elevating on fill with watertight
closures, and elevating on pilings. Even though the report deals with

- a specific case study (a 3,500 square foot retail building in Jersey
Shore, Pennsylvania), ‘the analytical methods used can be helpful in
other communities for evaluating the economic feasibility of floodproof-
ing commercial structures. Points out that the feasibility of different
alternatlves will depend on such local conditions. as topography, soils,
development density, construction budget, aesthetics, and the depth,
duration, and frequency of flooding.

Straightforward and. easy to understand.

Sheaffer and Roland, Inc. 1980 (July). Elevating to the Wave Crest Level —-
A Benefit: Cost Analysis. Written for the Federal Emergency Management
Agency (Report No. FIAr6) Washington, DC: U.S. Government Printing
Office. , ‘

Finds that elevating a new house to the wave crest level ‘associated with
a 100—year storm surge reduces both average annual flood damages and
flood insurance premiums to a point where each more than offsets the
added costs of elevating to that height. -Assesses three design alterna-
tives with regard to cost and safety:  rigid frame construction, semi-
rigid frame with grade beam, and semi-rigid frame without grade beam.
Uses conditions in Gulf Shores, Alabama (hit by Hurricane Frederic) as
the basis for analysis, finding conditions there to be typical of the
shoreline dynamics and construction practices along the South Atlantic -
and Gulf coasts..

Sheaffer and Roland, Inc. '198l. Coastal Construction Standards for Nags
Head, North. Carolina (Draft): A Report to the Mayor, Board of
Commissioners, and Town Manager ——= Town of Nags Head, North Carolina.
Nags Head, NC: Town of Nags Head.

Clearly and concisely. discusses the physical conditions found on the

Outer Banks and current local, state, and federal regulations governing
coastal- construction (especially with regard to severe storm conditions).
Recommends actions to amend the State Building Code and CAMA regulations
and for the town. to adopt minimum housing standards to supplement the
state code. Briefly presents the evolution of current conmstruction
standards, what power local governments in North Carolina have to regu-—
late construction, and recent ‘developments in the National Flood Insurance
Program's guidelines for constructlon in coastal high hazard areas (V-
zones) .

Excellent reading for local officials in North Carolina's oceanfront
communities.
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Texas:CoaStal'and,Marine Council. 198

U.S.

Prepared in "a form that could

: w;(June). Model Minimum Hurricane
Resistant Building Standards for the Texas Gulf Coast. Austin, TX:
Texas Coastal and: Marine Councili”

E 1ains natural hazards in Téxas7s coastal zone.  Outlines a procedure
Xplal S

for delineating four»categories~ f hazard zones based on the different

hurricane forces each is subjectito: . _
Zone A -- scouring, battering (by waterbone debris), flooding,
‘ and ‘high wind S o ‘ '
Zone B -- battering, flooding, and high wind
Zone C -- flooding and high'wind
Zone D ~-- high wind only. = ,
Presents detailed building standards (designed to serve as an amendment '
to local building codes) which cover comstruction in the four zomes.
Standards include administrative procedures and design requirements (in the

face of the forces listed above) 'for different zones and different types
of comstruction (wood, masonry, ete.). o

B

Army Corps of Engineers - Offiée¥8f the Chief of Engineers. 1972 (June).
Flood-proofing Regulations. Washington, DC: U.S. Government Printing
Office. ' ' ' T , ; '

Recommends minimum standards of design and construction for flood—
proofing buildings. Deals only with the "static" forces associated
with riverine flooding; gives no consideration to. the "special problems
of wave impact, corrosion and erosion associated with coastal flooding."
& e:used to- supplement existing building
codes and regulations." Outlines administrative procedures and struc-
tural flood-proofing measures that a community may want to require of
flood plain construction. Contains useful classifications of the damage- -
resistance of different flooring; wall, and ceiling materials and guide-
lines for the design and location of plumbing, heating, and ventilation
systems,: ‘ _ : : ‘ '

Marginally useful for coastal CQQﬁunities, but. an adequate reference
for becoming familiar with some:of the engineering concepts involved
in flood-proofing. . IR ' ‘

Department‘of Hdusing aﬁd,Urban{ﬁéyeiopméﬁt - Flood IhsuraﬁCe Administta-
tion, 1976 (September). FElevated Residential Structures: Reducing

Printing Office.

. Flood Damage  Through Building Degign. Washington, DC: U.S. Government

Prdvides.a good-overview'and_evalpationfof‘cbmmon‘elevation techniques.
Part 2 -- Designing Elevated Foundations —~- presents design and construc-—

~tion guidelines for wood post; wood pile, and reinforced concrete/

masonry construction. Ample illﬁstrations“accompany the concepts-de-
scribed (regarding site conditions, utilities placement, insulation, .
breakway walls, bracing techniques, framing,.and connections). Part 3 —-

A Brief Survey of‘Design-Improvemgnts —- illustrates a few sample designs
for various housing types, variouis heights above grade, and various

regions of the country. Part 4 == Cost Analysis of Elevating Foundations —-
presents an approach (and sample worksheets) for estimating and. comparing
costs of different modes of construction. '
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Evacuation -~

N.C. Division of Civil Preparedness ' (now Division of Emérgenéy Management).
1977 (March).  Carolina County Civil Preparedness Hurricane Evacuation
Plan.,  Raleigh, NC: N.C. Department of Crime Control and Public Safety.

