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These ave the procsedingzs of the

wrtant toplo--state programs to reduce ceoastel flood iosses from

, tsunamis, wintey stoyms

%

and public coastal flood lossesn may
flooding in Hawall {Hurricane fwa),

¥

Terxas coaxt, Loulsilana, and the Virgs

orocury when a majoy hurricane again strikes the Atlantic or Sulf Comsts.
Cooperative state/federal coastal hazard managemant activities have
expanded since state programs were last assessed in the handbook, Natural

Hazard Mansgerent in Coasial Aveas, preparad for the Nafional Oueanic and

cic Administraticn in 1975, This decade of pience has provided

iaportant insights into the workability of planning, mapping, regolations,
evamuation, and educational sppreaches that could sevve as the basis fox
strengthened state programs. FPunding cuts in state budtets and in federsl
granta-in~aid and technicsl assistance this vear threaten cogoing efforts
ax well as the prospecitis for dlmprovement. There is a nesad not only for
contirned funding Dt alse for a redirection in programs to raflect a
greater need for technical empertise, participation by local communities
in state-wide programs, understanding the viswpoints of specisl interssts,
and cocperation aneng all levels of govermment.

FProgress in state programs andg problems facing the states are dis-

»

cussed here., The first section of papers descvibes state polivies and pro-

ey
LS,
&
o
"l :
v
-

grams, 3 v 5o Lo more
philoscophiical reflection on the troubles presented by loopholes in state

legislaticn, In recognibtion of yecent federal concern with coastal barvier

rurces, one zection ds devoted Lo the managsment of barvier islands

at both COTE

raport of a study by the BEnvironmental Protection

rise in sea level over the next several decades. Local programs are

&

described, and certain aspec

ts of federal policy as it pertaioss Lo cod
areas are analyzed., The last section presents the conclusions and recom-

duriyng the

i?‘

mendations of spirited pansl discussions that took plac

i

weaiing.
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asters averted or successfully overcome. in short, this

an appraisal of the growing cational

experience in vaiuable but dangerocus coastal zons.

future of zuch effs
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face of budget cuts and nt federal polloy Lo cooperate
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This btwo and one~half day svmposium exployed lnnovative approachss o

Y

the maszive property losses

jad

notental for

tood disasters

1,.,:

cdhae to continulng, and in some instances, accelerated, developumant in

coastal flood hazar and reduced federal and state Hunding for

coastal hazard mit ~  Reduced fuonding has been the

crogram, ard

programs.  Can state hazard mitigaition

lewvels or strengthened, desplte these

the faderal government take o

only bhrowgh funding but also

ped

through improved

Sixty-five

akers and panelists from twenty coastal states and
fouyr agencies ware asked to address thisz important problem.  They

Were

v A00 symposiom participants. A1l were asked to examine the

problen from four pervspectives:

1y What roles have st tﬁs been playing in preventiuq
Aisasters and reducing flood T What a
o4

What Le

N
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besn lsarned sbout the pros and cons of these

appreaches?

N
—

extent has the fe
& How could AR eln
asmenting such approachus?

coastal storm ars now

the 0.5, mainland, Hurricane Fraderic,

Shorm

aged v destroved owver

in 197z, More than 7 miildon people now live within the 3,000 communitles

Thy-ons states

cang and other coastal flooding.

egstimated that t
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avey $3107 billion.

gz of 1ife way have been

aotial properiy
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coastal communitie
and sea walls bave egcalated dramatically. Io addition, doring the last
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States ars now playving an lmpoctant role in mitigating ovastal

lossas, However anass of

programs are thrests

have found federsa
Thiz symposii

bow fedaral resources

and to sugy

tive and cost-affective prodrams and reduc
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Welcome and Overview

a0

Congrass and federal agsncles should take the following actions to
better support state /local hazard mitigation:

]

3%

9. Establish state bullding codes inworporabing storm surge,
wave, wind, ercsion and other hazard mitigation reguive-
ments.

h. Directly regulate {in me inztances) veloclity zones,
barrier 1s=and and othey high risk areas hboth before
and aftey disasters where local units either fail to,
or lack the expsrtise to, regulate such areas.

Continued Selective Mapping on a Cost-Share Basis. FEMA,
the Corps and NOAR should undertake improved and ot ive
mapping of coastal velocity zones and other basara areas
{perhaps on a oost- Larlng basis with states) to betier
serve state and local regulatory and lund managemezt naeeds
and to provide s more realistic asssssment of risk so that
insmurance rates and land management apyzaaches can better
reflect this risk. 3Such mapping should address combined
erosion and fiooding prohlems.

ale

Oversicht for local Programs. FBEMA should, in cocperation
with otheyr federal agencies and states, develop improved
technigues for evaluating community flood hazard mitigation
measures including technigues for providing improved over~
sight of community r@gula ions. Better coordination of
filood insurance rates, dizaster assistance, flood control
maasures and land use wanaqewert im also needad to offex
greater community and state incentivesz for hazard nitigation.

Regearch on Mitigation Measures. In coopsration with the
Corps, NCGAA and states, FEMA should develop a program to
determine the effectiveness of mitigation measures, what
reasures work best in particulayr conditions snd what are
thelr relative costs snd benefits.  After ficod events,
damags surveys should be carried out for protected and un-~
protected structures to determinse the effectiveness of miti-
gation measures and the accuracy of mapping approaches in
rredicting actual hazards.,

Praining and Education. FEMA, KOAR and otl agenciess should

help fund and pvovidw oooparativaly with the states, enhanced

training and educdtion for local governments, landowners,
hankers, lawyers, ax¢ u:t@cts, engineers and other floodyl in
decisionmakers, 9his will not necessarily ragulre nsw Fond-

1}
ing within EMMA, but it will reguire a shift in prxoritxe:,
Such education should address the naturs and severity of
coastal bhazards and nitigation measures such as construciion
practices, warning systems, floodprocfing of existing build-~
ings and postdisaster repaly and rapponse.

Multi-Agency Use of Perscennel. FEMA, the Corps, NORA and
the states should cooperatively deve raniams for ime
proved multi-agency use of federal, state and local experts
in hazard wmitigation includxng shaving of mitigation per-

sonnel amonyg states both before and after disasters. Emergency
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Welcome and Overviasw

managenant personnel such as givil enss enplovees and
police could be given tyaining in flood loss mitigation.

&, TIncentives for Lowal/Private Mitigation. Added incsntives
for logal government and private sector mitigation of flood
lwsses can take several forms. FEMA's effort o revise
coastal fleod insurance rates to reflect actusl risk in
v zones should be continusd and applied to other areas =0
that private landowners have a greater financial incentive
to floodproof or relocate both prior to and after disasters.
FEMA should alss shift communitises into the “regulax™ phass
of the National Flood Insurance Program as soon as possible
to reduce long-term subsidiss for existing development al-
though this ghift shonld be accomplished carefully to prevent
undermining of existing programs. Congrass could help through
income tax incentives including accelerated depreciation and
tax credits for fleodprocfing. Congress should also place
nongtrucstural measures on an egual funding and cost~sharing
basis with structural measures.

7. Continued Fisancial Support for State Mitigation. Congrass,
OMBE, FEMA, NOASA and the other asgencies should continue to
provide financial assistance to states to support short-
and long-term nonstructural loss reduction messures including
planning, regulation, and relocation. Az with disaster

assistance and flood control measures, mitigation technicques
such as regulation and mapping cannpot be acoomplished ong
and for all, orv on & one~shot basise. Each time a disaster
oecurs mitigation astivities are needsd alonyg with wore
traditional velief and recovery. Prediszaster mitigation
planning and regulation ave kKeys to reduction of future
losses.

Fedaral financial assistance may take the form of Coawtal
Yone Management Program grants, State Assistance Program
grants or new types of assistance. Whatever its form, this
assistance must be channeled to those in state government
with expertise in flocdproofing, bullding setbacks, retro~
Fitting of structuves and similar technical subijects. Con-
gress may wish to consider new funding strategies for these
programs such as the return of a portion of flood insurancs

coeeds tx the states or sarmarking a portion of disaster
assistance funds zpscifically for mitigation.

<

It is reasonable for Congress, FEMA and OMB to expect
states b0 beay a larvger share of costs for programs with
state and local benefits, but across~the-hoard cuts in the
Coastal Zonme Management Program and FEMAYs grants~in-aid
and technical assistance programs which are the key to
impiementation of the National Flood Insurance Frogram and
other federal loss reduction programs make little sense.,

In summary, strengthangd~-not weakensad--state programs ave needed to
kelp meet the growing threat of coastal flood disasters, including poten-

tial federal fiscal liability. Considerable sztate experience in hazard
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mivigation bas been gained in the last decade. This oould form the basis

for increazingly comprehensive and cost effective cooperative state/

federal/docal programs. Bul will lessons be learned from existing
afforts and will such programs ever be inplemented? Diminished rathey
than increased hazard mitigation appsars Likely in the nezt several years

Fady

H. A

unless state legislatures and Qongress reverse the pressnt Lra

thorough reappraizal of cooperative federal/state policy ig needed and

a yenewed commitment to dissster and loss prevention guasls. We have
brought you together atbt this symposium £ help begin thisz task. We hope
the task willl be completed by FEMA, OMB, the Corps, NUAR and (ongress

working cooperatively with the states.
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AN AND WILL PHE STATES INCREASE THEIR HAZARD MITIGATION EFFORTSY

Larry A. Larson
Executive Direchtor

Association of State Floodplain Managers

Coastal flood disasters occour with alarming freguenoy. Fucthermore,
whnile flood damages in riverins areas sesm to be inorsasing at a reduced rate,
damages in coastal areas seem to bhe increasing moye rapidly. EBEfforts to guide
development out of high hazard areas have been wmore successful in rivern-

ine than coastal areas. In riverine high bazard asvsas, {(the flocodway) struo-

tures are largely probibitsd through state and local standards, However, in
coastal high harzard arsas {the velocity zone) structures are normally permit~
ted, providad they are elevated. Only recently has this elevation reguire-
ment taken wave heights into acoount. Regulations have not addressed ade~
gquately specific prcbiems.like wave heights, duns loss and barrier islands.

Realizing raduced damages from flood disasters reguires the combined
efforts of local, state and federasl agencies. Ways must be found to
sncourage the private sector o support mitigetion efforts. Each of these
efforts should address two major segments of ficood hazard management
PrOGTEms

1} Guiding new devalopment.

2}  Taking asctions to reduce losses to existing devaelopment.

Local governments must play the kev rols in these efforts. Thare
are many incentives for aggressive local action. Looals have a lot at
stake becauvge they rely on the natural values of coastal areas to attract

housing, recreation, touris

and commerce. Improper construction resulting

in high flood losses or the loss of attractive natural valuss adversely

affects 1

i1 economic and bhuman envirvonment interest. Local goverrments
zhould take the lead in active planning, psomii and mitigation programs.

There are a number of tools to accomplish this inciuding

zoning, bullding

Kl

codes, comprenenszive planning, stormwater management, development regu~
lations, public education, preparsdness and evacuation planning, fax
incentives, and public works. The chart demonstrates the broad specirunm
of means available to communities and individuals. Local governmsnts

must get adeguate technical assisztance Lo be avare of . understand and
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successfully lmplemant these approaches.

State governments must play & move active role in cosstal arsas than
viverine arsas. Coastal flood disasters tend to affect mors of a state's
population since people concentrate in cpashal comnenities., Mitigation
cfforts such as svacuat planning, technical evaluationz of wave heights,
dung loss and ercsion and mapping ars more Likely to exceed the abilivy
or jurisdiction of leocal governments, and thereby reqguive the attention
o the states. States ars in the best position to provide assistance
to locals and act az a koowledgable Link between unigue local conditions
and federal requirements. As a yagsuli, states can help ilocal governments
tadlor Lo thelr own unlgue oopdibions.

cludes the development of minimum regulatory sihand-

arde tailored o state hazard conditions, igtance to leocal communities
for regulatory planning and mapping, mondtoring local government aotivity
and sharing the costs of local tribute to mitigation in
coastal areas. Special state proorvams alse may be warranted in coastal
avaan, Theza might includs

. State permit programs for coastal high hazard aveas to regulate
dunes, beaches, wetlands, recreation sites and areas subient o
ervosion and flooding:;

. State webland protection programs to prassrve valuable fish and
wildlife habitats wOmmﬁwtfdi fishing preoduction, recreationa
opportunities and storage of flood watsrs

. Epsecial state bullding code veguirementsz for coastal high hazarwd
areas that take into acoount wave helghts and also meet othey
structural veguilremenis:

. Acguisition of valuable vesource oy recreational areas that ooin-
cide with coastal high hasard areas;

. Evacuaition maps, warning systems and planning for coastal regions
that incorporate sultiple ioesl jurisdictions:

«  Identification and mpp;érg of the coastal high hazard areas i

ncivde long~term receszion and srosiong

. Adopticn of stabe sxecubive orders to Insure that all state
agenoy projects comply with the same standards reguired of private
“'%@i@uMbJL.

Thers are two good reasons for states to play a more active rols in

reducing Flood disasters., First, dizasters cost gtabes money Thosge

are of

w

{253}, vestoration ¢f damaged state-owned facilities suc
and assistance to lo ardd during the

disagataer costs
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emergency preparedness, evacuation, and flood fighting. Eoonomic losses
inciude busineg income, dellars diverted to rehabilitation ratber thar
new development, and ad X base bazcauvse peopls are unwilling to
upgrade structures that ave subject to repsated flooding

Swoond, states aye in ths best poxition to assiszt logal govermments.
Thay are closer o local governmant and better able to intsgrate many
federal and state programs at the local level and help tailor local pro-
grams to local conditions. Many programs hava special coosid zrations for

Fflood hazard sreas. Ezamples ara 5@>u1}

sawer projacts; subdivision reguivements, solid
other enviromental programs; and state grants
or mitigation in flood hazard arsas.

involvement

waste,

tank requiremsnts; water and

water quality and

for wappiog, managemant

majority of federal disaster cosits ara paid for floods in coastal areas.
Most Flood insurance policles are for coastal properiies because that is
whare Tloods have been occourving and thers are a great number of structures
at visk, Pzople with stractures alrsady there buy filood insurance due

to floods. Hew developments are reguired to be insured and more new
Jevelopment iz occurring il coastal areas than riverine areas. The fed-
esral rola shoulid include the establishment of national regulatory standards,
wmapping hazard aveas, providing insurance, cogt shacing of mitigation

efforts and halping to build state capability.

With over 17,300 i{lood-prons communities in the

e
ce

ciss cannot provide adeguate assizvtan oy monitor

and regulabtions is

Talloring mages a

o

;.h

level., To reduws flood losses, it makes sense to

to build better state prograrms. This conoapt is

5 demonstrated
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on State Coastal Ha

Tinyg
task that sust be

nvest federal

nation, federal agan-
of local governments.
do at the state

dollars

supported by Congress

i the aly and water guality and solid and hazardous waste

By 1980, approximétely 21 states had asdopted

state regulation of

either diract flood hazard aves
setting for local regulaetion (Husler, 1983). A
have laws and programs thait exceed the minimum standaxds

thorizing

s or zmtate standard

numbar of those statas

of the dNational
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Filood Insvrance Program. Tha federal cosstal program and FEMA's State
Assistancs Iy am help states preserve and enhance coastal valuss. Many

of the 3% coastal states have developed thelr own prodgrams to cope with

11

coastal problems. Coastal erosion was specifically addressed by many
states through such measures as erosion setback ordinances. Funding for
tha Federal coastal zong program is ending, which will probably result in
reduced «ffort at the state level.

Dollars are essential to state participation in ceastal hazard mit~
igation., Those dollars come from the stabes themselves, the CToastal Hone
Management Program and the Stats Assistance Program {rom FEMA. Every
effort must be made to maintain an adegnate overall level of funding.

The ocoasztal zone program and FEMA Stats Assistance Program mush provide
furnding during the tvansition until the states can pick up some of phese

program costs themselves,

In addition to funding, coocrdinated policies are essentisl. AaAdeguate

training and education of state and local officials iz a must, yet FEMA'x
programs do nob mest this need.  An ovarhaul of the FEMA training and
education program may be needed to identify needs and priovitiss and
establish the means to satisfy them. Particulay exphasis must be placed
o local training nesds and a zystem to deliver that ezpertise through
regions and states,

Other limitations on state proyrams are inadequate oy fragmented

‘

ratutory authority at the state level, conflicts between larger cities
and atate govermments as well as between state and federal policies, lack
of public awareneszss of goastal disasters and the problsm of regulating

existing uses in flood-prone areas.

Thesse Limitations

Wayzs to Qveroo

. Coordinate the many ongoing efforts in ccastal areas to maximize
the ability to reduce coa@ta} flood losses and increase mitigation
activities., The Coastal %one Program, the National Flood Insurance
Program, wetlands preszservation, disastexr relief, oivil defense,
the Corps of Engineers Floodplain Management Service, and the
activities of the Soil Ctnservation Service ars just some of the

programs that must share pricorities; psrsoonel and activitiss.

Are we still spending tax dallars to rebuilld or provide new

infrastruchure that results in more developmant in coastal bigh

hazard areas? Ave coastal programz and fleoodplain mavnagszment
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PTOYGLans properiy 3n+cg1a xd &t the stats level? The fedeval
level? Are federalily funded programs to nouvriszh beachaﬁ or build
styuctural work to pretect ,,asLaL areas compatible with othey
programs to discourage devalopment of such areas?

. Fundivg of these key prograes sust be adegquate to make progress
toward thoss goals and to provide a transition period duriag
which stateszs can come o assume an increassed reole. T the states
lose cosstal program or State Assiztance Program funding, how
many gtaff people will be lozv? How will that loss hinder the
akdlity of that state to reducs coastai fiood losses for 'isaster
relief oy preservs ceastal beaches Have any federal agencies
talked specifically with states t- determine a logical t?azsl
period that iz tied to the state’s ability to fund its coastal
program?  Is there a residual national interest in coastal areas
that requirzes a contiouous federal investment for protsction and
enhancement? Have any incentive prnqram. been developed to en~
courage greater shate participation? 1If batter state programs
result in better local programs and a redoction in federal ex-
pendituras, that should provide a hasis for incentive programs.

. Federal acd state roles must be clarified to avodd duplication
of affort and pv@vida long~-term guidance. The federal goverpment
should provide incentives and divection, inciuding flood insurance,
national regulatory standards, mapping, disaster assiztapee, publice
education and research, State goveruments shbould set standards
tallored to special hazayd conditions, technical assistance and
raining for local q~vcrnwﬁnt personnel, and sducation of the

public. The states must help local communities integrate the many
alements of flood hazazu management. All federal agencies must

endeavor not to desl directly with locals, but to go through the
gtate govarmment to do so. To persist in justifying this direct
involvement becauss stato is "waak®™ will only prepetuate the

[e3
weakness and constrain program advances on a pational scale.

;1¢

. Training and education programs mast place priority on training
Ioeal and state officials to guide nevw development and wundertaks
mitigation actions where thevre lg existing development in high
hagard areas. These programs should be aimed ab key local offi
cials and influentlal commmity leadsrs. This may requlrn La-~
vamped training systems in federsl agencies and the increased use
of incentives Lo state and local participation.

. Fedaral programs must become better able to coasider unigqus hasard
caﬁ% ticans Like coastal wave heighits, ceoastal srosion, dunssz, and

. The private sector nust become more involived. Industriss have a
significant stake in losses due to floodz, as do private home-
ownars. Acguisiition of properity by local or national conserwvation
groups should place priority o coastal high hazard areas. Banks
and insurance agents can be key links in divecting development
to redduce losses. PBEducation, training and incentives arse needed
to foster increased pyrivate ssctor involvement.