A brief and simple model for evacuation planning in coastal North
Carolina. Designed for use by local government administrators.  Con-
tains a good "Increased Readiness Action Checklist" that lists responsi-
bilities of different local officials during different stages of a hurri-
cane threat. Local evacuation plans in North Carolina have followed

this prototype. ‘

Stone, John R. 1982 (forthcoming). * Hurricane Emergency Planning: FEstimating
Evacuation Times for Non-metropolitan Coastal Communities. 'Raleigh, NC:
UNC Sea Grant College Program.‘

This brief and easy—to-followvreport‘presents simplified, non-computerized
methods of estimating evacuation times in coastal communities that have

few evacuation zomes and an uncomplicated set of evacuation routes. It
describes the different components of evacuation time and a way of analyz—
ing them that could be used in local evacuation planning. ‘The study applies
this methodology to two communities in coastal North Carolina (Holden

Beach and Goose Creek Island) to-illustrate different analytical techniques
and con31derat10ns that go into evacuatlon planning.

Southwest Florida Reglonal Planning Council. 1981 (November). Southwest
Florida Regional Hurricane Evacuation Plan. Fort Myers, FL: Southwest
Florlda‘Reglonal Planning Council,

This comprehensive, multi-~county evacuation plan is based on computer
simulations of wind speeds and storm surge levels (using NOAA's SLOSH
model) for hurricanes of different intensities that can be expected to
strike the region. It uses recent advances in storm flooding predictions
to more accurately identify the time needed for evacuation. The plan
identifies different evacuation zones based on the different flooding
levels that can be expected for storms of different strengths. It esti-
mates the population in each zone that would need to evacuate, inventories
temporary shelters and their capac1t1es, 1dent1f1es evacuation routes, and
estimates needed evacuation times. "

The plan is thorough and a good model for.similar efforts elsewhere.

Whether or not evacuation planners have such an advanced set of data on

expected flood levels, they can follow some of the procedures and consider-
- ations used in southwest Florida.

Tampa Bay Regional Planning Council and U.S. Army Corps of Englneers - Jackson-
ville District. -1981 (June). Tampa Bay Region, Florida, Hurricane Evacua-
tion Plan, St. Petersburg, FL: Tampa Bay Regional Planning Council.

This plan uses essentially the same procedures as'the Southwest Florida
RPC's plan, incorporating advanced data an expected storm surge levels and
their timing to estimate needed evacuation times. Like the Southwest
Florida plan, it applies to a heavily populated, multi-county region
(around Tampa and St. Petersburg) which faces a strong threat of hurricane
damages.
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Disaster Assistance

Federal Emergency Management Agency. 1981 (September) Flood Hazard Mitiga-
tion: Handbook of Common Procedures--Interagency Regional Hazard Mitigation
Teams. Washlngton, DC:  FEMA (Report No. FEMA-14).

This handbook ‘describes the procedures ‘for Interagency Regional Hazard
Mltigation Teams to follow in their survey and planning efforts both before k
‘and after a flooding disaster (including a hurricane) occurs. The procedures
and information in the handbook are designed to help a .team produce a
practlcal technlcaly sound, and- implementable Hazard Mitigation Report
Insofar as local officials. Wlll partic1pate on these: teams, the guide is

a useful document for local gover 4“nts to. have, .

Federal Emergency Management Agency 1981 (August) Federal Disaster
Assistance Program: Documenting Disaster Damage Pursuant to Public Law
93-288. Washlngton, DC:.  Federal Emergency Management Agency (Report -
No. DR&R-7). O ‘ ' '

o This short companlon to the Handbook for Appllcants (DR&R-1) will help

‘appllcants for federal dlsaster assistance avoid accounting problems and
fundlng delays. It clearly and briefly presents the key documents in—
volved . (Damage Survey Report Progect Applicatlon, TFinal Inspection
Report Project Listing, and Request for Advance or Reimbursement) and
uses hypothetical examples to show how the forms. should be filled out.
It also presents simple "Suggeste ‘Records Systems" which can help local
governments organlze their record to file claims and meet audit re-
quirements w1th a. minimum of time nd effort.

b

Federal Emergency Management Agency. 1981‘(July) Federal Disaster,Assistance
: ‘Program.v Eligibility Handbook Pu ant to:Public Law 935288; ‘Washington,
DC: FEMA (Report‘No. DR&R-2) ., T R ' :

“This handbook, de51gned prlmarlly‘for federal and state inspectors, de~

~ fineg FEMA's guidellnes for determining whether applicants are ellgible
to receive public assistance or other work: authorized by the. Disaster
Relief Act of 1974, It also outlines pollcles and procedures for prepar-
ing Damage Survey Reports and ins ctlng completed work. It includes
samples of the forms used. in adm sterlng FEMA's public assistance pro-
gram. e

Federal Emergency Management Agency. 1981 (March) Federal Disaster A551stance
Program: Handbook for Appllcants Pursuant to Public Law 93—288-‘ Washington,
DC: Federal Emergency Management Agency (Report No. DR&R-1).