. Wonstructural mitlgation must be emcouraged by federal and state
governments., Many logal communities want te reduce flocd lozses
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to exiesting structures and have desveloped mitigation programs
that meet many local goals including floed loss reduction,

soonomic develomment, and housing stock lamprovensst. In order
to implement these programs, most local communities peed some
funding assistance through cost zharing. No federxal progranm
axishts that iz capable of azsisting an adsguate numbey of
communitiss each veay. The Corps of Enginesrs' programs ave
too complex and take too long to implement. Thaere ars significant
obstacles in determining benefit/cost ratics, PEMATE 1362
program is grossly wnderfoanded. The 530S PL~586 program has
policy problems. There should be at least one fe&ﬂral [EE RN N e i)
that is streamlined and adequately fHunded to assisi in this
effort.

in

Some states, such as Louisiana and Maryland, are stariing to
share the costs of on sfforts. Other states need to pursus
guch initiatives. i statas must yaview and stream~
lina statutary aufr"g ks nereass training and education of
osely with loecals o tallor rec
fjcnv and mlilgdtlbp §1ogzam *m adeay 4uate?v address existing non-~
3 vigh bazard areas

i

nu“
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MANAGING DEVELOPMENT IN CCASTAL HAZARD AREAZ: STAYE~FEDERAL FELATIONS

David W. Cwans
Azsistant Director

North Cavolina Depaviment of Hatural Resources and Community Dsvelopnment

Providing reasonable management of developmsant in coastal high
hazard areas has been a high priority for the &State of North Carclina
for the past ten vears., With the adoption of stronyg new rules on this
subiject in 1973, North Carclina has bsen among the nation's leaders in

implementing a comprehensive management program for cesanfront development.

This experience has provided a mumber of lessons regarding the sfficacy
of various managemsnt technigues and the need for a more coordinated
state~federal approach te this issue. This paper presents a state~level
perspective on these issves and how hazard management programs oan be

improved.,

ontext for Coastal Hasards Management in North Carolina

The astal hazards facing the ocsanfront areas of Worth Carclina

are typical of those facing Bast and Gulf Coaszt barrisr islands {(Clark

at al., 1%80). lLong~term erosion is a reality

for much of ths state’s
220 miles of ocean frontage {(Dolan et al., 1972). Studies performed
for the state’s Office of Ceoastal Management indicate ithabt almost 40%
of the ocean shoreline has a long-term average annual erosion rats of
three feet per year or higher., Given sea level rise and barrisyr iszland
migration, these general erosion rates sre likely to continuve (Kaufmar
and Pilkey, 1973}, However, future erosion yates at any individual site

are likely to vary

ificantly.
Storm hazaxds are alse a reality for wmost of the state's ooast,
with the outsr banks bheing amony the most vulnerahle to hurricans threat

in the vountyy. Projections are that wajor huarrvicanes will make landfall

P

in the ztate once every ten vesars and great huvvicanes once every fifty
yaars. These hurricanes will bring high winds, hsavy rains, storm tides
10 to 1% fest above normal, and shoreline recssusion of 350 feet or nors

to the state. Extratyoplical depressions strike the state more freguently.
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Most winters bring several damaging storms, which can on occasion be

aven wore damaging bhan wost bhurricanes, as was the case with the Ash

1

.

vednesday Storm of 1862,

Inlet migration is anoths

ceastal hazard that is increasingly af-

fecting developmant in the state {Langfelder et al., 1%74). As safer
areas are developed, more and more high density development is beling

proposed for dynamic inlet arsas in Nerth Carelina which had long been
known for ity low density, family-orienited small heach townz. Increasing
demand for beach property has l=ad to a proliferation of condominiums,
time~shmring projects, and high~rise motels.

The ceastal management struchurs was established in Norith Carolina
with passage of the Coastal Area Management Act {CAMA) in 1974 (Heath,
1874; Schoenhbamm, 1974). The CAMA establishss a Coastal Resources Com-
mission (CRC) to dasignate critical environmental areas {termed “areas
of environmental concem” oy YARCs"), which specifically include hazard
areas. The CRC oversess a requlatory program that regquires a permit for
all development in these designated areas. The law also ragulres manda-~
tory land usa planning, consistent with standards set by the (RO, to be
undertaken by local govermments in the coastal avea. A1l fwenty of ths

>

coastal counties and spproximately Fifty municipalities now have approved

land use plans.

State Hazard Ares Masagement Initiatives

The initial land use plans adopted by local governments pursuant o
CaMA in 1875-7¢ and the original permit standaxds for ARCs, which were
fivst effective in 1378, addressed some hazards issuss. The principal
initiatives in this regard date from 1979 when major changes wers initi-
ated in the state perwmit standards and land vse planning guldelines
{Owens, 1981). The management framework that has been put inte place in
the 1979-83 period is awony the strongest in the nation.

Tha regulatory program appliss to those geographlc aveas designated
as “ocean hazayd” AECs by the Coastal Resources Commizzion. The ocean
hazard systam is composed of three parts. The first is ths “ccean erod-
ible area.” This area rung from the mean low water a distance landward

from the vegeitation line sgual 1o 30 times the loag-term annval erosion
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This area is defined as those open
coast areas sublisct to wave action and flooding in a 100-year storm.
The third component is ths “iolet hasard area.® This area is defined
using statisticoal asalysis of past inlet movement,

A key regulatory provision affeciing development in these arsas, and
by far the most controversial regulation in the entire coastal management
program, is the minimum oceanfront satbac This rule requires develop-
mant to be located bahind the furthest landward of four points: 1} thirty
times the long-term amrual erosion rats, measursd from the vegetation line:
2} the crest of the "primary” dune {(Jdafined as thes first June with an
elevation equal to the 100-year storm level plus 6 feet); 33 the landward
toe of the frontal dune {(defined as the first dune with *Wi?lx tant hedght,

continuity, configuration, and vegetation to offer protective value):

or 4}  sizty mzasared from the vegetbation line.

Only limdited exceptions are allowad to this rule. Non-dizsruptive
development that does not invelve permanent substantial structures is
allowsed betwsen bhe setback line and vegetation line. Allowable develop-
ment includes clay parking areas, gazelbos, bennis courts, campgrounds,
and the like. This allows landowners a reasonable use of the land
congdstent with the inherent limitations of the naturzl hazavds. Ho
development is allowed seaward of the vegetatieon line. For preexisting
lots that cannot meset the erosion rate and primary dune setbacks, a
limited exception iz allowed provided the 60~foot and frontal dune get-
backs are observed., However, the size of such “grandfathered" structurss

mited and additional construction standards must be met. The CRC is

p
it
b
e

currentiy conaidering proposals Lo zignificantly increase the mindmum
sathack reaguirvement for large immovable strochures.

There are several other key regulatory provisions that have bean
adoptad undexr CAMA. No significant alteration of frontal or primary dunes
iw allowed. Coostruction standards closely modeled after federal reguire-
ments for floodplain ordinances under the flood insurance program have
been adopted. Bulkheads and other shore hardening oceanfront serosieon
contyoel structures are not allowed to protect development built after the
getback rulss were imposed in 1979, Such growth-inducing pubhlic fasili-

ties am roads, water szupply and sewer systems arve not allowed in hazard
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s

areas. Density limits apply in inlet hazaed arsas, preventing immovable
structures from being logated in thess highly dynasic aveas.
In addition to thase reyulatory provisions, nonregelatony provisions

play an imporiant pari in managing hasard aves development in

pod

rarclina. The lecal land use plans, which underwent comprebe:
in 1980~81, are reguived to address hurricane evacuation, beach access,
density, and other key lasues on a compunity~wide bazis (MeoElvea et al. .
1982y . dew planning rules effective in 1983 require all local governmants
to undertake additional post-storm planning sffortz as a part of their
land use plans, including addressing storm hazard mitigation, post-storm
recovery and raebullding policies,. and evacuation plans

and acquiszition iz also being used to address coastal problems in

t4

North Carolins. Although 48% of the state’s oceanfront is already in
public ownership, securing adeguate beach access was becoming an in-

CYEH g problem in Norih Carvelina as in most othey ooastal states.
Beoanze of this, ths Ceneral Assembly in 1981 enacted a naew beach access
statube, along with a $1 million appropriation for its initial implemen-—
tation. This new program is explicitly tied to the hazards iszmsues through
a provision reguiring priority to be given to the acquisitions of property
that ig koth usaful for accesz and uasudtable for the location of permanent
substantial structures because of ooastal hazards. Land acguizition is
also being used selectively to implement overall resource managemsnt plans
in key arsas (Owans, 19807,

Education on coastal hazards is a critical part of the North Caro-
lina managemant program., Slide shows, presentations, and articles have
baen used to make decisgion makers and the general public aware of the
nature and extent of coastal hazaxrds and the purposes of the managemant
proved to be essen-

program. This broad understanding of the issuesz ha

|8
&

5

tial to the political suppori of a conbroversial ¢ ram,

Together, these various manayement efforts have basn effective in
reducing potential lozs of life and property due to coastal hazaxds, in
protecting the public beach avea from encroachment by development ox
eroeion control structures, and in veducing such public costs resulting
from improperiy sited development as disaster relief, flood insurance,

infrastyructure repsir, and evoesion contyel.
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ueh reamaing to be done at the state level. The Gensral Assembly
is pow considering a proposal to reguive a simple coastal hazards dis-
closure to be made prior to any sale of property in an ocean hazard area.
Another legizlative proposal now being debated would creats new tax
credits to provide an incentive for the donation of hazardous coastal

property to the state for land conservation, open space, or beach access

use. Higher winimum setbacks for lmmovable structures, new land use
plans for post-storm rebuilding, and oloser attention to overall density

lovels on bharrviey islands ave vecelving close scrutiny in the state.
Land soyumisition and education campadgrns  are also being continusd and

expandead,

The Faderal Contribution to Managing Hazard Arvea Developmegt

a2 ¢

A strong and effechive state program for hazard area managewmsnt is
in place in North Carclina. Its effectivensss could be enhanosd through
tha more closely coordinated application of federal programs dealing with
hazard area developmant.

A rnumber of federal programs have made a strong positive contribution
to the North Carolina effort to nanags development in ceoastal hazard aveas

{Bolmes, 19280; Kuehn, 19813. Pinancial amszistance for much of the work

describad above was provided through the Coastal Zone Management Aot.

FEME funded much of the policy development work for the new post-storm
pelicies. The incentives provided by the National Flood Insurance Program
{NFIP} induced many local govermments who would otherwise not have acted
to adopt floodplain zoning ordinances to do so.  Refuge, national seaszhore,
and estuarine sanctuary programs have allowed for acguisition of hazardous
lands.

O federal programs bave not had as salutary an effech. FPaderasl

funding of a large portion of the costs of disaster relief and structural

o

~

grosion contyol projects has removed from local goveroments the responsi-

v of confronting the consequences of their land use de
& logal governmant can allow poorly sited development such as a high-rise

hotel built too close to the ocean, enjoy tourism, sales and property tax

benefits, and have the federal government assume most of the

dealing with the problems it generates [Costs rangin

Yes

v from disastsy relisf
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to waste disposal to erosion control), the local government's incentive
to more properiy manags the development is clearly reduced. 7The rscent

changes in cosih sharing for disaster relief improves this situnation, as

will the reoently enachted Coastal Barrier ERasouross Ack which limits
furure federal investments on undeveloped barrier izlands., A major
problem still remains since 1t 18 in developed zmreas that federal invest-
menty have thely greatest impact.

Cther problems stam rom the faillurs move actively to coordinate
federal and state policies. In North Carvolina this is perhaps most clesarly
exemplified with the NFIP, @While thare are zmeveral instances of productiva
coordination of state coastal managenent efforts and the flood insurancs
program, such ag the inclusion of improved construction ztandayds in the
state program, there are several areas in which coovdination could be

significantly improved. The state polisy is to ilocate naw development

in as safe a location az possible and to deal with erosion and stomm

problems through nonstroctural weans.  FEMA policies do not always suppdrt

this =

o

ce, aven though that program has the same gensral obisctives as

et

the state. For axample, when the state was considering allowing modes
development in some hazaod areas, provided the risk was entirsly privabely
borne and thare was a walver of any public financial &
whatgoevar, the fedevral government advised the state that it could not

(

hoenor a "no insurance® zong. Thisz insistence that all permitted dasvelop-

Sdit

i

pov

ment iz eligible for flood insurance preveonted the inijection of flexibility
in hazard management.

A more serious problem in this respect has been the fallure of the
federal government to adopt an aggressive relocation program for imminently
pridangerad ceeanfront structures. Despite studies on the use of Section
1362 for relocation (FEMA, 13811 and experimental use of ths “construchtive
total loss” zoncept to fund relocation, fewer than 20 threatensd sitructures
have been relowated in Horth Carclina. Siven that even medest wintey

storms now demelish a number of structures, that a maijor stomn would

destroy thousands of structures, that srosion is constantly increasing

the nomtsr of imminently threatensd structures, and that relocation costs
can be a fraction of the cost of total loss pavments, the loglic of an
agyrassive melecation program seems conclusive. The program is even move

attractive when the benefits of public acguisition of the hazardous lots

in lowver

for open space and resrsation are inciuadad., Tt would
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coveyr

premiums for flood insuranos policy helders, lower public
the catastrophic lesses to the program when & major storm strikes, and
improved public access to and use of the beachss. Governor Hunt and the
CRC nrged FPEMA to implement such & program in North Carciina, but federal

action hwas not been forthcoming.

Some of Morth Carclins's hazard area nmanagement afforts are extremely
controversial. The economic values of the property and the vecrsational
and aesthetic values of the coastline combineg to make this an area about
which people feel very strongly. Therafore any manasgement effort must

-

be hased on technioally sound and defensible data. A common undsrstanding

of the problems being addressed and the program’s goals is also needed.

To bhe successful, a management program must employ the full rangs

of avallahl Regulaticn, land ose planoping, land acgulsition,

public investments, and public education muist all be emploved in a oo~

crdinated fashion. When applisd as a svstem each tool enhances the
cacy of the others.

to be stronger cocrdination between state and

U}
fdl

Finaily, there nesd
faderal programs. While the adoption of state coastal managameni prograsns
with their federal consistaney provisions has eliminated most of the more
rlatant conflicts, there remain a number of missed opportunities for mors
affective positivé coordination of programs. Both state and federal
managenent efforts would be wmore successful if their implementation wers

better ccordinated.
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MANAGEMENT OPTIONS:

CAN WE PROTECT QUR NATURAL COASTAL BARRIERLY
rRobert L. Moul
Coastal Management Consultant

North Carolina Department of Natural Rezcurces and Community Development

Introdustion

o,

Barrier islands are ons of the most dynemic syshems in nature. The

tate of constant change, not egullibriuwm,

451

enginesr sees ths syvstewm in & ¢

fets

and tries to modify the envirvonment for personal desires. Most geologists,

on the other hand,
as a slovwly evolving syatem in eguilibrium with the oceanic processzes Lt
faces., Coastal zone managers understand thass viewpoints and sse the need
Lo compromlsse between the two. They must come Lo grips with the potential
for rapid, dramatic change in the system and assess the way in which

those changes affect interactions between component parts such as dunes
and watlands., The coastal manager’s dally decisions must account for
short-term local impacits from development activity and determine the
cumilative impacts individual projects have on malntaining the long-ierm
integrity of ths barrier island system.

Thie

53

report examines the need to protest natural fiooed and grosion
haxrigrs and some regulatory tools state and local goverrments have used
to protect these featurss. Two important bharriers are worth discuszsion

510
ntegral

non

because of their physical capacity to reduse flood damage and the
roles they perform within this dynanic cosstal estuarine system.  Those

3

barriers, in theiyr broadest categories, and dunelands and coastal wetlands.

Dunelands

Cogstal dunelands are keys to long~term barrier island stabilicy

since they act as temporary sand raservoirs for the erosive powers of

e

stomms.  Dunelands include the active frontal dune aresn, the more stabls,

grassy, secondary dune avea and back dune zones consisting primaxily of

maritime woodlands. The seaward edyge of the doneland boundary is bast
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dascribed as at the toe of the duna, whers stable, natural vegetation isg
found or where a distinct change in slope and elevaiion occurs next o
the hdgh tide "trashline”. In arsas subiect to eyxosgion, the toe of the
dune corresponds Lo the evosicn eascarpment. Thaese migrating XOUNGE come
and go azcerding to availability of =zand and direction of eolian (wind)
trapspoyt and can be steep and narrow or extend completely acrnss a

¢ x

parrisr island for hundreds of yards.

For management purposes, it is to determine vhether a dune
is active and mobile or Insctive and stable. Active dunes are still
migrating with visible loss or gain of sand. They tend to be denuded ov
sparsely vegetated (see Filgurs 1} and are gensrally closer to the beaches
and inlets. Stabilized dunes, on the other hand, are very well vegetatad
with climax dhune vegetation {Sraetz, 1973) and are found towards the
interior of the islands. Often luntevicr dunes form the backbone of the
island and are veyetated by woody species,

fand ridges normally arve falrxly continuous and run parallisl to the

beach front. In ths “yionaar zone”, dupes ususlly are smaller in helight

For management purposes they ars called the "frontal dunes®. Frontal
dunes with encugh height and width and veg&iati»e stability to sxceed
the 100-year bkase flood elevation (BFE} with adiustments for wave height
ars often called "primary dunez’. Othar distinct dune ridges that fall

e

landward of thess first barviers are called Ysecondary dunes®. Those

duneland areas which esperience little or rno ridge formation are commonly

i1

callad "scolitary duns mounds® and those areas where no dunes exist are
zithey "overwash zonezx™ due to flooding oy "blowout® arsas dus to wind
exYosion,

The foreslope of the dune is more gradual and has grassy cover that

0

can tolevate shifting sands and salt sprav. The backslope or "dune sliac

right behind the crest iz more ztable and amenable to wondy plant growth,
These maritime woodland arsas represant the safest place to bulld on a
barrier island and also perform basic functions such as lowering tem-
perature extremes by shading, stabilizing the s0ll, nitrogen fization,
depazition of minerals in leaf litter huswus and freshwater retention.

m bhose exoding islands whare maritime woodlands are near the heacoh,

they serve as phvsical chstacles for stom surge.
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A4 ganersiized cross sectivn of tha heach sves on Bogus Bank, Borth lsrclins.
Some common nstive plents with their zonal sccurvesce sre incliuded.

IGURE 1

BEACH CROSS SECTION
{Graeve, 1973)
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Thus, dunss and thelr vegstalton interacht to serve as physical

o3

or buffers to olimatic energles, particularly ercsicn. A1l of tbat san
held in storage beneath the grasszes and woodlands wmust be forfeited in

order to replenish bheach materials that are either slowly eroded by normal

high tide ercsion oy instantanscusly removed by storms. In this manner,

dunelands maintain their dynamic eguilibrium and encourags the short-term
stablility of retreating shorelinass. 2& the dunes erode, thelr sand is
deposited in the nearshore section of the beach and shallow water sand

barz. All of thisx displaced sand will aid in dizsipating more wavae

eneryy and waaken the next storm abitack {(Pilkey, 1975).

Managemaent Implications

Toe often dunelands have been considered obstacles to development
and nulsancss to standardized bullding designs. The natural propertiss
of dunes as physical barviers and their energy disszipation value have
grme largsly wnpobiced., EBvan the close link batween dune survivial and
the vulpsrable dune vegetation iz not well reoogpized, Instead of bullding
within the system and adapting structures and roads to dune topography,
dunelands often have besn levelad to provide cottages with a pancramio
view. The result is the dastruction of maritime woodlands doe to salt
gpray, wind erosion and enhanced washover potantial. Site preparation
and construction acibivities alse disrgpt the fragile dune vegetation,
regulting in destablization and blowouts {(Alden =t al., 19758}, Buildings
conztructed on solid foundations or with "breakaway wallis™ act in much
the sams manner as groins along the beach with sand accumulating oo the
upwing =zide and srosion scour ooourvisng to the downdrift side. Bullding

too close to the ocean, on the fore slope or on the dune orsst dossg not

allow for the dung to migrate naturally and blowouts and slacks ogour.
Foot ansd vehicular traffic across the dunes to the beach disrupts
fragile dune vegetation. As few as one oy two passes per week by a

heavy vehicle or by 10 to 15 pedestrians per week along the same path will
kill senzitive american beach grasz or zses oats vegetation {Godfrey 1972%.
Constant traffic to the beach will cause wide wind~swept gaps in dune

formations and little healing can ovour between tourist seasons.
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Duneland Management Tools

The first duneland protasction laws were coupled with trespaszing

regulations whereby no person oould btake or damagse certain native barrier

island plants. 24 oats and Atlantic white cedars wers highly sought

after on these spavsely populated barvier isiandsz. Nob antil the hurri~

canes of the 19505 and 19005 had there been public sentiment Lo protec

-~

the dunelands. The sarliest laws protected the frontal funes.