Describes procedures for local governments to follow in requestlng,
obtalnlng, and administering federal (FEMA) grants for public assistance
after a presidential disaster declaratlon. Local government officials.
will find this: volume useful; it brings the guidelines established in.
various: FEMA regulations under one cover and. contains sample copies. of
~the forms one must use to apply for federal disaster assistance.

An excellent reference that all 1oca1 adminlstrators should have.
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Federal Emergency Manégement Agency. 1981 (Maréh) Federal Disaster Assistance
Program:  Insurance Handbook for Public Assistance Pursuant to Public Law
93-288. Washington, DC: FEMA (Report No. DR&R—B)

‘Public agencies and certain non-profit organlzatlons are required to main-
tain general hazard insurance or flood insurance on certain projects as a
condition to receiving disaster assistance from FEMA.  This handbook de-
fines FEMA's policies and procedures for administering its insurance
requirements; it covers only public sector projects, not those classified
as "individual assistance”. It includes samples of the forms to be used
by FEMA and the applicant. ‘

Federal Emergency Management Agency. 1981 (January). Federal Disaster Assistance
Program: Community Disaster Loan Handbook Pursuant to Public Law 93-288.
- Washington, DC: FEMA (Report No., DR&R-5).

The Disaster Relief Act authorizes FEMA to make "Community Disaster Loans"
to local governments in the aftermath of disasters. This handbook de-
scribes this loan program, its eligibility requirements, and its admini-
strative procedures. It includes samples of the forms a loan applicant
must submit to FEMA,

Federal Emergency MAnagement Agency. .1980 (June). ‘Digest of Federal Disaster
Assistance Programs. Washington, DC: FEMA (Report No. DR&R-9).

This digest catalogs the full range of federal disaster assistance programs
that are available to private individuals and public agencies, running the
gamut from crop insurance to the donation of federal surplus property. The
description of each program includes the purpose and nature of assistance
available, the responsible federal agency, and the program's eligibility
requirements. This is an excellent source of information on disaster
assistance programs, However, since federal programs can change easily

(by having appropriations cut or being legislated out of ex1stence), the
information on some programs may be obsolete,

Feéderal Emergency Management Agency. 1980 (February). Program Guide.
Washington, DC: Federal Emérgency Management Agency (Report No.
MP-91), : : : ' '

Briefly outlines the procedure for requesting a Presidential declaration
of "major disaster" or "emergency', describes federal actions after the.
declaration, and lists categories of federal assistance available to
individuals, local and state governments, and private non-profit insti-
tutions. Also outlines categories of federal assistance available without
a Pre31dent1a1 declaration. ’
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N.C.

D1v151on of Civil Preparedness (now Emergency Management). 1976.
North Carolina Disaster Relief and Assistance Plan. Ralelgh NC:
N.GC. Department of Milltary and Veterans Affairs.

This plan ' establlshes the concepts. under whlch State and local
govermments will operate in. response to disasters by:
a. Defining the responsibilities and authorities of 1Qca1
governments ‘and state departments and agencies;
b. Defining the emergency roles and missions of local
governments and state departments ans. agencies; and
c. Providing direction for: the execution of measures to
provide relief and assistance." =

It is the basic document settlng forth the State s disaster
_response procedures.- The plan- has ‘been contlnuously updated

since it was first adopted in 1976

Division of Emergency,Management}M 1981, -Carolina Connty Disaster

Relief and Assistance Plan., Raleigh, NC: N.C. Department of Crime

Control and'Public'Safety;t

‘This plan was designed as a prototype for local governments to use in

developing relief ‘and a351stance procedures for disasters. The plan

"~ outlines the procedures, roles, and responsibilities of different local,

state, and federal agents in communlcations/warnlngs, damage assessment,
and the operation of shelters and. disaster assistance centers. Includes
model ordinances and 1nteragency agreements for local governments’ to

~adopt to facilitate disaster relief operations. Includes several annexes

dealing with partlcular d1sasters A(from flash floods to plane crashes)
General in scope; can apply to or all natural disasters a. communlty
faces. : - . _




| APPENDIX ;c_:
SAMPLE CONSTRUCTION STANDARDS

Following are two examplés of loqai ordinances which deal with the location
and design of buildings in storm hazard areas. ‘ '

First is a set of amendments adopted by the Town of Scituate, Massachusetts,
establishing standards for the reconstruction of buildings destroyed by wave

~ action. These were adopted in response to the massive damage Scituate suffered

in the Great Blizzard and Coastal Storm of February 1978, a northeaster which
destroyed over 90 homes in the town and damaged over 1,000 others.

Second is the supplemental building code adopted by the Town of Gulf

Shores, Alabama), establishing standards. for the design and construction of
“buildings in coastal high hazard areas. The ‘code was adopted in response to the
~extensive damage Gulf Shores suffered;frbm-HurriCane Frederic in September 1979.

These standards are not presented as models for North Carolina's coastal
communities to duplicate blindly or verbatim." They are presented as approaches
that coastal communities could consider in developing their own storm hazard
reduction,policies. Each set of standards does a good job of relating building
design criteria to the hazards presenp in certain sections of the community
(considering expected flood elevations, wave heights, and high winds).
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“706(% a{Sccmte CONSERVATION COMMISSION

§SCI1~UAJE'MA wos & T o1 s
e} s . June7,1979'

Amendments made by Bulilding Commissioner, Conservation Comm1551on,

Planning Board/CZM Representative as Preliminary Storm-Damage
‘ Mitigation Effort:

Guldelines for reconstruction of residences destroyed by coastal wave action:

1,

2,

5.

T

For any residence with a septic system, written certification of
inspection of the exlsting system from the Scituate Board of Health,
Health Agent, or a reglstered professional engineer or a design for a
system approved by the Board of Health shall be submitted with the
Notice of Intent.

First floor sill elevatlon of structure shall be at or above 17 £t MSL
(Mean Sea ILevel) or at least 5 ft above ground level, whichever is

higher,

Structures located in coastal areas as, designated on a map on file
with the Bullding Inspector and Conservation Commission shall have -
plans drawn by a registered professional engineer. or architect and
shall be designed to be anchored to plles and meet all other require-

ments of the Massachusetts State Building Code, section Ti8.1

Pile foundations shall conform to sections 735 through 744 of the
State Building Code. The bottom elevation of all piles shall be
below -5.0 ft MSL, » 4 ,

When the foundatlon consists of timber piles and beams, the headers

or joists shall be secured to the beams with anchors at .intervals not
exceeding four feet. The anchors shall not be less than 1" x 1/8"
steel strap, nalled to each member with three 16d nails, All anchors
and nails shall be hot-dip galvanized. Gusset plates and bolts secur-
ing the beams to the pilings shall be hot-dip galvanized or the
equivalent.

Structures located in coastal areas other than those designated on the
map on flle with the Bullding Inspector and the Conservation Commission
may be constructed on pliles or a poured concrete foundation wall, Pile
foundations shall conform to sections 4 and 5 above, Poured concrete
walls shall conform to sectlion 7 below.

Where poured concrete foundation walls are- permitted “the walls shall

-conform to the following:

a. The footings of the wall shall be at elevation 5 £t MSL or at least
4 £t below finished grade, whichever is lower, .

b. The foundation wall of the structure shall be not less than 12"
thick and 1einforced to resist lateral loading from wave action., The
reinforcement shall consist of not less than No, 3 bars located 6" on
center vertically and horizontally or the equivalent.

<
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9.
10.

11.

12,

ik,

15.

16,

¥*

c, - The structure'Shall be'secu;ely anchored to the foundation walls
by +" diameter galvanized bolts; spaced not over 4 ft on center and
embedded not less than 7" in the masonry, o

A1l ufiiitiesbexcept service liﬁés,shali be located above elevation
17.0 MSL. o " R

When the stfucture is raised ongpiles above grade, ali.soil pipé
below elevation 17 £t MSL shall: be of cast iron end securely attached

- to the shoreward side of a pile,-

Fuel tanks shall be buried or securely anchored in place or shall be
located within the concrete foundation walls, Vent and f£il1 pipe ,
openings shall be located at ortabogb elevation 12,0 MSL and approved

by the Fire Department. - ‘

A survey of the éitétprépared by’a registered land surveyor with 1 ft
conto%rs end all existing or proposed structures shown shall be
submitted with the Notlice of Intent. :

Architectural of‘structural plans drawn to scale of the foundation of
the structure shall be submitted with the Notice of Intent.

When the structure is raised ohfpilings, there shall be no obstruction

- between the pilings that would prohibit the free passage of wave or

flood waters., However, after prior approval by the Conservation
Commission, breakaway skirting may be used where it meets these
objectives, ‘ e : :

~No liquid.or ges burning equipment shall be located below elevation

17 £t MSL.

“When a project has been complet&d in accordance with plans stamped by

a Registered Professional Engineer, Architect, Land-Surveyor, or

~ Landscape Architect, a written statement by the aforesaid professional

people, certifying compliance with the plans shall accompany the said
request for a Certificate of Compliance. ‘

When a foundation has been completed, certification shall be furnished
to the Commission by a registered land surveyor or professicnal engi-
neer indicating that the elevation of the top of the foundation is in
accordance with the plans as approved by the Conservation Commission

in the Orders of Conditions,

* * * * * N R * * % * * * *

After evaluating potential adverse-effécts of the reconstruction, the Con-

servation. Commission mey impose additional conditions if necessary to pro-
tect the interests of GL Ch. 131, s. 40, - o

c-3 .