L

Many lowal sand duone srdinances are essentlially grading crdinances

that reguire permits but containing little language to define “dune

alteration”. Often thers exisis no standardized enforcement procedurs.

Local ordinances often impose small civil or criminal penalties whoss
exsoution is cumbsrsome,

In 1971 North Carolina passed a law reguiring all barrier island

communities to  adopt local sand dune ordinances. A key to the crdinancs

suooess was language detailing precisesly when an activity “materially

weakens & duse”. It ils specifisd that a dune beooomes weakenad when a

.

development activity 1) couts into the dune forsslope, orest or back~

slope; 2} removez sand off the dune; and 3} naedlessly damages dune

vegetation. Some communitizzs set up highly profsssional sand dune

o]

ordinance review boards who review detalled site layouts, while other

towns established sand dune adjustment boaxds prone to granting variancs

vegquasts,

ome of the mors successiul dune protection ordinances rvegulre site

plans made up of topographic wmaps at no less than 4-foot contour lutervals

and vequire the applicant to stake the proposed placement of structure
for public intevest raviews. Other strong ordinances require that at
least 35% of the lot's total sguare footage ke left undisturbed, nest

o,

to the dune. A few local oxdinances prohibli new siruotures oceanward

of frental dunss and, at 2 minimam, be set 50 feet landward of the mea

s

91

high water mark, Unforbtuanately, the untrained eye has a difficult time

defining the mean high water mark and rsay toe of frontal dunes., Thes
inexact and sometimes arbitrary, defindfionz thus bevome polnts of

1d beltwsoen

o

contention between dune protection offices and applicants
members of government review bhoards.

It is important te realize thalb common land use management Lools

&
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a duneland snvironmant. Traditional zoning,

may not be the best solution

)‘.J

for example, velies on spatial separation to handle conflisting w

o

m

5,
This creatas dizerebte zones of wniform usse that may not neceszarily confoxm
to the processes soourring in the particular site., Simply platiting lots
and going through a subdivision revisw process does not uzually btake into
congidaeration the gver-~changing landforms and boundariss. Instead, most
communities end up with prescrviptive goning roles. rigid subhdivision
vegulations, city blocks at right angles to sach sther, and straight

s

’roads and utility easements, all c¢reating static property boundaries in
& dynamic ceastal enviropuwent,

The sxperience in North Tarolina suggests that it is best to derivs
a aatback that, at a ninimun, probibits all permansnt cses of the
frontal duns zrea. This zhould be done with a flcating setback, ons which
migrates landward with the toce of the duns oy evosion ezxcarpment. A

iarger storm req

sion line or hasard zone should be mapped and axtendad
beyvond the setback. Thizx broad notice gone or permit zone should use
strictly applied bullding and pericrmance standards to provids for building
in among the duneland features and to veduce potentiasl flood damages.
Mapping hazaxyd sones and setbacks iz geod for poblic notice and general
education, but thay must be tied to a definition that can be reconstracted
and measured in the field (see Figure 2}.

Othey dunsland management tools that have been osed secceszsiully by
Inmcal and state governmants arse

. sand dune zones overlain onto zoning maps:

perfomange criteria in local subdiviszsion regulations;

. plasned unit development regulation:

. honus and incentive zoning;

. dune protection oriterias Jduring A-3% reviews;

. oriteria in sediment and erosion control laws: and

. pubklic beach access acqguisition programs.

Coastal Wetlands

g

ve patural features that act as physical storm barviers, coastal
wtlands can be divided into two categories, salt marshes and wooded

3

swamps. Both bypes surround the edges of the lagoon estuary and both
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North Carxolina’s Sethack Standards
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help to protect adiacent flood-prone uplands.
Salt Marshes

The productivity of the estuarine system is supported by detvitus
{decaved plant materiall) and nutrients exported from the salt marshes.
The amount of exportation and its imporitance to the system is variable

from marsh to marsh, depending upon its freguency of inundation and the

)<

characteristics of the various plant species. Without salt marshes, the
high proaductivity levels and complex food chains typically found in the
estuzries could not be maintalned.

Human belogs benefit from this productivity when they fish, or huoh
and gather shellfish from the estuary. Bstuarine-dspendent spscles of
fish and shellfish such as menbaden, shrinp, fiounder, ovsters and crabs

currantly account fov over 90% of Rorih Carolina's commercial catch {(CAMAR,
1874y . Thase salt marshes thus support a large number of commercial and
recreational businssses along the coast,

Marshlands alse act as nutrient and sediment traps by slowing the
water that flows over them and causing suspendad crgandic and inorganic
particles to settle out. In this manner, the nutrient storehouse is
maintaioed and sediment harmful to marine crganizms ié removed., Pollutants

.

and excessive nutrients are abzorbed by the plants, thus providing an
inexpensive watey treatwment service, Public awareneszss of the biological
values of marshes haz been one of the few success stories in environmental

.

regulations. It is also generally recognized that salt mareh vegatation
and its peat sexyve a function sinilar Lo the ccean berm and beach alony
estuarine shorelines. The plant stems and lgaves tend to dissipate wave
action, while the vast network of roots and rhizomes resizts soil erosion.
In this way, gradually sloping salt marshes serve as physical barriers
against flowd damage and retard estuarine shoreline erosion {see Figure

3).

Woodaed Swamps

Coastal swamp forests make up half of tha 5,885,000 acres of Noxth

Carolinag’s wetlands (Alden, 1376). Swamps are characteriazsd by the typs
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of forest community thaib exists thare, az vpposed 4o othey wetlands that
have lower profile, more plant communities. The dominant hardwood

byee servas Lo name the swamp forest type (i.s., uypress swamp,. tupelo
gure ewamp) , and three distinct types of swampland arve recognized: swamp
foreats, river flood plain swames, and pocosins. A1l three are found
primarily within the coastal zone.

These three tyvpes of swampland have distincet yoles teo play in slowin
down flood waters and regulating the wabler ragimen. Tnlike =zalt marshes,

wooded swamps have little biclogical significance in the form of nutrient

ecycling and chemical absorption and sedimentation. Howsver,

i
importance to hydeological cveles as natural mitigation to periodis flood

orourrences iz well-documentad., Swamps have the unique ability to absord

P

flood waters when straam flow is high and slowly yvelease it whan stream

oy

flow is low.

Coastal Wetland Manavement Implications

Many of the potential uses of the wetlands are mutually exclusive
and almost all uses to which a wetland iz put by humans radically change
the wetlands and eliminate natural roles it serves. Dredging and £1illing
hoth limit the wetlands’ abilities to function as natural barriers to
flooding and ercesion. Bach human activity's relationship on both biologis
and physical functions of wetlands wmust be determined by the coastal
manager. In addition, most wetland areas are public trust lands, that is
the public has acguired rights to thew by prescription, oustown, usags,
and dedication. Most wetlands ars "navigable in fact”™ during fleoding
conditions, and all have significant and long standing fishing resources
which can hely establish public rights to protect these areas.

Tne first goal of the coastal managery is to weed oub those pro-

soged uses that are typically found on high ground sites and are not

i‘ri

water-dependent. Ths second is to astablish a wetland protection program
that balances the private individual's need for s given project against

the loss of public rescurces, The third goal is to administer a webtland
protection law that is sasy o understand and is conzistent in both daily

decision making and enforcement.
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Wetland Management Tools

All sztates have wetland protection ordinances, varicusly termed
dredgs and £ill laws, weitland regulations, coastal regulationz, and
sxcavation or dumping crdinances. Some states have wetland boards, oibbhers
have coastal commizsions and councils. HMany state programs ave administe:
by local govermments or by the state zstaff, and still others are adwinis-
rered through contraciuval arrangemsnts with private consultants and
universities. The common thread among all management technigues is the
wetland decizions on bioglogical voncerns. As & geneza& rule,
those wetlands subject to wmore tidel influences and higher saliniiy are
afforded hetter protegtion. Those states with well-defined public trust
duotrines bebier protect their webtland resoureess. The best tool for
protacting wetlands in designated floodwayvs bas not yet been completely
definad. Through a combination of regulatory tools, however, the protecti
of the salt marshes has been highly =muccessful and the protection of woode

swamps 1s

Othex cal and state techniques o protect wetlands
ars

. conzervation and wetland zones in land uszz plans and on zoning
maps;

. compliasce decisions in subdivision regulations;

. bonus and incentive zoning:

. planned unit development ragulationz;

. looal health regulations for septic tank placement;

. regulations pursuant to erosion and sediment contral laws;
. watland and solls criteria during A-93 review;

. prefarential assessment of wet lardis {use~valoe taxation).

. anforcemant of loeal floodplain managasment ordinan

iblic and private acgulsition programs; and

e
e

xublic spending and capital programming policies.

'
Fre

Coordination With Federal Programs and Recommendations

The North Carolina experience has shown that effsctive coastal
o

bag 1Y

management. raguives the support of federal programs kaap pace with

g
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socelerated development pressures. As ons publde official put it *...we
ars all part-tims captalns fighting full-time gensrals?, so faderal
assistance is alwzay helpful, The supportive federal programs ars the
Coastal none Management Frogram, the Hational Flood Insuvance Program,

and the Corps of Bnglneers' wetland regulations.

Coastal Zone Program Cooydination

It ig unfortunats that the present administration does not valus

o~

state-federal coordination needed to sumbat common 11ls alomg the coasts.
The once-ciose Lie between the state program and the federal OCEM staff

is being severed, and along with that comes the loss of ths sver-imporiar
Y306 funding”. It iz havxd o fipd fault with this federal program which

helped 1) upgrade ezisting regulations; 2} veguired the development of

difficult policlez concerning future development; 3} providsed implemeniati

&

funding, planning grants and fisheries aszistance programs; 4) supported

4]

tates in tough federal congistency decisions against othsr fedexal
agancies; and 3) provided 50% matching grants to asguire important
estuarine sanctuaries. Needless to say, North Carolina would not have its

unigue and comprehensive coastal management program without the assistance

of QCZM.

b

IFIR Coordination

FEMA dees an admirable jobk in implementing the complicated NFIP
when budget cuts are affecting everyons. Howevey, it would be mozt help-

fgl to both state and local coasstal flood plain managsrs 1f FEMA personne

"

3 Lo see enforcen problems first hand
and explain the sver-changing regulations to concerned citisens., It is

3. detailed

frastrating for state program managers to Lyy to anzwery valild
guestions from second-hand and somstimes outdated iaformation.

Une dune ztandard in the NFIP model ordinan should be avaluated.

-

It gstates “...that local governments shall prohibit man-made alteration
of sand dunes and mangrove shands within VI-V30 zones that would increase

potential flocd damage. ¥ This standard is too vague and needs mors site-

specific performance review lapgvags of the sort discussed above. In
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addition, it should not be limited to the narrow ¥V zones but also include
the hroader A zones. In Norxth Carcolina FEMA's contract engineers ars
remapping all V zones to incorporate the state'’s updabted erosion data.

It iz hoped that protective duneland features as well as actuarvial rates

for structures thus will be affordsd more reazlistic treat Recently

]
§'
|9
3
<t

the state Coastal Rasources Commission (CRO) unanimously passed a resolutl

aurhorities to uss Flood insurance funds to relncate inszure

bost

urging federal
csceanfront structures which ars in imminent dangar of being destroyed.
The CORC pointed out that this policy would prevent the destruction of the
buildings, reduce public coszts and place the vacated lands in public
owrnzrship for beach access. This resclution was sent to Covarnor Hoant,

PEMA and the North Carcolina Congressional Delegation.

Corps of Engineers Coordination

Wetlands in Norih Carolina are protested by two state regulations,
the Dradge and FI11 Law of 1969 and the Coastal Area Managsment Act of
1874, and by twe federal laws implemented by the Corps. dubhority for

a

dradye and fill regulation is granted te the Corps of Englneers in Beciion

g
10 of the Rivers and Harbors act of 1899 and through Section 404 of the
Federal Water Pollubion Contyel Act of 1872, In order to coordinate four
averlapping and cumbersome wetland laws, state and fedexal staffs have
developed one of the best jointly lmplemented wetland programsz in the
nation. & few of its highly succeszsful coordination techniques ara

. Joint applications reguiring the same information, same skebtche:

and tha same degree of detall and completeness;

. Joint onsite visits with applicants during the pre-applicatiom

phazs and Joint visilts with contractors during post-permit phasss;

v

-

. Sharing informaticn among all state and federal review aqencies
in a standardized format konown as a "field investigation report®

. Bimonthly enforcement canfﬁreno s among all seven state and four
federal zaview agenvies ito discuss administrstive detalls,

regulation changes, permits and ilegal actions;

. The "CaMA General Permit" whereby all federal review agency comment
and permit conditions are given to the state coastal management
staff for inclusion in the state cosstal permib. This genaral pers
relisves the Corps of duplicating review efforts of coastal
projects within 20 designated coas counties. State wetland
laws avse very styong in thess brac watey aveas and the CAMA
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76 Ecoclogiesl Determinants of

geheral permit allows the Corps stafi to concenivate on inland
fFreshwatey 404 wetlands whers state protecition is wamakey; and

14 approval of

More general permit language that allows the ra
those common watey-oriented projects that have littls or no
direct or cumulative negative ilmpact on watlands. Thase stats
and federal general pewomits alleviate a lot of red tape, promote
good will and have encouraged the protection of wetlands through
standardized implementation and enforeement. Home of the more
commoen general permits that have been developed cover the in~
stallation of pilers, docks, mooring pilings, boathouses, wooden
agreing, yiprap sevelments, boat rawmps and rvesidential bulkheads.

Mot
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MONITORING AND ENFORCEMERT OF
NATIONAL FLOOD INSURANCE PROGRAM
REGULATIONS IN NEW JERSEY COASTAL

AND BARRIER ISLAND MUNICIPALITIES

Clark Gilman

Haw Jerzay Division of Water Resources

Of Wew Jersev's 567 municipalities, 542 partivipate in the National
Filood Insurance Prograwmw {(8FIP). Sixbty of these are located along the

Atlantic Ucean or Raritan Bay shoreline. According to the Federal Ruagr-
genoy Management Agency (FEMA} on October 1, 1482, 52,147 policies and
§3,407,390,500 worth of flood ingnrangﬁ had been purchassd within thess
60 ooastal and barriey island municipalities. This awounts to 60.6%

0f the total number of policies and 78.7% of a1l the flood insurance
coverage in foroce in New Jersay.

An additional 47 municipalities lie along the shores of Delaware
Bay, Great Bay, Barnegat Bay and cother tidal estuaries and rivers. Most
of these municipaiiﬁies ave lass developed and less vulnerable to damage
raused by coastal storm surge. Twelve municipalities alzo lie along
Mewark EBEay and New York harbor. These 12, though subject to tidal flood-
ing will not bae further considered here bhecause of thelr unicgue nature
and the status of development thers.

Prior to October 1980 a3 mindimum amount of monitoring and enforce-~
ment activity had takan place in Rew Jersey. The major emphasis had been
on conbracting for and undertaking flood insurance and flcood plain de-
lineation studies of various rivers and streams that filow through non-
ceoastal municipalitiass. The few Comwmunity Assistance and Program Bvalu~
aticn {CAPE) meetings that did take place were scheduled with carefully
selected municipalities by the Faderal Emergency Management Agency {FEMA}
rRegion I1 staff membars, to fulfill the guota set for New Jersay. This
effort was neither adeguate nor did it provide an acourate assessuent of
the level of enforcement of NFIP regulations and standards. Howevey,
with the limited amcunt of time and persomnel available it was the best
that could be expected.

Under the initial phase of the State Assistance Program (SRR} of
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the RFPIP, the State Division of Walter Resources, Bursay

=

o meet with reprezesntatives of eact

Management agresd
municipality participating in the NFIP. This was am smbitiocus goal

considering

0

that at the time 542 Hew Jeyvsey municipalities ware partio-

u’./

iparing and there were no trained floocd plain management speclializts
available to bsgin the arduous task.

Though New Jerzay’s Stabe Assistance Prograwm officially basgan on
Ootobar 1, 1982 the two individuals designated to mest with the local
officals couldd not ke transferred and trained for thiz work until the
end of the year. Considering this, the fact that 406 CAFE meetings were
helid during the first year of the program is remarkable.

The municipalities located within the coastal countiess of Middleseyx,
Monmouth, Ovsan, atlantic and Cape May were assioned to cne speciﬁlist

{
who et with representatives of each of the 60 astal and barrier island

maiicipalities during the first vear of the SAF. AI1 but six of the
60 were participaiting in the regular phase of the NPIP and of the 54
particicating in the regular phase of the program 4% had identified zoues

of coastal high hazard within them. During 1980 each of the municipal-~

=
t
p2e
63

2 participating in the emsrgency program were under detadled study.
Wave height analvees, to be wsed to revise existing Flood Insurance

Stydies {(FI8) and Flood Insurance Rate Meps {(FIRM) by adding wave heights

fd
o
v
i
bos]

e flood slevations, were in progress for the municipalitiss for

¥

which coasztal high hazard areas had not been praviecusly identified,.

Wave haight analyses of all &0 coastal and barvier island municipalities
have now been completed and sach municipality elther has amended or is
in the procesz of amending its Flood Damage Prevention (FDPF} Drdinance.
The SAF staff assisted PEMA and =ach of these municipalities by reviewing
anendsd FDP ordinances.

Initial CAPE nmeetings with representatives of regular phase munici~

palitiesz, held primarily with buillding inspsctoers and constyuaction

officialz, indicated that mosi of thess municipalities were familiary with
the program and wers enforeing appropriate PDP Ordinances. Reoord-
keeping reguired by the NFIF was, however, sloppy to nonexistent. A
special form was preparsd by the SAF staff and given to gppropriats
compunity representatives to assist them with their record keeping. It

further becams apparent thab while economic conditions had effectively
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stopped all construction in other municipalities throughout the

in coastal commuinitiss it was proceeding unlmpeded by high interes
and tight monsy.

Two adiacent kbarrier island municipalities wesre found to be flagrant
violating thelyr own FDF Ordinances by not properly enforcing V-zone

conastruction standavds. Specifically. they were reguiring only elevaibion

of the lowest floor and got the bottom of the lowsst structural menmber

to the base fiood elevation in the identified ¥ zone.
however, revealed that each of these municipalitises was protected by con-

tinuous manmade wave barrviers that had not been considered when the Vezors

boundary had besn 1dentified. The SAP staff azaisted these municipalities

by collecting planzs of the wave protection struchuoras, conducting supple-
mental fleld surveys and oalcoulations and forwarding these data to PEMA

height analyses of these munic and thra:

with a request that wave
adjacent ones wheve V~zone boundary revision had been promised, ba
expedited. s studies ware undeviaksn and completsd doring 1982 only
beecause the data submitted made it possible to conduct them without
ezpenditures for new survays and mapping.

Detailsd CAPE meetings with the six barrier igland municipalities
located on Long Beach Island during Pebruayy and March of 139K3Y have
recenitly discloged guestionable building practices, nonuniform insurance
policy rating, and a general state of confusion caused by new insurance
guidelines and ravised mapping incorporating wave heights. Az a direct
result of this, the CAPE process 1s being broadened to include lenders,
real estate agents and insurance agants. More detailed field surveys
of new styuctures are also obvicusly needed and a conziderable amount
of time will ke reguired to explain the revized Flood Insurance Studies,
which include wave height analysis, and insurance guidelines to those
whe are affectad by them.

It iz quite apparent that stafifing of the FPEMA regional office iz
not adeguate to effectively monitor NFPIP standards enforcement. If this
work 1% to be accomplished in Region 11 it will therxefore havs to he
undertaken by 8&F staff memberz. Funding of the 3AP iz therefors of

utmost importance if WFIP goals ars to be achiasved.