ORDINANCE NO. 222
AN ORDINANCE DESIGNED TO SET MINIMUM REQUIREMENTS
AND GIVE GUIDANCE TO DESIGNERS, BUILDERS, AND HOME
OWNERS WHO WISH TO BUILD STRUCTURES THAT WILL
SURVIVE HURRICANE FORCE WINDS AND WATER SURGE IN
- GULF SHORES COASTAL HIGH HAZARD AREAS.

BE IT ORDAINED BY THE TOWN COUNCIL OF THE TOWN OF GULF
. SHORES, ALABAMA, AS FOLLOWS:

SUPPLEMENTAL BUILDING CODES Section 1. SCOPE :
- : 1. The' requirements stated herein are supplements to the
Southern Standard Building Code, latest edition, a code that was adopted
F OR COAgTAL CONSTRUCT!QN by the Town of Gulf Shores in compliance with the Federal Flood Control
. Act of 1968. ‘
BN HIGH HAZARD AREAS .~ 2, The areas governed by this code supplement shall be the Town

of Gulf Shores coastal high hazard areas; more particularly, those areas
designed ‘as V-zones by the Flood Hazard Boundury Maps issued by the
Federal Insurance Administration.

? ) : : : 3. The provisions of this code supplement are primarily addressed
+~ to construction of wood frame, raised on piling for one or two family
’ structures. Other structures are covered, but not to the same dagree or

detail.

Section 2. DEFINITIONS
1. Coastal High Hazard Areas
The portion of @ coastal flood plain. having special flood
hazards, especially those areas subject to high velocity waters, including
hurricane wave wash and winds associated with a 100-year storm evem‘
- (i.e., FIA V-ZONES).
2. Design Wind Spaod
That velocity associated with the 100-year recurrence of the
fastest wind mile. For these regulations, the wind velocity map published
in the Southern Standard Building Code, latest edmon, shall govern.
3. Festest Wind Mile

Town Of Gulf Shores - The average speed of one mlle of air passing an anemometer.
- , Example: A fastest mile windspeed of 120 MPH means that o mlle of
Adopied Oct. 26, 1981 wind passed the anemometer during a 20-second penod
* ! 4. FIA
) : V . " Flood Insurance Administration
Vord'nance NO' 222 : - : * 5. Flood Hazard Boundary Map (FHBM)

Maps issued " by the -Federal Insurance Administration
illustrating the degree of flood hazard ¥or il areas of a community.
6. Habitable Floor
Any tloor used for living, which included workmg sleeping,
eating, cooking, recreation, or combination thereof.
7. Mean Sea Level (MSL)
For-these regulations, mean sea level shall be taken as the
National Geodetic Vertical Datum (NGVD).

'



8. Substantial Improvements : : -

; Any repair, reconstruction, or improvement of a structure, the
cost of which equals or exceeds 50% of the. market value of the structure
before the improvement is siarted. ' : .

Section 3.-APPLICATICN FOR BUILDING PERMIT
1.. Procedure for Submission :

a. Submit  two (2) copies of ‘céns'rucﬁon drdwings‘ and

specifications; - elevation showing ground ~elevation above MSL and

temporary bench mark sigried by a land surveyor or engineer registerad

to practice in the State of Alabama, bearing his seal and signature. -

b.- For - two-fomily structures, the requiremants of The -

must be met when applicable,
2: Plans Required for Approval )
'~ a.  Plot Plan. Submit two (2) copies attached to the construction
drawings, showing the dimension and bearings of the property lines and
dimensioned location of the proposed structure.

ﬁoﬁiéimfion Act, No. 79-676, State of Alabama, passed July 30, 1979,

b. Foundatien Plan. This plan-shall show construction details

of the structures support members.
¢. Fieor Plan L
d. Elevations O : : )
e. Wall Sectiens and Construction Details. Drawings indicating
in detail the:connactors and/or methods used to provide continuous

- 1/2" golvanized bolts with 2” washers on both ends of bolts. Show 1" x 4"
let-in bracing (Figure V), or diagonal shegthing (Figure 1X).

f. Reof Framing Plan. Plans shall include a view ‘of the roof
structure, indicating the size, spacing, and bracing of ali roof members.
Where prefabricated trusses are used, a manufacturer's drawing of the
truss shall:-be attached to the plans and shail bear the seal and signature
of the engineer approving them, : . i

g. Electrical, Plumbing, and Mechanical Details.

h.. Specifications. ) C .

_Section 4. DESIGN CRITERIA .
Design criteria stated hersin are supploments to the existing

Southern Standard Building Code ‘and supersede where overlapping -

occurs, .

.. 1. Wind Loeds. All components of the framing envelope of a
structure shall be designed to withstand the wind loads stipulated in the
Southern Standord Building Code with a 2:) factor of .safety. The
overfurning moment and uplift forces calculated from wind pressure
shall not exceed 50% of the sturcture’s resistance. :

2. Storm Waves. The forces of o wave may be realized when one

considers that a cubic yord of watet weighs over three-fourths of a ton:’

Therefore, when a breaking wave moves shoreward at speeds of up to 50
MPH, the resultant forces can be one of the most destructive elemenis of
a hurricane.: Waves also cause damage by impacting structures with
floating debris and by undermining support members causing sturctures

-~ shall be 8",

erconnection from the foundation support to the roof framing (Figures .- ..~
Vil -and Viit); showing 2 x /8 X:bracing on piles (Figlre lif); -and '3/8" or =" -

‘to collapse and/or lose substantial resistance fo overturning. -

The requirements of ‘this code supplement are intended to
significantly increase the likelihood of structure survival during 100 year
storm events, without placing the construction cost of ordinary cottages
or homes beyond the peint of économic teasibility: ' ,

. Section 5. RESIDENTIAL STRUCTURES, OMNE- OR TWO-FAMILY- -
WOOD FRAME - ) .

1. Fundamental Rule. All structural elements must be fastened
together and anchored to the ground in such a manner as 1o resist design
forces, regardless . of which direction. these torces may come from.

"2, Foundations. -Only. timber ‘supports are addressed in this.
section. Other materials and methods may be used if the requirements of
Section 6 are met.’ - Do : :

a. The lowest horizontal member supporting the lowest floor
must be elevated above the 100 year base flood elevation plus the wave
height dictated by the National Flood Insurance Administration. °

: b. Piles shall be pressure treated to prevent decay and resist’
attack from insects. T D ; .
: ¢. Minimum tip of round piling shall be 8" and square: piling

d. ‘Piling must be designed to provide dead load ‘support -as’
well as the anticipated: live loads ‘associated with the 100 year flood
event, ' - : : : ‘ :

w8 Piling :shallhave o minim “embedimént :of 5 below sei
level or'a minimum of 10':0", whichaver is the greater. The only
exception. to this' would ‘be where structure loads or characteristics
require greatér embedment 1o meet the provisions of Section 4.

t. Piles shall be bolted to all structural support members with .
not less than two 5/8" diameter galvanized bolts with minimum’ 2".

‘diameter 'washers.

g. No'two girders shall join on the same piling. unless it is on
the outside piling. ‘ . . :
: h. Alternate pile bracing as shown in Figure Il A.
" 3. Floor Framing. -
" a. Maximum spacing-of all framing shall be 16" o.c.

b. Al Hloor joists-shall be fastened into girders or beams with
galvanized hurricane clips or straps at each joist and nailed with four 8d
galvanized nails. . - : i

¢. Boxed floor joists may be allowed (see Figure IV), or canti-
lever floor systems if it does not go beyond the girder or beam miore than
12”. longer cantilever could  be permitted at discretion of Building
Ofticial (see Figure 11). - - .

d. Subflooring shall be 3/4" tongue and groove, 6" boards, or
3/4" plywood nailed with 2-8d nails to each joist or nailed 6" apart on
plywood of minimum of 3/4” thickness, using o combination of 1/2"
plywood and particle board or masonite. g ‘

. Where boxed floor joists are used, all joists shall rest on 2" x
4" ledger. Use 3-16d galvanized nails ot each joist. If joists larger than 8"
are utilized, undercut bearing end to fit ledger (Figure V),




9-0

" with studs.

4. Wall Construction.
a. Maximum spacing of all wall studs shall be 16" o.¢:
b.. Each stud shall be fastened to floor and roof traming with 1”
x 24" - 18 gauge galvanized hurricane straps with 4-8d galvanized nails ot
sach end (see Figure X), @xcept where siding ties floor joists together

¢. Corner-bracing shall be as in Figures V and VI. All corners
shall be braced and where partition joins outside walls;

. d. Horizontal straps shall be instailed at top and bottom plates
on all exterior.corners. Minimum sirap size shalf be 1“x 24" . 18 gauge.
Straps shall be fasteried with 8d galvanized nails of each end (see Figure
vil).

) e. Windows and exferior doors must haove manufacturer's

certification that the unit will withstand the wind loads stipulated in the

Southern Standard Building Code.
5. Roof Framing - :
a. Each truss or rafter shall be connected to the nearest stud
below with 1" x.24” - 18 gauge galvanized metal straps, or approved
hurricane straps. . :
b. Roof decking shall be 3/4" tongue and groove 6" boards
nailed with 2-8d galvanized nails into each rafter and/or truss or 1/2"
plywood (4-ply) nailed no more than 6” o.c. Plyclips shall be used with
plywood. :
c.-All asphalt or fiberglass asphalt shingles shali be of the
“Seal-Tab” type and shall have a maximum exposure of 4"
6. Plumbing = ]
a. Septic tanks and' absorption fields  shall be . installed
according to Baldwin County. Health Department regulations.
b. Water_heater ‘shall not be placed. below finished floor
elevation. .
<. Supply and drain.piping shall be securely fastened to floor
members, and aoll vertical runs to ground. level:shall be strapped to
support piles,

7. Mechanical /Electrical. No electrical appliance shall be install-~

ed below finished floor level. Air conditioner compressors may rest on
cantilever_floor joists.: Fastening shall be provided to accomplish the
provisions. of Section 4, 4.01.