EFFECTIVENESS OF COASTAL REGULATIONS

John R, Weingart
Division of Coastal Kesources

New Jersey Department of Bnvironmental Protection

Coastal Regulations and Existing Devalopment in Rew Jersey

The public interest in the coast that led Congress Lo pass the (Coasts
Zone Management Act iun 1972, alszo led the Wew Jersey Legislature to
enact a wetlands act in 1270 aod an act regulating maior coastal develop-
ment in 1973, These two laws formed the legal suthoriiv for the bay and
acean shore segment of New Jersey’s Coastal Management Program, which
receivaed federal approval in 13878, New Jersey also uzed a reinterpreted
1914 Waterfront Development Law to gain federal approval for iis program
for the entire coast, including river waterfronts, in 1380.

The state wmakes decisions under these threes laws using a set of
coastal resource and development policles that have besn adopted as
adminitstrative rules, Those policles are among the most specific in any
coastal state. They includs special arsa policlies discouraging develop-
ment on haaches, dunes, erosion hazard areas, and cther sites along the
natural edogs of water.

This set of laws and policies is the envy of planners in many
coastal states. Hew Jersay's Coastal Management Frogram was oclted as ons

of the bast three in the nation by The New York Times. Yet ithe state's

major coastal law, the CUcastal Avea Faciliiy Review Act {CAFRAY, gives
the state psemiit authority only for housing developmants of I% or morxe
units. The Aot alzo limits the state's review of commercial facilities
o those gensrating more than 300 parking spaces.

&t the time the Act was passed in 1972, the Hew Jersay shore had

already been extensively rebuilt from the damage cau

by the most recsmn
major ooastal stoym, which coourred in March, 186Z. Az a result, much
ef the ogean shorefront that remained undeveloped was in sufficiently

small pookets that developers could build below the ZE-unit threshold of

CAPEA. Moreover, as the reality of CAPRA and the policies under which

¢

its decisions would he made became morve widelyv publiczized, a 24-unit

<
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sread throuwghout bhe New Jersey coasi.

development phenomsznon bagan to

While CAFRA only gives the state regulstoyy asthority over mador

a2

evalopments, it gives that powsr for a large gecgraphic avea that ewxtands
From & minimom of several thousand feet to up to 24 miles inland from the
coean. The strange rasult iz that New Jersey's Coastal Management Prograc
haz the powar to regulre, and in fact has reguired, that bousing projects
located 20 miles from the ocean be redesigned to lower density and provide
a bvuffey fyrom environmentally gensitive areas while the progran has besn
powerless to prevent dewelopers fron destroying oceanfront dunes to bulld
one, filve or 24 new houses.

This is the program the Departmeni of Commerce approved for New
Jerzey under the federal Coastal Zone Management Act. The program has
many strengths, but dramatically limiting future storm damage iz not vet

.

among them, This provision of CAFRA actually helps deve

pments largey
than 24 uwnits get bullt near the shore as well., Thsz Depaviment of

Environmental Frotection, which administe the law, iz well aware thai
a devaloper proposing 3% or 40 units who is denied a CAFRA pzamit may go

those units. The Department iz then faced with ths

By
oty

ahead and build 24 o
ohodce of trying to modify the project through permit conditions and allow

it to go ashead, oy to deny it and lose all contrel over a 24-unit projsct.

In New Jersey, all development nea the approval of the local
municipality, Those projects that need state approval under CAFRA or
anothey environmental statute must receive thalb approval in addition to
the local approval. The municiralities, therefore, have the power on
their own to prevent inappropriate shorefront development. They rarsly
do so, howsver, due to two factors., Flrst, New Jerszey municipalities

are largely financially dependent on the revenuss they gensrate internally

from property taxe They thus have a large incentive to incraase

ratable base whenever possible, and groperty near bthair ocean shox
is usually coasidered thelyr major devalopable aszset, Second, municipal
oEficials are often afraid of being chargsd with the taking of private

property, and becoming liable to pay landowners for depriving them of

the use of their land.

»

The effect of thisz =zet of regulations on fuoture flood losses is

small. Mew development is bsing designed and ilt with more concern

:

bu
for floodproofing az a result of developer initiative, municipal regulatic
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timit reconstruction. Because that dust now kbeen completed and 3
being reviewsd by the wunicipality, it iz teo scon to see the extanit to
which its recommendations will be heeded by the local governing bodies,

or the axtent to which 1t can serve as a model appreoach for othey shore-

MNew Jersey has alsce received a grant from the Faderal Emergancy
Management Agenoy O preparve a storm evacuabtion plan, and to analyvse how

3

to direcht government assistance immediately after a storm. One of the
t axciting aspects of this new study iz that it is being jointly

mos
administered by the State Policge and two parts of the Department of
Environmantal Protection zo that, for the first time, a coastsl regulatory
and planning program may be integrated with the Civil Defensze aspects of

Ot~ 8LOXM recovery.

Hon-regulatory Technisues

A major program of educaticon is nec

ary to alert potential shore-
front residents as well as officials at all levels of governmant to the
inavitability of major coastal storms and the damage thay poss. New
Jersey has not had a wmaior storm 1o over 20 vears so that few psople are
around who remember what it was Like to have lives lost, millions of
dollars of property destroyed and New Jearsey's largest tourist-atitracting
barrier island cut into thirds. Sowe of those who do remembazr tend to

romanticize the storm in a way that makes it sound like an exciting svent

me would not want o misns, A3 a result, the shors ig developsd and

redeveloped as much as government Yegulations allow,

Last winter a seawall in the northers part of Hew Jersev's ocean

shore was damaged by storms. The seawall

sis
far
&

& state highway from

the ocean, with virtually no heach toe serve as a buffs

ot

s, After ths damags

ovcurred, the local municipality asked that the governor declare bthe town

3 disasteyr area, Although subseguent analvsis detsrmined that the problewn

O

culd ke repalired for approximately $50,.800, it was notabla that when
the aunthor inspeoeted the ssawall at the time the disastey reguest wasg stil
pending, carpenters were working across the styset o bulld 23 houszes.

Apparently no one involved in investing in the 23-unit project felt that

the presence of a possible disaster area 50 feet away was going to affsct
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the marketing of these housing units. Movsover, the local officlals who

felt so threatened, and legitimately so, by any crack in the seawall were
either unable or wnwilling to use thelr zoning bosrd or planning board
to avoid adding 22 housing units to the potential victims from future
storm damage to the seawall.

In addition to education. coastal stales showld work to develop

dunes, nourish beaches, and acquire shorefront areas whensver possible

Acguisition is, of courge, ths most difficult of the three tschnisues

In addition to the expense involved, it poses the dilemma of suggest

0 states that they purchass the most heavily threatened areas-~those

areas most likely to bs underwater in five or ten vears., It is easy to
question whether that is a azaful expenditure of puhlic money.

Construction and repalr of structural shore protection projects will
continus to be necessary dn New Jersey and other developed shorsfront
areas., While it ig important not to ovarsell the sffectiveness of such
styuctores, 1t is also important to recognize situations in whiclh they
can ke of benefit. Investwent in shore protection programs is a gamble,

but such assistance should not be withheld merely to penalize shorefront

arsas for past inappropriate bullding.

The Federal Suvernment and the Overall Effsctiveness of Coastal Regulabion:s

The first objective of the federal govarnment should be to bring
federal flood insurance premiums to actuarial ratez. This should be
coupled with the non-renewal of insurance to cowver sites hzavily destrover
by coasstal storms.

In uvndeveloped arsas, the spending pronibitions dmposed by the Coast:
Barrier Resourg Aot seem to he an effective technigue. It comes as

N

a surprizs to many people, however, to resalize that this much-heralded act

Ry

inclades no areas within New Jersey. It would be useful to extend the
act 80 that currently developed areas that begome heavily damaged by

coastal sterms can be added to the definition of "undevsloped” and therein
become coverad under the act.
Finally. Congresz should enact anouter continantal shelf evanue-sharing

The bill would allow coastal states to continus to look for answers to coastal
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storm hazard mitigation and toe contimue to work to direct post-~siorm

state invoelvement in rebuilding so that the potential damage

from fubure storms ig reduced.

Conclusion

In Haw Jersey, at lessi, coastal barvier islands have traditionally

been looked at from two different pers

ctives. On the one hand, many

people look at the development along the ovean shore and then look for
opportunities to be part of it. Then they look for structures they
believe will protect them from hurricanes. Thay sesk to bulld on any
vacant area neay the shore and they seeb increasing amounts of stats and
faderal assiztance to try to creabe wider beaches and shore protection
structures to proiect theilr investwents,

Githers see the shore as an area just walting for the newt storm.
They work o ses that as little public money as possible iz spenh pro-

tecting thess poorly located developmensits, that no new development 1

0

added, and ithat the shorve ls laft largely undeveloped after future storms.
There is a third perspecitive offered by a group formed in New Jursey
specifically to oppose the dune Rill mentioned above., This view recognize
that coastal storms are inevitable, but holds that the expense involved
in rebuilding after major storms is more than met by the benefit providad
by shorefront development beiwesn storms. This is a mere honest approach
than many that have been sxpressed, and it can ba helpful ipn sssessing
conflicting policies about the future of the shore.
The Jersey shors was heavily damaged by the stoam of March 1982,
for sxample, vet was able to rebulld sufficiently Lo accommodate millions
of tourists in the summer of 1962 and was almest back to normal by 1963,
By 1970, the shore was as intensely developed as had been before the
storm, and today it is much more intensely developed than ever hefore.
This group argues that the benefits ascorued to New Jersey rasidents and
millinne of others who have visited the New Jersey shore in the last
20 years, staved in guest houses and motels, eaten in restaurants and
driven on roads all located near the coean, are worth whatsver costs
evaryvone will have o pay to rebuild after the next hurricane.

It is hard to calculate the dollars dnvolved in making this kind
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of azmmessment, but at least it doass recognize both that the coasztal shoyms
are inevitable and that people are attracted not oanly to relatively nabur:
sites such as Island Beach Btate Park in New Jex oy Cape Cnd National
Ssashors in Massachusetits,; bot also Lo heavily devsloped, shorefront
towps and their facilities A useful analysis would be an asszassment of
now much public money i3 actually invested to rebuild after sach major

coastal storm. If federal flood insurance rates were changed to increase

private riskh and ascountakliliity, if ccastal development was hept away

from dunss and othar storm-prone areas and if the buildings that do go

P

up were designed to be velatively floodproof, would the resulting lowered
public investment in the shore b worthwhile?

Aftery New Jersey's last major coastal storm in March 1982, then-
Governoy Richard J, Hughes commented,

"1 think it is certain that we will recover from the latest
disaster and we will make & good recovery. But unless we consider
future activity only in terms of lasting protection against futura
disasters, we stand to suffer again and again loss of life and
propeyriy.

We must learn that nature has provided itg own means of
accommodating high wsters, high tides and othar accommodations of
natural foress which periodically desiroy what man has coreated
We have learned onoe again through this scbering experience in
March that nature will ezact & heavy toll from those who insist
upoen encroaching on aveas which are intended as natural shock
absorbers for nature's tremendous Jestructive foroas. I1f we would
develop such areas with a sense of caution and respect for ths
cddities of nature, we would then have substantially lessened the
risk of the kind of destruction that we have just expsrienced.”






THE STATE OF FLORIDA

YSAVE OUR COABT PROGRAMT

Howard Glasswman
State Coordinator, Natlonal Flood Inzsurance FProgran

Florida bDeparitment of Community Affiars

The State of Florida's "Save Cur Coast® program is a statewide effort
to protect and preserve the state's coastal resources. Enacted in Sep-
tembar, 1981 hy an ezscutive order.of Governor Bob Grabam and the Florida
Cabinet, Lhig program was designed to redivrsot the state’'s land acguis-
ition funds and natursl reszsource legislation. The sxecutive order called

>

zing coastal barrieys in land acqgulsition programs, for dis-

for ermphas
criminate application of ztate and fedsral development, and for encour-
aging greatar state review of local management in cocastal areas,
Implemantation of the Save (ur Coast Program includesz four mainr
elements:
1. a $200 million bond issue to purchase beaches and adjacent arsas:

2. the completion of varicus stats and federsl projects such as
beach renourishment;

3. the issuanwe of BExecutive Order 81-105, which reguires that
executive agencies consider the impacts of theilyr prourans upon
coastal barriers:; and

4. the development of a comprehensive lagisiative program to lmprove
resource management and hazard mitigation.

Thus far the Save Our Coast Frogygram hasx been successiul due to the
Govarnor's and the Cabinst's commitment to provide ample funding and to
specify agency responsibilities. &fter the 1821 executive order, the
Governoy and the Cabinet approved the fivet $50 million increment of

bond procesds,  They also directed the Deparimect of Natural Resouroes

to assume the primary responsibility for program admindstration.

The Department of Matural Resources presently admindstars a program
for acguisition of outdoor recreation lands under the Outdoor Racreation
and Conservation Act of 13863 {(Chapter 37%, Florida Statutas)., The Act
provides for a Land Acgquistion Trust Pund that iz the primary source of
furnds for ascquiring state park propexiies. The trust fund and ths State

cnstitution authord the izsuance of ravenue bonds to aoguire laods
Constitutio thorize the imm of bonds ot laond
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for outdooy recraaticn and to retire the bonds wiith monies from tha
Acguisition Prust Fusd. Documentary stamp fax revenus accounts for over
nalf the reosipis of the bLand Roguisition Trust Fund.

With that legizlative framework in place, it was bthen poszsible to
alter the exmphasis of the Land Acgeiszition Trust Fund and use Chapter
7

75 and the Fules of the Depariment of Hatural Resources {

143 to implement the Save Our Coast acguiszition program. Bs
ascalating costyg of coastsl properties, the September 1981 resolution
adopted by the Governoxr and the Cablinpet directs that bond funds geneyvated
for the Save Cur Coasts Programs be used "for the accelerated purchase

sitive coastal barrier areas over the nexi Lwo years.

S$o fary over 32% million has been commiitised to the acguisition of
specific ooastael properties. These inciude s 208-acre parcel with over
ona mile of beachfront in nortbwest Plorida, and two oceanfront parcels
in southesst Florida that ave surrvoundsd by large urban areas. Proposed
sites include a 400-acre barvier island in southwest Florids and a 50 to
Hd~-zere site in northeast Florida.

The Department of MNatural Resources has enacted rules based upom
boeth guantitative and qualitative factors to dsterming site selection.
Such considerations as need, zuitability, urgency and avallability are
uzad to evaluate the proposed parosl., The Governor and Cabinet alseo
divected the department fo give highar priorvity to proposed acquisitions
that include a local government Financial conivibution and a willingnesns
by the local government to maintain and manage the future zite. Recrsa-

tion use potestial is evaluated according €0 a guantitative Fovmula that

incorporates maasvres of the peed for additional beach recrsation facill-

ities, population and growth pressures, and the length and depth of beach
proparties.

oY s

bhnothey azpect of the land acguisition program is the &G0

i
Fed

and the Cabinet's interest in purchssing sites zusceptib Lo repeabed
erozion or physical alteration. Two parcels zoon Lo be submitted for coas
considaration contain single~family residential structures as well as
comnercial land uses.

Wnile the land acguisition portion of the Save Our Coast Program
has been most visible statewide, other efforts to improve existing coasntal

~

ragency Mane

protection ledgl
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agement Committee (IMC} was established by the Governcy and the Cabloet
to help gulde ithe state coastal managsment prograwm. This committee,

erimarily of vepresentatives of agencles that manags coastal

areas, was dlrscted by the Sovernor o implement the overall obisctives
of the Save Ouy Coast Frogram by establishing the necegsarxy lsegislation
and adminiztrative procedures.

Following several months of work, the IMC developed four bills that
ware introduced during the 1982 legislative seszion. Howsver, a variety

of factors, including legislative prisrities and inadsguate lead time,

combined Lo prevent the passage of any of the Save CGur Coasit bills.

-2
Sponsors of those measures sagerly awalted the current (1983) =zession,
socheduled o adiours June 6, 1983, This legislative session bhas basen

markad by a resurgence of intersst in envirenmental and coastal protectior
since 1972, Uns bil

igsgsues unegualled in the ZJats of 1, te astab~-

>

1ish more specidi amandrent

te the lLoval Govermment Comprehensive Plamning Act of 187%. It would
encourage a stronger stabte role in the review and approval of woastal
zone protection elements.

The CUoastal Barvier Bill proposes to disoourvage development and
construction oo undeveloped barrvier islands by prohibiting the expenditure
of state funds for the consteuction of utilities and publis sexvices.

This bill wonld also axtablizh a twelve-houy avaceation standard, and
further emphasize the National Flood Insurance Program.

The most signifiicant aspect of the Save Our Coast Program has heen

ram

o

its ability to use and sinmplify the sxisting land acguisition pros

L

and Flovids statutes. With these two gssential components already in
placs, the Governor and Cabinet were ahle to redirect and improvs current
statewids actlvities to move the state’'s environmentsl programs in a

new direction.







MICHIGAN'SZ HIGH RISK ERGSION AFREAS PROGRAM

Martin K. Jannsrath

Michigan Dapartment of Natural Resources

Sinee 1970, the Michigan Departmeni of Watural Resocurces has bheen
developing, implementing and enforcing a program to lmprove citizen
perception of Great Lakes ercsion hasavds. High water levels on the

of dollars worth
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Great Lakes in the early 1950s contributed
of property damage. After extvemely low water lavels in the azsrly 1960s

created a popular belief that "we will never ses high water again®, the

o

ake levels increassd in the late 60s to century-high levels in the early
1870%, and damages once aysin soayed., In rvasponse, the Michigan Legisla-
ture passed the Shorelands Protection and Managemsnt Act.
Even though the Legislature found it politically beneficial to

support this environmesial statute during the “EBarth Dav® sra, 1t wax
slow to pravi&@ funding. Michigan has over 3,200 miles of Great Lakas
shores including nearly 1,000 mdlaes on islands. Seventy~five percent of
Michigan'®s shorelands ave erodable shore types. Because of the magnitode

of ths problem and the lack of state fizcal responsilbdility toward the new

statute, the Department of Natural Ressources was forced to develop an
extensive sscond-order surxvaey approach. Since the Shorelands Proteotion

and Management Act wax passed, all studiez and implementation have been

Jomd

conducted with federal funds. Singe 1973, that funding has been provided
through the federal Coastal Zons Management Act.

Ipitial aszessments were conducted by Departmwent of Natural Resouroes
emplovees surveyving the entire mainland shore and many islands, recording
ten physical parameters and clazzifyving erosion as none, slioht, moderate
and high. Latey, resurveyvs rated sach ares of shore as belng subiect to

slight or high ercsion. It should be notsd that these surveys were done

during the highest water pariod of the century, and that an avea sxhibitin
active erosion during that period was identified asz a shori-temm evosion
area. The subseguent procedure of determining which areas represented
iong~term ercsion problems largely became a procsss of elimination.

The next and the most fime-consuming step in Michigan's program iz

the deteymination of the historic rats of bluff rscession. High risk
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erosion areas are those arsas found to be ernding at a long-term averade
of one foot or more per yvear. Michigan measures the historic retreat of
the bluff over & period to 15 to 40 vears using historic and modern asrial
photography. The pollicy is to measure the longest raliable time span
available as the most reasonable model on which to prodect future arosion
losses. The recession rates ars measurad by determining pholtographic
zeale on site, viewing the shore to determine the present bluffline,

and using a zoom Lransfer scope to measure the bluffline loszt over time.
Initial recession rates were measured from 100 to 1,320 feet apart depeand-
ing on the recession rate variabilivy. Latsr stoediss uvse a spacing of
100 o abowt 700 feet apart. The more intense measurement actually

ghh of

reguires only miney increases in effort. Within & continuces

shore, recession rates of similarmagnitude are grouped and an average ig
determined. The group average and recession rate variability are con~
siderad to determine the minimum reguived setback for permanent structures

ssion for a pericd of

to protect them from shorsland reo 3¢ vears as
veguired in the administrative rules.