) Sectlon 6. BUILDINGS OTHER THAN ONE- OR TWO-FAMILY WOOD
FRAME STRUCTURES :

1. This section is intended to cover commercial buildings,.cond.o-
miniums, apartments, efc. Also included are one- and two-family units
utilizing non-wood structural components. - )

2. All structures in this category shall be designed by an arcfm'ect
or engineer.to meet the requirements of the Southern Standard Bunlc_inpg
Code for coastal high hazard areas. He/She shall offix his/her oﬂufml
seal and signature to all- drawings, - specifications, and -accompanying
data. See The Registration Act No. 79-676, Siate of Alabama, passed July
30, 1979, S e , _

Section 7. CHANGE TO EXISTING STRUCTURES

Non-substantial improvements to existing structures may be per-
mitted if, in_the opinion of the Guif Shores Building Official, the
requirements of this code supplement are meft.

Section 8. INSPECTIONS

Inspections are-made at various intervals of construction, and no
work shall be done beyond these stages. Two days’ hofice is required for

the inspection... - - g

1. First Inspection. If on pilings, the first inspection shall be when
pilings are set in place. all floor framing, braces, and sub-ficor installed.

If o building is built on slab or on piers, the first inspaction shall be made
aofter trenches are excavated and forms erected, all rod, wire mesh,
vapor barrier, and termite treatment made and bond presented.

) 2. Second lnspection. When all roof, wall framing, braces, outside
sheathing, roof sheathing, and all plumbing and electrical rough-in are
complete, : L e o : :
3. Final Inspection. The final inspection is made affer the building
is complete and reqdy for occupancy. The building shall not be occupied
untll a: Certificate of Occupancy is issued. The Building Inspector will
issue ‘this_on. the final ‘inspection; if the structure passes all code
requirements. s : :

Section 9. EXHIBITS .

Exhibits A (Piling Spacing), B (Datail Thru-Joists), C (Piling Cross
Bracing), D (Typical Section - Alternate Pile Bracing), E (Floor Joist
Details), F (Detail Let-In Corner Bracing), G (Detail Plywood Corner

Bracing), H (Wall to Floor Framing), | (Wall to Roof Framing), J and K, are

ottached hereto and are specifically made a part of this ordinance. -
~ADOPTED, this the 26th day of October, 1981,

MAYOR
ATTEST:

Town Clerk/Administrator

I, Don E. Howell, Town Clerk/Administrator of the Town of Guif Shores,
Alabama, do hereby certify that the {oregoing is a true and correct copy
of Ordinance No. 222, which was duly and legally adopted at a regular
meeting of the Town Council on October 26, 1981. Posted, via, Municipal
Building, Public Library, Police Station, and United States Post Office, ali

Eown Clerk/Administrator

located in Guif Shores, Alabama,
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SPACING OF PILINC SHAL! b rdemzes

PILF

T'rrirs capnY nooF; SHATL NOT LXCEER 12-0" 1

VHERL GAZLE EIDED; - I'AY. VARY VIILRT DECIGHED P—‘,’Y'I
PROFESSION/L EMGINTER OR LICERSED ARCHITECT.

PILING SPACING

FIGUPE I
L.E.S, 6/24/nC
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: : JOISTS. OVER GIRDERSY
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URDERCUT. PILE BELOYW . : ‘ “
DECKING ¥IN, 1"

2-3/8" GALV BOLTS, NUTS, AND
WASHERS' THROUGH 'JOISTS AT
EACH PILE, b

Le
1%,
DETAIL
2-5/8" GALV BOLTS|/ ) . .
TS, AND WASHERS AA THROUGH JOISTS
b. _ FIGURL I

2

L.E.S5. 9/24/80
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ey ~CROSS-BRACTHG
. 27 x 87 TREATED
EInnam

8-D

3/8" GALV BOLTS
YITH TUO WASHERS
EACH AS SHOWE
THROUGH BRACING

2" x B"™ SYP PRESSURE
TREATED: CROSS-BRACING AT
EACH CORNER. AI:D' CERTER ROW
AT OUTSIDE JOINT.

OF BUILDING - :
— . BEACE SIDE I

PILING CROSS-BRACING
PLAN VIEW
FIGURE_III ,
PILING CROSS-BRACING
 FIGURE III-A -

L.E.S. 8/24/80

L.E,S. 8/24/80




—7

I
o |
I ' i
(el [
i i
i 4 CCOVERTTOP AD:-. - - it
'E: : BOTTO!N PLATLS
* LET=IN 1% x 4" CORVER BRACING . OI
ALL OUTSIDE CORNLRS AMD I1I'SIDE
© VALLS INTERSECTING WITH OUTSIDE

WALLS,

2-5/8" GALV. BOLTS
2-2" x 12% GIRDERS
DETAIL

NOTCH PILE FOR GIRDERS . v 7 .
. . " LET-IN CORNER BRACING

-~ PILING - - FIGURE ¥

DETAIL

—_— BOXED JOISTS

FIGURE Iv ;

L.E.S. 9/24/80 L.E.S. 9/24/80




CUT %* PLYWOOD AS REQUIRED
TO COVER PLATES

CORRER STARPS, 1% x 24%, 1B GA
GCALVANIZED META]

STUDS,

/ 16" 0, C.
! .