311 affected property Owners are invited to a meeting., Follow-upy
information is provided to those who do not atbend. Informal reviews
pracede formal designation of high risk ercoszion aveaz. Formal designation
ave hand delivered or sent by certified mall. Formal appeals have ooourte
in fewer than % of one percent of designations., Administrative hearings
have concluded all appeals to date, although Clrewit Court action is
possible. A strong technical base combined with every reasonable effort
to meet and asgist the affected properiyv owners has insuraed the success
of Michigan's high risk srosion arza program,

Completion of the formal designation process establishes a state

reymit regquiremant to rveview construction of all permanent structures on

x 2

the designated properties. ALl properties with sufficient depih must
meet the setback regquirement. Owners whose properity has insufficient
depth to meelt the setback may erect or install a movable structure in
liszu of the total setback reguirement. Failing the movakle strucsture
criteria reguires the installation of shore protecition cextifisd by a
professional enginesy as being designed and constructed to meet Ureat

Lakes ztandardsz before a portion of the sastback will be waived. 'To

discourage relianve on structural shore protection and te aveld the
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raking issue, this option is included only after all setback and movable
styuctures options have been exhausted.

crogram hazs Formed & close association

The high risk srosion ax

with losal building code enforecers to ensure local permits are not issued

pricr to state approval. This local cooperation has enabled Michigan bo

conduct its Great Lakes erosion program with a minlmum of enforcement

»

probleqs.

Local units of government have the option te adopt shoreland zoning
under the Shovelands Protection and Management Act. To ensuve compliance
with minimum gstats standards, ordinances and amendments must be reviewsd
and approved by the Michigan Department of Natural Resources. I approved
the astate ceases all permit review in that community and periodically

mopitors local pecformanca.

To date, Michigan has formally designated 210 mdl

of high risk
erosion area zhorelins involving 5,500 properity ownerships. FProgram

~

completion will include approzimataly 300

b

shoreland miles in Michigan.
The program has affected the location of about $8-~10 million worth of

permanent structures. The implementation cost of the program has been
about $125,000 per vear.

A largs part of the program has evolved toward providing technical
assistance to property owners in managing their szhorelands. Changing
perceptions of the causes of watey lesvel changes, the proper design of
shore protection, the management of property 1o reduce wind srosion, and
the contesl of pedestrian apnd vehicular traffic are constantly necessary.
In addition, ground watsr seepage, sewage effluent and stormwaber manage-

ment have been incorporated into bhe assistance program. AL least 24

a.

ifferent publications dealliog with some facet of Great Lakes evosion

have been distributed widely. ‘Thirtsen publications are currently avail-
able. In addition, when time and budget permit site inspeciions, analysis
and recommaendations bo individoal property owners with erosion problems
oy concernsg are mads. Although specific engineered zolutions are not
designed for the homeowners, the cbviocusz, often overlooksd practical
solution and desiyl deficiencies {zuch as lack of tos protection on a
pulkhead} are polaotad out o help ensure the property owner's success.
Unfortunately, thes assistance provided by the Department of Natoral

Ramouvrees has bean severely constrained by budget cuis,
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v

ss of Michigan®s program has been attribotable to

The sooo

ws local officlal and property owner

N Ar ORET PYO
nt *t several stages in the designation

nvelvemnen
a”d regqulati

2, The changing of property owner's parception of erasion--both
itm causes and solutions.  Many of the wmysteries have been ra-
wilaced by facts. 0 be sure, theyve are still ponballievers;
many ywap¢e think the U.S. army Corps of Enginsers nmaintains
watey levels to promote szhipping dinterests. Howsver these
people are now the minoxity. The smari propeyty owner is more
siten perceived as ths one who was prudent esncugh to build far
back from the erosicon hazard and not the one with a howe perched
on the edge of the bluff.

3. The combined program of setback requirements and tectnlcal assist
ance hes b@@u well recelived. Both ave necessary and effective
in preventing duisastrouns  land uvse patiterns from developing.
Efforts at Lechnlcal azsistancs have been most yewarding.

4. & propervly designzd program can use nething less than fiost
ordar surveys to set erosion setback requirsmants.

au@ft omings in the program lie in two areas:

ot

Thirty y=ar setbacks are too short. In the Great Lakes regiomn,
the average 1ife ezpectancy for a new single family hows has been
datermined to be betwesen 6£~75 vears. Bethacks nead to be
inoyeased to at lesast 40 years of protection as a step in the
right divection. The result of creating more severs sethack
reguirements, of course, will produce more substandard lots

and perhaps raduce progyram acceptance. However, with a program
that allows variances on substaosdard lots, these pitfalls showdd
be aooeptable.

oS

. HNo set of ragulations can cover all possihle cases. Situations
arvise in which rules permit construction, res-
soning leads to the concluszion that the property is too hasayrdous
for development. A zmall fund enabling ths stabte to purchase

31

these hazardous building sitas ls necessary to avoeid cresation of
fature disasters.

Michigan's ewperience has yvielded the following recomuendations:
i, Do sot fund shore protechtlon.

2. Pazaxmitting agencles should be more concerned with the potentlal
adverse impscts of shore protection, especially the sxpansion
of shore protection into undeveloped zhorelands,

3. Recession rate data must be pericdically updated to veflec
changes in shore protection efforts, watey levels on the Great
Lakes, and the effects of storms.

4, Bavause syosion is oot an insurable risk, the srosion provisions
of the Wational Flood Insurance Act of 1%68, as amended, should
be repealed. TEMA's current interpretation of those provisions
makes Greab Lakes srosion losses uncoveved and yat policies are
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still seld and premiums collacted. FPEMA's action is inescusable
and the serosion provisions of the program ars grossly mis-
rapresentad.

The naew Ffederalism of the current administration can only st
if the states are economically capable of abscorbing programs.

1y happen during the best of times. Thase are not
the best of timex. Thers 1is enough national interezt in erosion
Iozgs to justify federsl assistance to states to lmplemsnt stats

erosion plans.







CALIFORNIA CDASTAL STORMS
JANUARY - MARCH, 1983

i)

L. Brown

California Department of Water Resources

Introduction

During the winter of 1983 {January-March) , eight major storms were

identified {see Table 1), cavsing significant damage along the California

coast.
TABLE 1
Comparison of Winter Stoms ~ California
Comparisons January-March 1383 January-March 1980-R7
Number of storms 8 1%
Mean significant height 18 ft, 14 ft.
Mean period of pesk energy 19.5 seac, 14 sec.
Maximum significant wave 24 ft. 18 fu.
haeight '
Maximun wave helght i £, 27 £,
Feak periods 17.322 =msc. 17 sec.

Wave energy is propoviional to ths sguave of the wave height, so a
Z«fold increass in wave height will vield a 4-fold increasze in wave
energy at the shore,

1883 peak waves contaipned aboul 80 percent mors energy than the
biggest ones in the previous 3 yvsars.

The major causas of such coastal storm damagss are tides and wave action.
During this past spring, astronomical tides wers very large, yanging
agbout 10 feet. With a slowing of the California onyrrant, thers was a
general rise of sea level of about 8 inches along the ceast, and strong
winds probably elevated the surface by another foot. At Miaszion Bay,
near San Diego the largest waves zeen in 8 years were registered. Higher
wintar tidesz this century at Ban Diego will be Dscember 2, 1%80 and
Japuary 1%, 199%. On March 8, 1983 the tide will ba the highest this

century and highsr than any San Diego will see until the yvear 3384,
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The overall weather pattern along the West Coast froom the late 1940g

to the late 19%70s could be charvacterized as a stable or calm period,

Soms sclentisztz regard this 30-year pericd as an anomaly, and sinos 1876,
it has become ilngcrmasingly apparent that the "stable® peried is over.
Weathery patterns arve returning to unpredictability and extyeme variability

Those 30 yaars alse wers the years of greatsszt population growth
and the heavissgt and most precaricus oceanzide development. Not much

attention was pald during this time to warningszs that developments should

not be built on water-fronbt o sides ansd beachfronts, so clozs to the
ocean’'s powerful force. As a result, the many miles of coastal devalop-
ment are characterized by the closeness of buildings, dense packing, and

e et

the prozimity to shoveline.
BDizcussion

Storm Damage

Approximately 75% of the damage to Dalifornia ooourrsd in coastal
countigs. The greatest amount of public Jdamage waz to state parks and
recreational areas in Los Angsles and San Dlego countiss., About 40% of
California’s coast is publicly ownad. The greaatest amount of private
damage was structural damaye to homes in Santa Cruz, Orange, and Los

ngeles Counties. A&1ll along the coast, approximately 3,000 homen and

X

destroyed.
The sequence of damage along & Deach 1s az follows. As tide lewvel,

wind spaed, and storm duration increases, large waves break clomey to

hore, berms arve lost, and ervcded sand is transported fzhore, Waves
reach further inland, erode beach cliffs, and damags coastal properiv.
With a suceession of large storms, more and more sand 1s tragsported

offshore, delaying the beach rebullding progess, and having a more

destructive influence on the beach profile. Thus, net oply severity but als

the succession of sBtovms are important factérs in storm damayge.

Loss of beach sand iy ancther factor in coastal storm damage.
Beaches are being deprived of thelr primary source of sand, rivers,
because just about every river has been dammed. Systematic erosion over

the past 30 yezrs has been masked in part by accidental and artificial

00 businesses suffered damage: 27 homes and 12 businesses ware cowmpletely

e
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preseyvation and restoration Dbroughb about by dredging sand in the
creation of harbors-~dwnping 1t on the beach simply to get rid of it.
There are few placss left to put a good harbor, so beaches have

oF sand.

12

ancther major souxs
The distance the beach retreated as a result of the '82 storms this
vear was considerably greater than anticipated. Struchurss were damaged
where beaches weare naryrow, 2% where the shoreline was orientad toward the
divection of wave attack., Even bulldings which had bean protected by
rip~rap were damayged, The 198% stoms against the California Coast
demonstrated the voelnerability of ztructures located too cloge to the
water's edge, such as the San Onofre nuclear power plant io San Diego
County. Not unezpectedly, the winter storms resulted in damage Lo several
diffarent types of structures including the ¥i. Arena Pler near Monteray,
Rincon Piler neay Carpenteria, Paradise Cove at Malibu, the Santa Monica
Pigr, and the San Cleweni Piey in Orangs County. There was significant
damage to the seawall at Blg Pock Beach, Malibu. The Paiare xines near
Santa Cruz expasrienced 20 to 40 feet of bluff recessicon. Scouring in
front of and behind houses wasparticulariy ssvere in ths Malibu Colony,

ags flanking of housaes and bheitwesn bulkheads.

"
P

The Del Mar {8an Diegol Beach profile was reduced 10 to 15 vertical

feet as sand was transported off-shore to bars, CLIiET erosion was a

problem at Laguna, 3olanc Baach, and La Jolla. Coastal highways were
damaged and subseguently closed at Blg Sur.

Coastal Protection

Saveral factorsthat contribute toe ths conflich betwesn accelerating
cosstal development and ongoing ceastal erosion are the desivakility of

ooeanfront  property. the prograssive eyosion of buffer zones, the fact
that structuares are being undsrcul and encroached upon, more fresguent
largs storms, and increased ztreet runoff, landscape watering, and sephic
tank leach fields.

Seacliff erozion is the dominant process cccurring along 6% of

~

California’s coeoastlina. The othexr 14% has vear-around heachaes ithat gerve

,..'.

buffer the cliffs. The seacliffs are sxperiencing either interm

or continual wave attack, and the critical factors in thelr suscepti

are I stance of the seaclliff material, presence or absence of a protective

beach, and exposure to wave attack.
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Shoreline Protegtion

The most cowmwon types of shorsline stabilization structures are rip-
vap, revetments, seawalls, bulkheads, longard tubes, and dunes, Fuergenoy

piacement of protective works during winter sitorms is a common soourrence,

&

v

but it effectively eliminates & thorough congideration of the ongoing
shoreline processes, the econumic effectz of the works, or their environ~
mental impact., Rip-rap is often placed at tha base of the seacliff in an
attempt Lo control erosion Ttoan be an effective huffer to wave attack.
Rip~rap iz not without its problems, however. It must bhe large enmugh

to remain stable if placed on the begach. Winter scour can ramove undex-

Iving gand so that 1f it is placed disconitloucusly, erosion Drogressas

arvound and behind the rip-vap. It capn somstimes
aging structures: during this year's storms, boulders and drifiing logs

actad as batteriog rams agalnst bhousesz. Rip-rap, as a form of ghore

=
fose
t

o

provection, has a high visibi and is often considered the first option

Ui

vy shorefront residents, but it alters the natural shoreline, raducing iis
recreational and sesthetic value, and creating acceszs problems.
The Londgard Tube at Stinson Beach was teo small to significantly

affect the uprush of large, long-pericd waves. At Del Mar the tube did

it

: prevent any of the erosion it was supposad to prevent. Fartsz of the

tube were undermined and it dropped asz wmuch as zix feet,
Houses bollt on pilings have a longer useful  1ife than those bulll
on ground elevations. The advantagez of pillings are that they protect

&

from wave overwash and flooding; they cause less interference with the

dune-bullding procsss; and they pesrmit homes built landward of g high

dune to have a view of the sea.
As with meny gacloglc hazardas we cannct, sither as individoals or
as a soclety, afford complste protechtiorn from the infreguent large svents

whethser thay be sarthquakes, floods, or storms. BEight times in 58 vears

seawalls and bulkheads in the Hea (1 area have been partially destroved.
Yet tha structures contipue t0 be rebuilt at public sxpeosse. It is

zsonable to conclude this area iz part of the active coastal zonsg and

will continue to experience high energy stoyms, After stovms in 18378

and 1381, $52.65 million was spent for seawall repairs at Sea JLiEF 3tate

ach Park, incluoding roads and facilities

to asrve the neads of a projected 850,00
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26 camping sites for recreatdomal vehicles.

crgency meamires attewmpted afier the stoyws this
spring was the creation of artificlal dunes to provide temporary local
protecuion to exposed facilities. bBulldosed dunem generally are not very

+

effective. Thelr position reflects the shaps and location of ths facility

being protected, not the dune’s natural equilibriuwn configuratiocon and
location. Artificial dunes are usually too low, Loo narrow, too close
to water’s edgs,. not stabllized by vegetation, not well-packasd, and
easilyv removed by wind and waves., Bulldozed dunes are useful, however,
for cosmetic cover and protection agalnst vandalism for eother protective
stroctures such as sand bag dikes or Longard Tubes. Bulldozed dunes
zshould oot be created as & permanent alternative to natural dunes.

Shorelins Managemsent

Poo oftvan develepers fail to recsoygnize that the dunss, like the
bheaches in fropt of them, are dvnamic featurses subiect to oyelen of

erogion and deposition, and so structures are bullt toc olose to the
water., Tt is easy to ovarleok the significance of past storms when siting
new Facilities. Long periods without major storms contribute to a lowered
avarensss of the erosion hazard and a lax attitude toward the ziting of
coastal structures.

High dunes can protsct agailnst overwash, even 1T the seaward portions
of the dunses are attacked and evosion ccours. Lots in areas with high
dunas may still be flooded as a resulb of water entering the property
from adjacent locations of low dunes where washovey ooourred. The high
dunies need to be continucus to serve as A barrier to overwash and flooling,

Bven a small dune will provide limited otection. At Stinson Beach

the small dune protecisd several houses, bub thay were svantually exposed
through progressive ercsion. The dune oould not achieve adsguate siz

destroyved in plaos.

o
S;z

mecause it oould not migrate inland, and 1t wa

<
Lo

There was considerable damage in devaloped areas where pre-storm
beaches wors not wids anough to allow for the formation of & dune. At
Ganard and Ventura, the beach provided zome protection and damsge was less

severe, but the houses were locatsd right whare the duns would be under

natural conditions,

Certain aspects ©f the recent storms were significant in demonstrating

the value of dunes as a future cpticon for protection of the Talifornia
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COasT:

. Bigh continous~crest dunes provide protasction against wave
overwash.

,  Letting natursal dones develop would ssztablish a more landward
iine of buildings and a oritervion which can be used o gite
structures.

. Dunss located close 1o the watey and those not allowed to
migrate can be rapidly evoded and destroyed in place, allowing
damage to buildings placed too cloze to the bmach.

‘9

. Besidsg overwaszh protection, natural dunes provids recreation
space, esthetic and habitat valuesz, and horizental (longshore)

agless.,
A shoreline masagement prograwm designed to yeduce damagss from

future storms should consider the following:
. Bo onot allow fixed facilitiesz on the beach.

Reevaluats the "siying line” concept that allows new construcition
ciose to water if buildings already exist there.

. Prohibit activities that result in destruction of the dune

. Hestore the dune if it iz damaged.

. Do net intexfere with the natural transfer of sand to the duns.
. Minimize traffic on the dune~~provide walkovers,

. Actively promots and support dune~bullding programs.

. Place nsw construction inland of active dunes, or landwaxd of
the gone in which dunes could form, if not vet present,

. Communitlies and shorefront residents should be sncouraged to
uag dunes as a msans of shore protection.

In active ooastal areas, whaether backbeach, dune, or retreating
seacliff, there are bhe same two problems as with riverine flooding

which need lmmediate atiention: prevent new construction and reqgulate

poststorm revonstruction, rather than continuing to publicly subsid

recurrent destruction of beachfront properties.

Conciusion

Coastal land~use contyols should be based on:

. A realistic assessment of geola@i progessas and economic factors,
not simply a conti i st practices and sympathetio
ansgrgency dizaster relief.

. Accepting the concspt that erxosion,; storms, floods, sarthguakes,
and landslides are natural processes and not “acts of God®,
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. Instituting local policies that will control new development:

s

and developing performance standards that eventually will allow
the community to retrofit itself to its geology.

In the long term these actions will greatly
subsidy, by reducing existing programs such
interest lovans, higher inszurance rates, and

public facilities and utilities.

reduce public expenditures and

£

Pl

P

s disastar relilef, low-

rotection of poorly placved






MASSACHUSETTS? TAL FLOODPLAIN MANAGEMENT POLIOY
Gary ®. Clayton

Massachusetts Executive Cffice of

tal Zone Management Program
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Environmental AFE

airs

Introgductiog -
The long history of development on the Massachuseiis coast includes
considerable expariance with coastal storms and disasters (U.S. Awmy Corps

of Bnginesrs, 1878). Onlv recently,

following the 197

8 appyroval of the

state's coastal zone management program {(Office of Upastal Zone Management,
1978}, has & comprehensive cceastal floodplain management poligy been
developed. These policles recognize that past atbempts to protect the
shore from flooding and sresion have proved expensive and often futile as

waell as envivonmantally detrimental.

continues bo expose a greate

floodplains, however,

and thelr proparty to sericus storrm damage. A mana

addreszing these prohlems mast consider many factors
and storm damage history,
tionz and legal and regulator

<hy

Y

In Massachusetis, the policy framswork for ooast

addresses ccastal hazsrd issues for two related but d

undeveloped coastal floodplaing and dsvel

3 g
} &=
A

Undevaloped floodplains often ramain subrisct to susta

pressures regardless of the hazavds involved,

these areas ip Mazsachusebts foous on pressrving as

avelopment activity

¥ pumbsy of

onocmic conditions,

oped, altered coastal

Managanent

much of

2 .

1

on coastal
individuals

ment program for

including land

political instito-

al floodplains

ifferent situations:
finodplains.
insd development

stratsgles for

the uwnaitered

fiovdplain as possible. Developed floadplsing, despite sometimes extensive
alterations, vemain susceptible to storm flooding and srosion. A manage-
ment strategy for these areas regulrss a multifaceted approach. This papar

3

discusses the current policy framework for both dev
coastal fleodplains in Massachusetts including a descor
hazards information base, management policy, manageme

undevelopad and developsd ceoastal ficodplains

and ot

loped and undevelopsd
ription of a coastal
nt considevation for

ure management iszus
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Effeotive management coastal hazard areas reguires a comprehensive

information base. Data concermning physical coastal processas as wall as
sociceconcic factors ave needed for policy and regulatory dacision making

3

and must be regularly updatad and axpanded, especially for areaz where
toxym damage ocours,  In Massachusetbts information about coastal

chronic &

physical processzes and coastal geomorphology includez flood maps, reports,

and wave height barrier besach inventory maps; watland aexial
orthophoto maps; shoveline changs waps: and shoreline processes reports.
FPederal National Wetland Inventory maps, undeveloped barrier beach maps,
shoreline procssses studles and nauvtical chaxvis ares a2lso available. Yhese
data are used to assess the susceptibility of development in coastal
floodplains to erxvzion, storm overwaszh, and the formation of tidal inlets.
Information on the location and density of housing, otilities, coastal
engineering structures, demographic profiles; transportation links ov other

factors that relate to land use chavacteristics of floodplains is important

for storm preparedness and recovery planndng. Publio opinion sampling

is also dmportast. In Massachusetts, for example, the opinions of property
owners within the velocity zones of all coastsl communities were assessed
copoarning the individual's propsrty, flood sxperienss, perveption of

fioed hazard and prazferences for flood damage reduction measures.

Mapagement Policy

In the past, public policy concerning ccastal hazards has been
largely to plan and fasd projects for structural shoreline protsction,
Only recently, with the approval of the state's coastal zone managemant
plan in 1978, has this policy been modifisd to conzmider othsr technioues
to control stoym losses including land uze regulations, bullding codes,
nonztructural erosion cosirol measorss and land acquisition. The OF
plan provides a comprehensive set of policies concerning coastal hazards,
which is intended to protect ezisting natural storm buffers, encourage
the use of nonstructural alternatives for coastal ercsion problems, rastore
previcusly impaired natural buffers, preveni development that could exa-

cerhate sxisting hazards and implement limited structural sclutions only
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in those situwations whers the need for structural protection is unguestionsad.
In 1980, gubernatorial Execubive Order Ho. 181 furthss clarified the polioy
frameworik for managing bazrler beaches (Governor of Maszachusetts, 1L9RG),
especially as it relates to state funds. For example, the Ordsr divects

that the state acquisition of barvier beachss be made a priority The

Cydeyr assigns the highest prilority for use of dizaster assistance funds

to relogate willing sellsrs from storm damaged barrier besach areas.

Finally, state and federal monles for construction projects ave not to

e used to courage growth and development on barrier baaches

State policy also direcgts agencies to provide technical assistance

to local communities for hazard aveas zoning and mitigation of erosion
problems. Increased public awareness is also an important policy objective

k) g

0

expecially in a state where most land use devisiongsre mads by the
munities., Reducing future storm losses as well azx redirecting public

s

epends in large part on the political support of an informad

o3}

policy

citizenyy.

Management Considerations For Undeveloped Floodplains

The goal of wmanaging undevelopad floodplains in Massachusetts is to
protect and preserve existing natural stomm buffers including beaches,
dunes, barrier beaches and coastal banks. While many of thess coastal
ragources have bsen altered or eliminatsd by development, unaltered areas
rewain. The long-term benefit of aveoiding ztorm ﬁamaﬁe ansts and lo=s
of life is dramatically illustrated after each maior storm in those areas

vhere the natural features of the coastal floodplain remain relatively

in

intact. Protecting undevelopsd coastal floodplainz in Massachusetts
invelves several approaches,
ragulations

The Wetlands Acst (M.G.L. ch. 131, &0}, and its implementing regula-
tiong control activities on land subqizet to Lidal action and coastal stoym

.2

U, 26) defins

et

filows. ‘The crastal wetland regulations (310 CMR 10.00 ~
and describe the significance of ths various coastal features i{z.g.,
bearhes or dunes) and the performance standards which activities in these
areas must meet, For sxample, a3 recent state administrative decision
denied a permit for the construction of a single~family house on a barrier
beach basad on the likelihood of the septic system being exposad and over-

washed by storm waves. Efforts to stakilize ithe movemsnt of the barvvioy
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landform wers considered likely to have serious adverss effechts on the
overall stoym buffering capacity of the barrisr.

The Wetlands Restriction Act Program {M.G.L. ch. 130, 105} prescribes
permitted and prabibited activities in critieal coastal areas such as
dunes, beaches and harvier beaches by placing & restrichion ayder on the
deads of all affected landowners. Any large-scale alteration of these
rescurcas is prohibited, including projects that would change tidal flow
patterny or cbhstruct the movenment of sediment. ALL restricted wetlands
greater than % acre in arves ave ildantified and delineatad on aevial
orthorhotograph

The federal Coastal Zone Management Aot of 1972 provided coaztal
states with the opportunity to develop comprehensive manajement plans for
thelr ceaste, States with appyoved cocastal managemeni programs yeview
projects invelving federal funding or permitting or other faderal actions
within the ceastal zone to ensure that these actions are consi
state coastal poelicy {M.G.L, ch. 21a and 301 OMR 20.00 -~ 20.89
exampls, in Massachusetis the Governor's Ezecutive Order No. 181 on
Barrier Beaches hax precluded the use of any state or federsl funds for
the construction of a water supply and distribution svstem on Plom Island,
a large barrisy iszland locatsd on the north shore of Massachusstts., This
decision reflescts the state's concern with increased growth and development

in this hazard-prone area.

R

Twenty~-two percent of the Massachusetts coast is protected from
future development through ownership by public and private conservation
agencles. Public acguisition of coastal floodplains iz one of ths most

effective technicpes to reduce fubure storm damags lusses while providing

3

increased opsn space, recreation and public access opportunities. In

»

Massachusetis, both dirvect state appropriation as well as bond acthoriza-
tiong are used to agguire coastal floodplains, Communiiies acgquire bLhaze
areas divectly or with assistance {up to 80%) from geveral state programs.
Communities have adopted subdivision bylaws that require thav developevs of
large parcels restrict g percentage of that land for recreation or open
space use, Communities oan alse consider agreements with willing land-
owners for allowing the community the right of first refuszal for coesan-

front property. landowner may be willing to sell land to the community
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ai a price lower than the property’s fair markst value in return for s
tax deduction eguivalent to the difference.

Several privats organizatlons have acguired by purchass, gift or
regtriction, barrier beach property in Massachusetits for conservation
purposes, These organizations. can also ogecasionally negotiate acqguisi~
tions to avold the time-consuming public acguisition process.

In the past, Massachusetts has worked with the federal governmant
to transfer surpluz federal lands in coastal hazard areas to the shtats for

recreation and conssrvation purposes. Fecently, Massachusetts cooperated

with the 1.8. Department of Interior in identifying 3% undevaloped coastal

barrier units within the state in response to the Ceastal Barrisr Resources

ACt,

Management Consideration For Developed Floodplains

Serious management probiems still prevaill on the developed coastal
fioodplains of Massachusetts. Many of these developed arsas arve heavily
populated and subdivided into very small building lots with minimal
gethacks and little spacs beiwean residencss. 2Although sngineared struc-
tores are sometimes present, thesse arsas {especially barrisr beaches)
remain susceptible o storm floeding and erozion.

The managemsnt obijsctive for developsd coasztal floodplain areas in
Magsachusetts is to reduce future storm lozses. The polioy alse saeks
vo shift some of the burden of stoym damage to those whose presencs in the
floodplain creatss the losses. A variety of management considerations
are raguired for developed floodplains because of a complex set of factors

including historic land use, flooding and evosion hazards, natural resourc

characteristios, costs and ownership., Bxamples of some of bthess management

considerations Follow.

Stoym Preparation Flamning

Moat Massachusetbs communitises do not have comprehensive coastal
torm evacuation plans,  Exdsting storm preparednsss program guidelines
ineluds warning, evacuation, and recovery plans which can help reduce the
potential loss of life and property on developad coastal [loodplaing.
an educational program is alseo an essenitilal part of storm preparation.

owners cf flood-prone property are the primary target of this program,



arate Policies aond Programs: Massachusetts

sgpecially the never or seasunal rezidents who have not experienced a

#40Y storm.

W

couisition
Public acguizition of storm-damaged properties is an sffective aliter-

native to the repeabed rapaly or reconztruction of proparéy in flood-

prone areas. Following a major northeaster in Massachusetts in 1978, the

state and Federal Emergency Management Agency worked together to implement
the FEMA 1362 program, This program aliows FEMA to purchase property
from willing sellers where insuved buildings have besn damaged more than

50% in a single year or at least 25% in three storms over a five year

pericd. &s one of the first applications of thisz program in the nabtion,
ten properties destroved in the 1978 norith=aster wers adguired on Paggobby
and Egypt Beaches in Scituate, Massachusetts. OUnce these properties were
acguired by FEMA, they were given to the state for leasing to the hown.
This experience offers several recommendations for fubure 1362 acquisiti
First, a discretionary emergency action fund should be used to acguire
destroyed propertlies, inclouding non-contiguous parcels, sarly in the post~
disaster phase rather than vears after the stoym. A general management
plan for these acguired paveels should be prepared bhefore the storm.
bebrisz removal procedures must be defined well in advance.

Massachusetts is presently considering an agresment between the
Commonwealth and FEMR undex which PEMA covers the aggulisition and pre-

ition ousts of acgulring storme-damaged properiies Massachuselts

is alse studving the need to develop a ztate~funded program for acguiring
storm~damaged properties which can complemsnt the FPEMA 1362 program.

Land Use Regulations

The regulation of development activities on coastal flocdplains in
Mazsachusetts now includes more stringent standards for miilding and
rebuilding strutores, Communities partioipating lo the National Flood
Insurance FProgram rust adopt floodplain managemernt building eodes which
meat mindmum standards. Within the & zong &1l new development and
substantial lwmprovements of residential structures must have the lovest
floor above the 100~vesnr base flood elsvation. Within ¥V gones all new
development and substantial improvements must be slevated on pilings or
oolumns 20 that the lowezt portion of the lowest f£loor ig above the 100~

year base flood slavation., In the past, one problem with this standay

w
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was that the V-zons elevation underestimate od water elevation
pecause Lt did not acceunt for wave helghts. FEMA iz now caloulating
wave heights for most Massachusetts communities. Ancther problem asso
ciated with the V zones is that they fail to recognize that theve is
agually sadiment transport associated with storm waves. (On barrier
begches, seddmsnt overwash is one mechanizm by which the entire barrier
ghifts landward. Structures constructed on pilings on these landforms
may be undermined as sediment is removed by the overwash process.
Regulations for protecting wetlands and floodplains alsoe apply to
developed coasgtal fleoodplains in Massachusetts. These rvegulations pro-

vide design standards that copsider not only the enginsering integrity

of the struchurs but also its effsct on coastal processes. Design standards

have been further clarified with recent juilcial and administrative
Aecisions. In a vase before the Massachusetibs Supreme Judicial Courhd,

Tammls ve. Lilly, 265 Mass., 41 {1i882), the court found that the owner of

an existing stone yroin was subisct to the rule of “reasonable use" whan
the groin interrupted the littoral drifiting of sediment along the zhore.
slthough the structure had been licensed by the state and faderal govern~
ment before it was constructed, the groin in subsegquent yvears caused the
beach o widen in the wpdrift side of the groin and to saryow on the
Gowndrift szide. In adiudicating the rights of owners of csceanfront
proparty, the court found that ths reasonable use rule may be used Lo
require ths defendent to redoce or modify the size or shape of ths groin.
A recent administrative decision concerned the construction of a
150-unit apartment bullding for the elderiy on an extanszsively developed
barrier beach, 9The decision reguirsd that the structure be constructed

on pilesz, floodprocfsd, and designed g0 that there would be no increass

o

in flood elevations on adiavent properties. An evacuation plan was also
required., (&n alternative non-floodplain site for thisz housing project
has been subseguently secuved.) These decisions and others relating to
conshrooction standards for piling depth, floodpreefing, saptic svstem
design and ceoastal engineering structurss now provide for ilmproved storm
protection.

Post~Storm Recovary

Following the 1978 northeastex,

2y for rebulilding stovm~damaged

-

buildings, roads, utilities and engineered structures was developed., The
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polioy now regulres that viable non~structural altersatives be ldentified.
FPanding of acguisivion and relocation programs iz glven highest priority,

The bullding oode currently reguires new and sxisting structures which
are vebullt to be elevated so thab the first floor elevation iz above
the 100-~year base flood including wave haights.  Shoreline erosion rates

can also be used to establish new zetback reguiremsnts.

Fature Management Tssues

Although Massachusetts coastal floodplain management policy addrseses
many iLssues related to both undeveloped and devaloped floodplains much
remaing to be complebed. 2dditional scientific studies are needed to
determine erosion rates on large rvesmaining segments of the coast. The

dynamics of tidal inlets must be more closely examined, wave helght studies

nead to be completad and sediment budget studies arve regulyed for wertaln
areas of the coast. These sclentific studiez can provide the basis for
implementing public policy changes with regpect to coastal hazards. For

example, ercsion setback rules or real estate discloszure statsments con~

cerning natural hazards reguire a comprehensive inventory and analysis of
historical shoreline changes. ©Othey public poligy issues that shouild be
addressed include innovative land preservation programs, expanded post-
storm reconstruction policiss, nodifications in tax policy and improved
enforcement of regulations,

Finally, the federal government conitim to play a domipant xole in

state coastal flocdplain management policy. Federal support of scientific
research relating to issuves of national concern is esssntial. The olimina-
tion or reduction of fedsral subsidies for growth and development in
coastal Tloodplain arsas most be addressed., dmending federal tax policy
can reduce incentives for some development in covashal hazard-prone areas.
Enforcemant of flood insurance program regula fiuns and federal exscutive

crders on wetlands and floodplains alse needs to bs vigorousgly pursuesd and

furthar cooperation beltwesn state and federal agencies iz reguired to mini-~
mire policy conflicts srising from coastal floodplain development

activities.
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FLORLDA'S PROGRAM OF BEACH AND COAST PRESERVATION
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pivision of Reaches and Shores, Plorida Depariment of Natural Begources
H. N. Bean
Bureau of Coastal Data Aoguisition
R. R. Clark
Fureaun of Coastal Bnginsering and Regulation
.. 1. Byder

office of Beach Erosion Cuontrol

Introduction

In 1970, the Legislature of the State of Florida mads the following
chaervations:

The attraction of Florida's beautiful beaches and sghores
aceounts for a substantisl portiocn of the state'’s annual tourist
Lrads;

Beach and shore eyosicn is a sericus menace to the economy
and general welfare of the people of this state;
Unguided development of these beaches and shores coupled
with uncontrolled erosive forces are destroving or substantially
damaging many of our valuable beaches sach year;
Praservation of our beaches and shores iz thersiore a sublect
of great public interest and concern which regquires appropriate
action by the legislature to prevent further loss to ons of our
greatest natural resources;
The greatsy public interest compels that ceriain reasonable
restrictions be placed upon the lovation of coastal construction
and excavation even though such construction or exsavation be located
on privately held land.
The legizlature then passed lobe law the Beach and Shore Preservation
Act (Chapter 161, Plorida Statutes),charging the ¥Florida Department of
Matural Resources {through ths Division of Beaches and Shores! with its
administyaticen. Although the law has been somewhat moedified over the
years to more closely address specific needs and conditions, the basic
intent has remained {sarly history is discusszad by Furpuva, 1972, and

Purpura and Sensabaugh, 1974). At present, the regulatory essence of the
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law is found in section 161,053 of the FPlorida Statutes, which reads:

The legislature finds and declarses that the besches of the
state, by thelr nature, are subject to freguent and severe fluotua-
tiong and repressnt one of Plorida's most valuable natural resouyxces

and that it is in the public interest Lo praserve and protect them
from ixprudent construstion which can jeopardize the stability of
the beach~-dune system, accoslerate evosion, provide inadsspuate
protection to upland stroctures, and endanger adiacent pyoperty
and the bsach-dune systam., In furtherance of these findings, it

iz the intent of the legislature toe provide that the dapartment.,
acting through the division, shall estaklish coastal construction
contral lines on & county basis along the sand beaches of the state
fronting on ibhe Atlantic Ocesan and the Gulf of Mexico. Sush lisces
ghall be estab}ishaﬁ 8o as 1o define that portion of the beach-
dune systeam which is subjsct to severe fluctuations hased on a
100-yaear storm surge or uLh&f predicitabhle weather conditions,
and s0 az e define the area within which apecial structural
design conzideration is regquired to insure protection of the beac
durws system, any proposed structure, and adijacent properties,
rathey than to defins a sesaward limit for upland structures.

w

L

These statohory provisions charge the Division of Beaches and Shores

Py

with twoe bamic regulatory responsibilities. The first is the establish-

’.H

ment. of coastal construction control lines {CUULs), administersd throush

castal Data Acquisition, which alzo has the responsibility

{")

the Dureau of
“““ collecting and analysing all fleid data necessary for CCCL establishe
ment. Actual work resulting in recommendations for thes location of CCCLs
iz not performed by the Department, bub rather it is contrasted to outside
coastal sclentific and sngineering expertise at the legislatively
established Beachess and Shorss Resource Center located at the Florida
State University, The second iz the regulation of activities coourring
seaward of or straddling the CCCLs. This task iz accomplished by ths
astal engineering staff of ths Hureau of {gastal Engineering and Regu~
laticn in the permit review process.
in oxder to further enhance the provisions of Chapter 161, and o
azsure that constralnts of professionsl coastal engineering practios are
met, detailed rules for the regulavion of activities conducted valative

o

to OCCLs have besn promulgatssd in Chapter 188~33 of the Florida Adminiz~
trative Code (F.A.C.).

The Divigion of Besches and Shores also administers a trust fund
from which significant awounts of funding suppsrt are disbursed annually

to cost shave in civil works projects {e.qg., beach nourishment, sand

o

bypassing, dung reconstruction, and revegetation projestz.). In addd
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tion to regulation, then, the Division actively supports and promoltes

projects in ithe interest of beach and coast preservation.

The Contyrol Line Frogram

Ertablishment of ceoastal construction contrel lines on a county-bhy-

=

field data collzction, and storm surge and duns

county baszis reguil

erczion modelling.

Field Data Collection

The basizs of the field dats gollection effort conducted by the Bursan
of Coastal Data Acgudsition iz the wmaintenance of Department of Natural
Resources refarence monwmnents installed at 1 L00-foot intervals upland

of Florida's ocesanfront beaches. The monuments are tied into the stats

"

plang coordinate sarvey system, and to a system of massive monuments
lovated further landward {the latter to serve asz a backup system for
reference momument recovery and to ephance surveying control).

Pricr to a contrel line study, profiles are measurad at each vrefer-
ence ponumsnt. Beach profiles extend from behind the dunes into the suxf;
special featurss such as the vegetation line and existing structures
such as seawalls ave noted and recordad using ground photography. Off-

4 at every third reference monument, sxtending

11}

shove profiles are survey
frowm the surf to aboub 3,000 feet offshore to water depths of from 25
to 35 feet. Details of fileld wmeasurement equipment and methods used are
dizcussed by Sensabaugh, Balsillis and Bean {1977).

In additdion to contyol line surveys, pericdic condition surveys
are conducted as are post-stoym surveys. o date, over 3,400 beach

‘1les have been measured. Controlled

profiles and about 1,200 offshore prs
sterecscopic aerial photography is flown for each contrel linz study.
1t is veproduced to provids detalled working photomaps at a scale of 1
inch = 100 feeb. DRE reference monoments {(targetted prioy to photo
filights} sre plotted on the photomaps, as are photogrammetrically
generataed contours {2~fooht contour interval) delinesating heach and duns
details.

Data oktained from this effort are stored in the beaches and shores
data bank on the Hatural Resources Managsment Systems and Services

3

I8M 4341 Model Group IT computer svstam. Data so managed yewmain

available for a wide variety of coastal engineering purposes.
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Storm Surge and Done Ercosion Modellir

T 1378 the legislature modified Chapter 181 to place greater

amphazgis on the storm surge accompanying ths o gn hurricane event to
determine the lovation of CCCLs The task was contracted to oubsids

experts, who selectad Dean's newly developed storm surge wmodsl. The
model is uzad to determine combined total tides including storm tide,
astronomical tide, and dypamic zet~up ocourying inside the bhreaking wave
gone, Lo provide valid estimates of storm surges for events with return
perisds ranging from 10 to 500 years (Dean and Chiu, 1928la, 1981b,
1282a, 1982b).