L1

01-D

FASTEH CORNER PLYWOOD -VITH
8d GALVANIZED NAILS AT

. 4" OR CENTER OM EDGES AED
8" O CERTER OIf STUDS,

LET-II! BRACIMG, 1" x 4", IF
REQUIRED On INTERIOR VALLS
IRTERSECTING WITH OUTSIDL .
WALLS, B ALL STRAPS SHALL LE

IHSTALLED USING SIX. (6)
8d NAILS EACH STRAP ARD
INSTALLED UNDER SHEATHING

STRAP EACH STUD TO FLOOR:
FRALING WITH 1" x-24", 1€ GA
METAL STRAPS

CORNER- STRAPS, 1 x- 24", 18 GA

DETAIL

PLYVIOOD CORIIER BRACIHNG E
FIGURE V1 . KALL TO FLOOR FRAMING

FIGURE VII

L.E.S,  9/24/80 kN e L.E.S. - '9/24/80
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CEILING JOoisnT

TOL NATL

TOP PLATES

1% x 24" GALV 18 GA
STLEL STRAP

ST

STARPE. SHALY, PI PLACED [OI EVERY
AFTER: MEMRRR ‘

TT-0

TRUSS JOINT PLATE

B 1" x 6" OR.1" x @M

g DIAGOFAL SHEATIING. AT
LLAET TVO 8d NAILS PER STUD PLR

BOARD,

LET~I1* -BRACIIIG, 1% x 4%, 1S

REQUIRED O INITERIOR VALLS

INTERSECTING WITH OUTSIDE ‘WALLS,

TOF TAIL

.

OVERHANG :
: TOP PLATES

DIAGOI'AL SHTATHING

FIGURE Ix

b, TRUSSE:

WALL TO ROOF FRALING

FIGURF ynl ) LiE.c. G/pafe L. L. 5, 9/24/80




JOIRT g

3/4" T & G SUBFLOOR

STRICTURAL
SHEATRING

1" x 24", 18 GAUGE
GALVARIZED STRAPS . .

1ST TO 28D FLOOR INTERCONNECTIONS

EIGURE X

c-12



APPENDII D:

DIRECTORY OF STATE AND FEDERAL -AGENCIES

N.C. OFFICE OF COASTAL MANAGEMENT

State Office:

Field Offices:

Office of Coastal Management
Department of Natural Resources

and Community Development
P.0. Box 27687

HRalelgh ~NC 27611

Office of Coastal Nanagement '
DNRCD '

108 South Water' Street
Elizabeth City, NC 27909

Office of Coastal Management
DNRCD

P.0. Box 769

Morehead City, NC 28557

0ffice of Coastal Management
DNRCD -

1502 North Market Street
P.0. Box 1507

Washington, NC 27889

Office of Coastal Management
DNRCD - '
7225 Wrightsville Avenue
Wilmington, NC 28401

N. C. DIVISION OF EMERGENCY MANAGEMENT -

State Office:

Area Offices:

Division of Emergency Management

Department of Crime Control and
Public Safety.

116 West Jones Street

Raleigh, NC 27611

@ For planning regions Q and R—-

Area Emergency Management Coordinator
N. €. Division of Emergency Management

607 Bank Street ;
Washington, NC 27889

19

(919)

(919)

(919)

(919)

(919)

(919)

733-2293

338-0206

733-2160

946-6481

256-4161

733-3867

946~2773



e For planning regions M, N, O, and P—-

Area Emergency Management Coordinator

“N.:C. Division of Emergency Management

Route 3, Box 8F , ‘
Wallace, NC = 28466 ' S (919)

N. C. DIVISION OF COMMUNITY ASSISTANCE :(National‘Flc‘)o‘dj Insurence Program Information)

' Flood Insurance Coordinator

Division of Community Assistance
Department of Natural Resources
and Community Development

~P.0. Box 27687

Raleigh, NC 27611 (919)

FEDERAL EMERGENCY MANAGEMENT AGENCY

National Office:

Regional Office:

Federal Emergency Management Agency
500 C Street, S.W.
Washlngton, DC 20472

Public Information v (202)
Publications;Department (202)

Federal Emergency Management Agency
Region IV

1375 Peachtree Street, N.E..
‘Atlanta, GA 30309

Pnbllc Information (404)

Disaster ‘Assistance Prog (404)

Flood Insurance Program - (404)

285-2871

733~-2850

287-0300
287-0689

881-2000

881-3641 .

881-2391
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