Healization of final results from the storm surge model reogquir
congidarable data {e.g., historical storm/hurricam, bathymetric and on-

Y

shore topougraphic informasition) and work {e.qg., calibration of the model
wsing historical data). The numerical model operates through the NRMSS
data center, whoss processory has been substantially upgraded to accommow~
date massive data storage reguirements.

In addition to water levals and wave heights, it is dexirable to
know of dune/bluff ercosion expecied from design storm impact. The stafi
of the Beaches and ghores Resource Cenbter have adopted a time series
modal devised by Kriebsl (1982}, which has been computerized, available

cn the NRMRS system, and operates with the storm surge model.

Control Line Adoption Restudy

Heration of the collected field data, storm mirge

cllowing cons

s

results, hdstorical and predicted dune/bluff erosion trends, and existing
upland development, the contractor recosmends to the Depariment loca-
tion{s) of the CCCL for a given county under study. Upon review by ithe
Department, Florida law {section 1861.0%5%3 (2)) rasmires:

Ne such lipe shall be set until a public hearing has been held
for each avea involved. After glving consideration to the results
of said public hearing, it shsll, . . . set and estsbliszh a coastal

netruction control line and cause same Lo be duly red orded in the
public records of any county and municipality affected and shall
furnish the clerk of the circuit court in each county affectad a
survey of such line with references made to permanently installed
monuments at such intervals and locations ag nmay be considsred
NECESSArY .

The dmprassion is often given that the OCCL for & given county is a
stralght line or a relatively small mmber of lines when, in faot, a

CCCL has many linear segments commonly changing direction at each DNR
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refarence monument, and may even change direction between monuments. For
thig reason, the Buresu of Coastal Darva Acguisition is invelved with maine-

taining precise surveying control of the CCCLs with reference monuments,

massive monuments and the state plane coordinats system.

ey

kestudy of the CCQLs iz placed in the discretion of the Depariment

affected counties or

or may he initisted at the request of officials
mundocipalities. The Department may aubthorize such a review aftar con-
sideration of hydroegraphic and topographic data which indicate shoraline
changes that rander established lines ineffective. Based upon the time

regulred and computar rescurces available, the Division schedfules veviaw
of five couoties per veary. This schedule is flexible, however, since
shtorm or hurricane impact ©r othey swosion byands can cavse a vhangs in
priorities.

Currently, all 24 coastal counties having sandy beaches fronting/on

the Atlantic Ocean and Gulf of Mexico havs established CCCULs, and the De-
pariment is in the restudy phase.

The Regulatory Program

v}

Concerning the regulation of Florida besch and coast activities,
Chapter 1€l stipulates:

Uporn the establishment, approval, and recordation of zush woas
tal constyuotion control line or linez, no person, firm, CorpaxatxJn,
ey govermmental agsncey shall congtruct any structure whataoever
seaward thereof; make any excavation,; remove any beach material,
or otherwize alter existing ground slsvations:; drive any vehivle
on, over, or acress any sand dune or the vagetation growing thereon
seaward thereof except as ..... provided by the act,

Regulatory aspects of the provisions of Chapter 151 are implamented
by Chapter 16B-~22 of the Plorids Administrstive Code. This rule sets
forth the reguirements and procedures relativg to coastal construction,
ezcavarion and altsration seaward of CCCLz to include procedures for
surveying, procadures for processing applications for permits to conduct
activitias seaward of CCCLs, and conditions to be placed upon permits.
Baoause of its highly detailed nature, it is nob poessible to pressnt an
in-depth discuszion of this yuls., However, with regard to the permit
application raview process, it is poszible to highlight scme of the more
important review issues,

When applying for a permii the applicant is reguired to provide
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¢

rachnical data including a recent bopographic survey {within six months
from the date of application) certified by a land surveyor registered

location of

in Florida, providing topograpbic
the water's edge, vagetation line, the coastal construction control line
rveferenced to the clozest two DNR reference monumentz, and any existing
structure{s) on the subject and adiacent properties; detailesd site,
grading, dralpage and structeral plans and specifications for all pro-
mosed activities ioncluding subyrade construction or escavation with perti-
nent enginsering caleoulations and elevations referenced to datum; and
other site-specific information deemed necessary by the Division fox
evaluation of the application.

Design force element categories considseved by the onastal sngineer-
ing staffi include the wind, storm surge water lavels, and waves which

ructural

propagate upan ths storm surge. The design wind velogity, for

loading computations, is based on a winimum of 140 mph (Balsilliie, 1878)

using boundary layer formulation cited in the rule, including appropriate

&

hape factors in sccordance with standard boilding code practice.

0

211 wajor structares ars reguired to be elevatad on, and ssourely

anchored to, an adeguate piling foundation sueh that the underside of the

‘

lowsst supporting structural member excluding the plling foundation, shall

ke abovs the 100~year return storm suvrge plus an additional vertical dis-
tance to aliow for appropriate site~specific wave haeightz. The ztaff is
aleo reguired to consider federal base flood elevations recommended by
PEMA's Federal Insurance Administration. {A complete file of all avail-
aile FIA FIPMs and FIRMs plus wave height analysiz 1s maintained by
the Division.} The pillings wmust be designed to withstand all reasonably

anticipated loads resulting frow a 100-veay return hurricane ilocluding

ast wind and wave foveoes acting zimultaneously with typieal stroo-
tural loads. No szubstantial walls or partiticns ave aslliowed below the
first finishad flcoor and ssaward of the CCCL. The elevaiion «f the "soil
surface” used in the calculation of pilling reactions and bearing capaci-
ties is that which is rsasonably expacted from anticipated beawh and dune
erosion (including dune/bluff recession and leocal scowy) due to the 100~
yaay event.

Coastal or shore protection structures extending totally or in part

seaward of the CCCL are regudred to be designed to resizt the predicted
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natural forces consistent with the proposed usage and design Life of the
structurs, Design considerabicns for such structures include strucitural
siting, crest and toe selevations, structural slops{s), components &s
impacted by waves superimposed uvpon the design storm surge, axpechad
scour, and impact on the beach-dune system and adjacent properties.

The applicant is also regquivred to furnish the Depsrimant with cer-

rification by a professional engineer or srchitect, registered in Florida,

that tha design plans and specifications submitted as a part of the appli-
gation are in compliance with provisions of the ruvle.

In addition to technical issues, beach~duns preservation and projact
siting are considered. While the program acknowledges the existing line

of copstruction as well as rsasonable use of property, efficient usage

of propsrty apland of the CCCL is prereguisite bo a favorable sta

recommendation for a permit.

In additicn to use of latest editions of the Standard Building Code

{Southern Standard Bullding Code Congress International, Inc.}l, South
Florids Buildlng Code, fhove Protections Manual {(U.Z. Army Corps of En~
gineers, 1277} and other pertinent design force dosuments {(&.4., CERC
and ABCE technical publications, FEMA's Design and Construction Manual
for kesidential Bulldings in Coastal High Hazard Areas), the Division is
avthorized to compile Beaches and Shores Technical and Dezign Memorand
{e.g., Clark, 1380}.

2 distinction is made bebtween major structures such as bhouses, con~
dominiums, motels, restaurants, seawalls, and swimming pools and minox
struchures such as pila~supported dune walkovers and viewing platforms,
beach access ramps, and cantileversd decks or porches. Minor structuorsas

are not reqguired to meet specific struchural requirements for wind and

z

saves, bub are raguired to be designed to produce minlmon adverse impact
on the beach~dune system and adjscent property and to reduce the potential

for gens

aerodynamically or hydrodynamically propelled missiles.,

Frollowing completion of the permit application review process, the

coastal engineering sztaff of the Buresu of Coastal Engineering and Kegu~
lation make a recommendation with supporting evidence of either approval
or denial. This recommendation undergoes review by the Division sxecu~
tive staff, followed Ly the executive staff of the Department and then to

the Cabinst Aides at the Flovida Capltol. These reviews are conducted to
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insure consistency with goals, policiss and jurisprudence considerations
af the State of ¥Florida., Final decision-making authority rests with the
Governor and six-membey Cabinet, who convene twice monthly to deliberate
such matbers.

Viclations of Chapter 161 or any supporting rules ars prasecoted,
acvompanied by a fine of gach offense in an amount up to $10,000 4o be
fized, imposed and collected by the Department. Each day during apy por-
vion of which such violation occurs constitutes a zeparate offanse. Dis-

covery and monitoring of vielations and the progress of permitted activi
ties are mads by a staff of field inspectors, and periodic site visits by
the ocoastal engineering staff. Physival mitigation including removal or
woedifications are additiconal enforcement cptions. Ths permitting work-

load of the Divizion

of Beaches and Shores is illustrated in Figuye 1.

Discussion: Velooity Zones and Wave Heights

Although the preceding isg an overvisw, it dees demonstrate the scope
and depth of the ocosst and beach preservation responsibilities of the
Florida Department of Natural Resources., In this program, bolerances
of plus or mirus one foot in horizoantal sibing of certain coastal ao-
tivities, or in termsz of tenths~of-a~foot for structural component ele-
vations, are not uncommon. It is alsc recognized that the Federal
Insurance Administration, which reguires the consideration of veloeity

zones and wave heights has uncomwonly extensive respongibkilibties,
including sot only littoral environs but inland arsas as well., However,
Flood Insurvance Rate Maps (FIrMs) do not provide detail sufficient to
satisfy wonditions of Florida's Shore and Reach Preservation dcht and

supporting Florida Adwinistrative Code. This iz not to imply that FIRMS

are not considered b

<

rida’s program {see earlier text}, bub that t¥

4...,

are employved as "rule~oi-thumb® measures for compavison with more de-~

tailed, site-specific ceastal englneering raview

[

Wirdi~generabed waves are considered to produce the most oritical

forces to which the beach, coast and structures can bs subjected. I

m

addition, however, wave conditions at a parviicular site alszo depend ori~

3

tically on the water level. A rise in the water level can significantly

inorease the destructive potential of waves propagating on t

.
H

T WaRtey suye

iy

ace. Initially, thsn, it is necessary to determine the expecied increase
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in water level slevations accoompanying a design storm.

the adopted storm surge models of FIA arnd the Florida Department
of Watural Bescurcoss have been davelopsd from separate souroes, and there
are differences in the results., &n example is illustrated in Figure 2
for some data from Cade and Broward Countiss using data from ths Federal
Brmergency Management Agency {(1981b, 1982a, 1%98Zb, 1983} and Dean and
Chin {3198la, 1921b). and shows FEMA surges to be, at & winlmm, three 1o
four feet lower than those endorsed by the Florida DNR. It iz comsddsrad
that bthe differences occur because FEMA surges do not include the dynamic

tup resulting from nearshore wave activity.

Tue manner in which waves are treatsd by the FEMA and ths Florida

DNR alsc differs. While the incluzion of waves in FIRMS {(Mational Aca-

demy of Sclences, 1877; Fedeval BEmergency Management Agency, 1980) is

applauded; the application of wave dynQWLcs during DRR's permit review
process must be considered based on specific site conditions. This ap~
proach, in turn, reguires addivional considerations.

formed as the wavaes

o
4y

Wave characteristics are sign

shoal (Balsillie, no date). The characteristics of breaking and byroken
waves are of particular interest, because of sediment Lranspori and impact
loading potential. Since wave mechanics also depend ocritically on the
water depth, any ercsion o scour ocgurring during design storm impact
nust also be considered. The Flovida DRR has recelved funds from the
federal Coastal Zone Management Program {(through the Plorida Department

of Eovivommental kegulation, Office of Coastal Management) to develop

computer programs addreszing thess progesses. Some results ars available.
A method for treating offshore profile data for uss ln coastal engineer-
ing applications is applied to Florida data {RBalsiliie, 1982a, 1982b),

i1

and a model for predicting dune/bluff ercsion (Balsillie, 1982:2) has

heen completsd,. Other endeavors related to nesrsheore wave tyansformatinn,

g

presking wave mechanics, and vertical and horizontal wave impact
are in the devsiopment stage.

The effort of the Fiorids Deparimsnt of Natural Resourcss to devalop
computer tocls thal replicate natural processes and foroes to anhance
capabilities of veoastal engineering review responsibkilities is continuing.

wWhile zignificant progress has been made, much work still remains.
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COASTAL TLOOD VULNERABILITY ASSEBSMENT

Cvnthia Rummel
Environmental Analyst

State of Connecticut Hatural Resources Center

In 1981, the State of Connecticut began a program to identify coastal
fiood vulnerability. This was necessary for two reasons, Fiyst,
Connectliout had not expsrienced a major coastal storm sincs 1955, but
the shoreline towns have rapldly developed in thoss 35 years. Coastal
filood damage potential bhad never been guantified or dooumented. Second,
in 1981 the state published a {lood hazard mitigation handbook for
mundicipalities outliniong a recommended local program., AL that time a
number of towns indicated that nelther the parscunel nor the fooding were
available at the local level to carry out such a program.

When Connecticut provided both the perscnnel and the funding at the
state level, it eliminated two of the better excuses for inaction.
Agssistance wazs offered to all 25 coastal towns in Connecticut. One~third
of the state's population, or one million people, live in the coastal

tavns and wers potentially affected by the study.

The Assessment

The filrst step of the program was te look at the development within
the flood zones of the ¢oastsl btowns. It was found that the most efficlien
way to do this was to btransfer flood zones from the flood insurance rate
maps to transpavent overlays of the 1380 =zerial photographs, and literall
count every structure located within the floodplain., Thirty-five thousand
structures within Connecticut’s shoreline towns ware identified as flood-
prone. That includes homes, businesses, industries, wtility substations,
fuel tanks, sewage treatment plants, greenhouses, high schools and con-
valescent homes, Four thousand of these structures asre located in coastal
high hazard gones. When field~checked, these figures have been fournd to
be conservabive.

Having idenhifisd the potential flood hazard on the shoreline, an

attempt was made to documsnt each town's capability for handling that
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A review of local zoning regulation revesled a widse diversity in the
implementation of the minimum requivements of the National Flood Insurance
Program. All of Comnscticut’s coastal towns ave snrolied in the regulay
program of the NFIP. However, in practice asnforcement of the regulations
ranged from ons town that had granted svery variance for construction

in a flood zone for which application was mads to a city that not only
enforces the regulations bub now requires developers to submit emergency
operations plans with any permit application for an office bulilding oz
multi-family housing unit in a flood zone.

The coastal properity homeowner'’s guestionnalre was successzsful in
getting information out to pesople, and it brought back zome interesting
comments, Une person even filled cut his gquestionnaire as waiter was
rising avound his house during last June's fiood.

The results of the guastionnaire show that overall flood hazard

gwareana

was high, even though few psople had experisnced a fiood in
their present location. Most homeowners do carry floeod insurancs but

vexs

P4

few ars insured to full replacsment valus., Mozt shorslise residents
are preparved to take basic common~sense precauticnary measures such as
shutting off utilities and moving their possessicons., Very few had im~
lemented any residential flcodproofing measures, but many vequests for
fleoodproofing information were recelived., In fact, interest was so high
that the state im now oomsidering affaring "flood audits™ to homeowners.
Coastal homeowners would be visited on an individual basis and be pro~
vided with figures on flocd elevationy and recommendations of various
floodproofing techolgues with cost estimates.

Connectiout's coastal program will probably have its greatest
influsnce on emergency operations plasainy. Surprisingly, only one of
the 25 cogstal towns had ldentified and addressed f{looding as a potential
hazard in its emeyxgency operations plan, Thae towns generally have no
established procedure for receiving flood warpning information. no methods
for disseminating flood warnings to the general public, no evacuation
provedures, no damayge assessment provisions and no commmnity education
programs. Plan  improvement arnd practice procsdures are grossly inadsguat

It is for these reasons that measures taken immediately before and

during a flood are reactive in nature and that little is done to prevent

flood damages from nccurring befora z flood strikes. The Matural Resource
2] 4
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Centey, incooperabtion with our state office of civil preparedness is theyre-
fore encourawing town officials to adoph witigative measures that would
reduce property damegs, redgce the need for public relief assistance and
increase public safety. It is recommended thalt esach town adopt a flood
annex to its emergency opsrabionsz plan. This section would address
flooding specifically: it would specify a flood wamming system, a [lood
evacuation plan, and measures to reduce flood damages: establish methods
30K vvc&q flood damages: ocutline procedures to mobilize flood assistance

£xom outsmde sources; and educats the public in flocd praparedoess.

Coat Effsctiveness

e ccastal flood

(z

rolnerability assessment has cost $29,000 over
two years. The vesults are not immediately quantifiable,

bat the program has the potential of heing extremely cost~effactive. If
it is responsible for saving one structure duving the nexit fiood, or the
contents of two homes, or 8ix cars or 12 mobtorcycles, then the LY amn
will have pald for itself: and the program has the potential of affesting
apy numbey of cwners of the 35,000 flood-prone structures on Connscticub's

shoraline.



AOME OBSERVATIONS (N BEACH EROSION CONTROL IN THE STATE OF DELAWARE

Robert D. Henry
Managey . Beach Preservation Section

Delaware Departmant of Natural Rescurces and Enviromental Control

The Ztate of Delavare incorporates approximabtely 25 miles of orean

coastline and about 35 to 40 miles of sandy barrisrs along the western

ot

shore of Delawars Bay. A1l of these areas ares sublect to significant
shoreline erosion problems.

Delawars's entry inte the field of beach erosion control wag promptas
by 2 savere storm in December of 1914 which “practically destruved the
entire oceanfront of Rehoboth Bsach.” In February of 191% the state's
General hszembly authorized the Commiszionsrs of Rehoboth to issus bonds
and borrow 520,000 to repsiyr and permanently improve the strests and
aceanfront of the community. Two vears later the state kicked in $10,08
of its own money because the $20,000 had been expended and the repailrs
were still udncomplete. The General Assembly reascned that the funds were
warranted sincs Rehoboth was the only szeaside resort within the state at
that time and it therefore was of special interest and importancs to all
the citizens.

Now, almost 8 million cubic yards of sand, 72 groins, hundreds of
feet of bulkheading, and several million dollars later, sea level is
shill rising, coastal storms ave still ogcursing, and psople still want &

Bve close tc the water’s edge. In administering a program that attempts

t

:

irst two trends

3t

&

faeling that there is s better chance of reversing the
than the lagt. One thing has begoms appavent in the last decade, and
that is one never really controls beach eroszion, hut instead one mitigates
it~-~gomstimes. Contrary to what the 19815 Delaware General Assembly may

have intended, no shoreline protection work is permanent and very rarely

ia it effective 1f it is inexpensive,

Only two general methods of beach srosion control have boen used
eztensively in Delaware over the last 60 vears: droin construction and
beach nourishment. From the 1920°s to the 1950's groin bullding was very

compon in bthe state. Beach nourishment began being wsed az a control
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measure in the 1950%s and, asz groin consiruchion declined, has becoms the
principal method of coping with srosion. Tha construction of bulkheads
along the ocean and bayfront has been done almost ezclusively on a privat
and municipal hasis.

Some general observations can be made about the performancs of these
three methods., Soms groin fields have porformed well, as in Rehoboth,
and some not guite as well, az in Bethany Beach. Tha success of groing
is to a large degree dependant upon the availability of zmand to the bsach
gystem. Bethany Beach is in a nodal area and sand iz transported away
from the area both to the north and to the south by longshors currents.
Rehoboth, on the other hand, has undoubtedly benefited from the over thre:
million cubice vards of zand which, since 1357, have been placed wn the
feeder beach north of Indian River Inlet and distributed northward by

littoral currents. An imporiant polnt to remempey 1is thab groins, oY any

b

other structoares for that matter, 4o not put new sand into the aystem,
they meyrely dirvect the distribution of ths sand already there.,

Beach nourishment, on the other band, dees contribute additional san
from cutside the active baach system. In doing zo it provides flexible
protection and recreational benefits with few adverse side effects.
Nouriszhment can be very expensive, however, and someblmes the projects

are shoxt-lived. It is ilumportant toe avoedd nourishment of a zshort stretch

1

of heach unless the ends can be stabilized with some type of structures.

The grain size of the fill should alzo be compatiiblewiith the beach being
filled, i.&. as COAYSS OF CQAaYIer.

As beach ercsion gontrel styructures, bulkheads havs generally been
a disaster in Delaware. Those that have worked have done so at the expan
of the beach in front of thew and as the shoreline has migrated landward

in response Lo natural processes theiy owners have been forced to extend

th return walls to keep from being flanked, Eventually tha property

beginz to look more and more like an islaond and the bulkhaad begil to

ns
fundiion as a groin. Mosh bmulkheads installed on the ocean coast have

&

failwd, many times catastrophicaily, due to inadegquatse desiyn or pooy
congtruction technigues such as insufficient sheeting or pile depth re-
sulting in undermining or overturning; short return walls resulting in
lozs of the supporiting £1i11 behind the structure; or undersize materisls

and oonnecting hardware which succumb to the forces generated by dirsct
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wave impact.

Delaware does nob prohibit bulkheads in its regulatory program, but
it has made it more difficult to get a permii because the applicant is
required to submit signed relsases from the adjacent properiy owners in-
dicating their awareness of the potentisl problems to which thelr properts
is subiect az a result of such a project. This has reduced substantially
the number of permits issuved for hulkheads in the last few vears., Propert
owners have bheen sncouraged o seek alternatives to bulkheadiang such asg
stone riprap revetments, which will dissipate wave energy rather than
reflect it. It is alse now reguirsd that sll plans for srosicon contorol
structures submitted for permits be approved by s registersd profassional
enginser. This has helped eliminate many of the sure~five fallures of

the past.












RARRIBR ISLANDS : PURLIC VALUES AND FUBLIC COMMITMENT

William JJ, Donovan

U.8. Amy Corps of Enginesrs

Human heings have lived near the sea for thousands of vears because
of its value as a primary transportabion mode. In earxrly vears, however,
settlements ware located away from areas susceptible to diract attack
from the sea, In this century, increasesz in leisure time combinsd with
aatomobl le-ganerated urban and sorburban sprawl have resulted in vast
numbars of primary and secondary homesites in the coastal zone. Humans
have encroachad on that landform called the beach.

Beaches ave recreation areas but, very importantly, they are also

the first line of defense for inland areas againszt om waves thatb

~

attack the mainland. Un the sast ccast of the United States, especially
south of Lonyg Island, many beaches are located on barrier islands.
Avchmologists have confivmed that centuries ago, native Americans rasre-
ated on bkavrier islands. In the summer they set up thely tent cities,
but as the stoym season approached, they Jjourneved bask to the mainland
and higher ground. If a severe storm or hurvicane threatened during

the summeyr, they would temporarily abandon the barrvier islands, to return
only after the storm surge had subsided., In this instance, these early

Mmaricans were pioneesy practitioners of a recognizable form of wise land

o2

Unlike our Indian pradecessors, we bulld permansnt stractures--fize
homes, condomislums, hotels--and then enable and encourage vast nombhers

of pecple to gat to them by bullding fixed bridges, causeways, and super-

highways. Under ordinary conditions this intense development mighit be
acceptable: but in no sensze 4o barrier lslands represent "oxdinary cone

itiona,*®

s

Barrier island is the ganeric name for a class of gsologic faatures
that incluwdes islands, spits, bay barriers, tombolos, and othsy similiar
acrumulations of unconsolidated sediments positioned batween the ocean
and sémsz landward aguatic habitat. Barvier islands are sabiject to many
stresses~-wirnd, wave, and tidal forces--and they protact the landward

bave, sounds, estuaries, and marshss from diveot wave attack.
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Rarvier izlands also move with relation te reoads, bulldings and
bridges in scme areas of the country, barrvier ixlands are becoming

narrowey by the action of the sea. In other areas, the islands are ni-

~

grating shoreward. In sitill other areas the ixlands are translating sea~

ward. The complex intevaction of the waves, carrents, and wisd forces on

>

the =zediments iz a fascinasting ztudy, bui it iz not amenable to precis

B 2 &

o

prediction because of the great variabdility of the forces.

To protect barrvier islands from hanan belings, and o protect human
veings from themselves, it has been proposed that all human activity be
raztricted f{rom thosse islands. Envirommental interssts wanted to protect
the rich aguatic babitats and the marins life associated with inlets:,
aztuaries, and wetlands. Those rvasponsible for the yreparation of

-

national budgets and natural disaster planners were concerned about the

<

personal dangers associated with locating in storm-prone sites, and about

b4

ad to subsidize barvier island

t
ot
o

the fact that mainland taxpayers have

dwellers: taxpayers and relisf agencies had to pick up the tab--and the

o

siecas~~after a8 storm. In the event of a hurricane, the evascation prob-

lem greatly magnifies that burden——even where it is possible to timely

3

evacuata.,

Lagt yvear legislation established the Coastal Barrier Rssources
Svetem {(P.L. 97-348). This law established the exant locations of un-
developed harvier islands that are toe bhe protscoted, In this context,
protect means to preclude any federal expenditure on these undsveloped
barrier izlands that would tend to encouragz development. The Arwy Corps
of Engineers considers it to be a fine plece of lsgislation. It simul-
tangously accommoedates the twin concexns of maintaining ecunomic effi

ciency and preseyving snvivonmental integrity, clearly a bhappy wedding.

& companicn pisce of legiziation passed the previous vear, the Omoibus
Rudget Reconcilation adct of 1881 (P.L. 97-35), prohibits flood insurance

coverage for new structures on undeveloped barviey islands aftery Ootobey

laws, the federal government has established s polioy of

protecting wndeveloped barrviey islands by stopping all fedsral expenditurs

t
on such islands, with some pertinent exceptions whare appropriats such

aw national defsnse, energy development, and navigation =zaf

States have bezn encouraged to protect theilr resocurces by the Coastal
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rone Management ot | {F.L. 32-583, as amsnded), the firvst and only nalic

Lde land use planning measure to make it thoeough Congress. It affects

30 coastal states, including the Great Lakes states, It this law federal
policies of supporting the states in thelr regulation of coastal zones
ars snumerated. With federal grantszs, each state Jdevelops a plan necessar
to effectively manage its ceastline, inciuding barrvier islands. When
that plan is approved by the Secretary of Commerce, the federal governme
is obligated to be consistent with that plan to the maximan extent prac-—
ticable.

In swmmary, barrier islands ave subject to biophvsical stresses of
an ordsr that mainland areas rarely experisnce. Human cultural, sccial,
institutional, and political factors are indivisible from the natural
forces at work on these islands. As Emerson haz reminded us,. nature
U, .never gives anvibhing away. Ewverything iz sold at a éxiceo % is
only in the ideals of abstracticn that choice comes withoub consequence.”
In the final analysis, the choice we make about the use and protsoticn
of barrier islands is mors than a matter of law--it iz a watter of public

coensciencs, public walues, and public commitment.
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Introduction

Mounting technical knowledge and public awarenessz of ecological

sensitivity, dynamic coasstal proces , increaszad development pressures

Pt

and potentially high economic losses illustrate the need for improved
t

flood hazard managemsnt on ane particular type of coastal landforme~-
harrisr beaches. The term "barrier beach” ({which incliudes izlands, spitsg
and baymouth barrisrg) has become so familiar ovaer the past few vears
that & definition is hardly necesgary. Flood hazard management, on the

other hand, regquires more attention, particularly one considersz the

Y

now made hebtwaen un«

i

axtent of developmeni on harviers. A-distinction 1

e
]

developed and developed bavrlers (U S. Department Intariwr; o datel .
The concept of avantal flood hazard mitigstion specifically, is

critically important for developed barriers alung the U.8. Atlantic and

sﬁ;

Gulf coasts since most have nob experisnced a major northsast storm oy
hurricans over the pasit 20 years. At present, several sbroctural and non
structural hazard mitigation technigues are used to addressz erosion and
filood control problems. The tachnigues ave usually compared and selected
separately on the baslsg of benefit~cost ratios and public opinion. Al
though interdisciplinary studies of the natural and buill environments,
hazard vualnerability, land use regulations and eoonomic investments ave
conducted, a combination of structural and monstructural technigues,
innovative strategies and long~term management approaches is rarely‘mzﬁdo
Ulvimately as pressures of urban development intensify, flood mitigation-
in the broadest senze of the Lerm-- must become an integral facet of

ing {Nation

comprehensive communiby 1 Science Foundation, 1880),

&
The major purpose of this paper is to provide information on curreul
ztate management approaches for developad and undeveloped barvier bheaches

Background information on the progress of scientific res

czarch iz provided

to explain why barrier bsaches in particular are receiving =0 much attant
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results from a guestionnalre ars us to identify particular hazard mitig

tion technigues and theilr effectivencss along the U.S, Atlantic and Gulf

2

coasts.  Government progdrans that encourags and disoourage mitigat

191
efforts and the way in which the federxal government could furthey encours
state efforts ave discusmsed. Concluding remarks address the implications
of the Coasztal Barrier Rescurces Act (CoBRAY to sitate programs and whethe

the coverage of the Act should be extended to other aveas.

Coastal barriers have been the subiject of intense research over the
past 15 vears and, to date, three origin theories are prevelant (Hayas
and Kana, 1276). Classification schemes, including subclasses by shape,
have been presented {(Leatherman, 1980). Regional vaviations as a functic
of tidal range have besen described {Haves, 1979). Beologic and geomorphl

descyiptions of individual bavrier components, beach ercosion and barrier

inventorias, as well as gsological atlases, have been compiled in the las

10 years to serve as useful baselive information {(Humphries and Benoit,

3

18980} . Curvently, research on sea-level rise ¥ being conducted in severs
barvier envivonments (Titus et al., 1883). The overwhelmingy majority of
this data demonstrates that significant levelsz of Fflood hazard vuloerakil
rates of landward movement or migration and degress of ssnsitivity to
human-induced modifications through construction exist on most undevelops
and developed barvrisr besachss.

Bfforts to lmprove publisc awareness and education concerning the
hazards and costs of living on barriers require translation of that
soientific research. The Rational Floocd Insurance Program and the
Coastal Zone Management Act are two primary mechanisms for bringing about

~

and improving the understanding of scientific research for the laypers

s

among the many conferences and workshops that have presented information
on baryiers, the Barvier Islandz Workshop in Annapolis, Maryland {197&)
and the Baryier Island Forum and Workshop in Frovincetown, Massachuszetts
{1980} wers specifically devoted to expanding public awarsness and chang
management policies within the federal government. These educaticonal
efforts preceded the passage of the Omnibus Budyet Reconciliation act of

1981 and CoBRA in 1982 curtalling federal experditures that, in the past
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have promoted unwise growth and developmant on previous

harrviers
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anvironmental characteristics they once had in the undevelopsd state.
Instead, a large financial lrvestment and population centsry hag haen
gubstituted., Howevey, the hazard valperabllity of the barrier sitill
remains and actually may increase with expanded growth and development.
Based on the sclentific understanding of a particular harrier, plarnming

3

studies can ke used o formulate a set of sitewspecific recommendations

5

for reducing oy mitigating future storm domages. £ iz theo uy to govern-

officials to selsct and implement the appropriate mitigation activities
from those recoammended,

To undersitand more about the specific attention states are giving to
daveloped and undevelopsed barrvier beachss, a guestionnaire {(Table 1} was
sent to a coastal zone manager and floodplain manager in 18 Atlantic and
Gulf Coast states in April 1983, Responses from 11 coastal sone managsrs
and 12 fioodplain menagers in 15 ztates were received. Both managers
replied from eight states which provided for vegional representation: io
the northeast, New Hampshire, Massachusetts and Rhode Island were ve-

presanted; in the scutheast, Virginia and South Carelina were rapresented;

and, in the Gulf, Mississippil and Texas were represented.

Admittedly, the responses to the guestionnaire are subisotive and
any pozition taken ls not to be conzmidered a formal ong on behalf of the

state. They, nonetheless, comg from knowledgeabls individuals in the

field of coastal floodplain management. Some of the responses, not all,

are summarized and discuszsd gualiteatively for this paper. A statistical

N

analysis did not lend itself to this type o

X

gquestisnnalre.

Hazard Mitigation Approaches

Tdentification of the hazayrd witigation approaches currently being
applied to developed and undeveloped barviers by a number of states was
made by summarizing guestions % and € of the guestionnaire. The specifis
purpose was to have the managers identify the szp=cific type of nonstructural
oy structural spproachess being applied and to defins thelr effactivenszs.
The terms nonstructural and strucetural ave uszsd to diztinguish those
measures which are intended to keep waople away from the water versusg
thess which are intended to keep the waber away from pecsple, respectively.

In gquasticn 5, approaches {a) through (£} are considered nonstructural
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and approaches {gy) throuvgh (K} ave struciural. Other approachas nob

listed but which were added by indlvidual zoning, building

and groins., In addition, the term hasard mitigation collectively

refers to erosion and fleod reduction.

The hazard mitigation approach most applisd on developed and un-
daveloped barviexs is flood insurance. Dune restoration ranks second bot
iz closely followed by elevatsd buildings, rviprap or seawalls and beach
restoration which received an egqual level of response, The hazard mitiga-
tion approaches least applied on barrievxs are bullding acguisition and
relocation, emargency sandbags and offshorse braakwaters. Mosh approaches

apply to developed or bhoth developed and undeveloped barviers wiih

faw approaches applying to just undeveloped barriers,
The mitigation approaches identifisd as the most effsctive include

elevated buildingszs {preferred hy floodplain managers), flood insurancs

.~

Land

{prafeyred by coastal zone managers) and duns restcfatimn and
acguisition {preferved squally by coastal zone and floodplain managers).
The least effective approasches avs considered to be riprap or ssawalls.
offishore breakwaters and building relocation. (ocastal zone managers find
offshore breakwaters to be mors ineffective than do floodplain managers.
There was ag equitable response t the ingffectivensss of seawalls and
building relocation. The lovest response conoerning both the effectivenss
and ineffectiveness of specific mitigation approaches includes emsrgency

sandbags, building acguisition and evacuation. Overall, there were twice

=

(h
&

as many raspopses to mitigation effectiveness as thers were to ineffad
ness.,

In summary, seveval structural and anonstructural mitdgation approaches
are used throughout the ceastal zons. These ganeral approaches are con-

ideved effective as wall as ineffe ve, It doesz not appear that one

i

appreach is preferred over the othesr., In fact, a combination of structura

&£

and nonstructural approaches is indicated 1 one considers thoss that are

most applied and wmost sffective. Dune restoration, flood insuranos and

alevated bulldings are specifically identified and highly rated by most
asztal zone and floodplain managers.

Fiprap or seawalls, one of the most-applied approaches, is consi

one of the least effective. Thiz structural approash has a high cost

associated with consiraction and maintenance, wusually aceslevated beach
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erosion and provides a false sense of security. In contrast, bullding

and land acgulsition are aprlied the least vet are conzideved to be the
most effective. These nonstructural approaches aye creative and cost-

azffective over the long~iterxm, allow natural changes of the barrier to

=

cccur and eliminate a concern about flood hazard vulnerability.

Govarnment Involvement

Many government programs, policies and laws encourage as well as
discourage hazard mitigation efforts on undeveleoped and developed barrier

heaches. There are several areaz in which the federal governmant can

.~

further encourage state efforts., Raspouses to questions 7 and 10 of the

gquestionnaire clearly define these positions and indicate the need for the
involvement of all government levels in managing barriey resources.

Sever and waber facilities grants: dizaster ass

bridge and tunnel assistance: income tax write-offs;
floed insurance rates dizcourage the application of mitigation approaches

as indicaited by a large maiority of coastal zone and floodplain managers
along the Atlantic and Gulf coast. Many of these construction and relief
programs were initially recognizasd and documented for their negative

N .

impact and tha exbtent to which growth and davelopment was encouragsd neay

four national seashores {(Sheaffer and Roland, Inc., 1981). Although

the fedexal government iz heavily lnvolved with these programs, state

Y

and imcal governments ab least shars a reeponsibility in modifyving the

@

application of these programs on barrier beaches.

2 x

Government efforta that enoourage the application of hazard mitigation

appreaches ineclude FEMA wave helghts {and the more accurate delinsation

of ¥ Zonam), COBRA, environmental executive orders and impact stabements

feut

and Ssction 1362 of the Disaster Relief Act (which snables building and

land acguisition). ‘These efforts primarily invelve the federal govern-~

ment with state and lozal coordination during implementation. However,

executive orders protecting wetlands and floodeplains are also adopted by

:

state goverment, The Mazzachusetts Executive Order Mo, 181~ Rarrier

o

Beach 2 specifically identifies seven means of discouraging growbh and

~ o
-]

development of both uwndeveloped and developed barriers.
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an overwhelming majoerity of state ccastal zone and floodplain managers
consider that an increase, not a dsoreasgse, in federal assiztance i1z needed

+o further encourage state hazard mitigation efforts on harrier beachses.

gl

In order of descending preference, stats mansgers fesl technical azsistance,

egizlation and regulations will

food

Ffinancial assistancs and new or revised

Implicaticons and Expectations for CoRRA

State coastal zong and flogdplain managers have only had six months

antal Barrier Resources Act of 1982,

to evaluate the effect of the Co

e

Howsvey, response to guestiouns 8 and of the guesticnnalre was substantial
enough to swmnarize the implications th@i CoBRA hasz had to state programs
and individual opinions on extending the coverage of the Act to other
areas. The provision for eliminating flood insurance coverage is not
effective unitil October 1, 1883, zo positions are based on the elimination
of othey formsz of federal aszsisitance.

an overwhelming majority of =ztate managers feel CoBRA has not been
significant enough to influence a changs in state programs.  Doastal zone
managers from Florida and Mazmsachusetis feel that the legislation has
contributed to changss in policy guidelines to limii state expeanditures
encouraging growth and developmenit. A coastal zone manage in Conneotiout
and flmédplain managers in Rhode Izland and Massachusettz fmel more

reqgquests for technical assistance have come from communiities, Specific

o

comments from the state managers aboub limitations of CoBRA include

. & high level of protection already existe for undevelopad bharriers;

. areas inciuded probably woenld not bhe reloped anyway:

. it doee tele to dsal directly with the real problem avsas-—-

develuped barviers;

. definitional criteris were unevenly applied by Congress and
the Department of Interior; and

. it ig oo new to make any determination about ths implication
of CoBRA to state programs.

A desire for extending coversge of CoBRA to ¥V Zones on developed

barriers was strongly and egually expressed by coastal zone and flondplain
managers. Collectively, twice as many managers avor the extension of

covaerags to all V Zone: and all developed barrviers as disfavor it. This
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indicates that even before snocugh time has passed to properly evaluste tha
impact of CoBRA, states want o see the legislation expanded to other
hazard-prone areas. The position taken that CoRRA haz not had an influence
on changing statas' laws, vlations or policies might be considared in

a broader contexi to say that the federal government did net go far

enmugh.

Clearly, CoBRA is an important initial step in betber wmanaging land
use on undeveloped barci ex beaches. The risk of future losses in arveas
mapped as snvironmentally sansibive snd valdnerable to erosion, migration
and flooding will be borne by the private individvals and lozal and state
governmants that procesd with development., Elimination of goverrment
progrars on nany developed barviers would be considered abandonment and

practically a viclation of the Constitution. However, areas not overly

£

developad and not mapped as undeveloped barrviers are coritical because
damages can be mitigated by managing new growth snd development. These
"intermediate areas” may be best determined and betier managed by the

o

state and local governments. At a minimam, CoBRA serves as a model for

managing authorities who arse closer to ithe zite-specific problems.

Conolusions and Recommendations

Razed on the acouwmulated scientific dinformation about their hazard

vilnerability, and the inoreased growth and developmant doring a relatively

storm~free paricd over the last I0 years, barrier beaches along the

Atiantic and Gulf coasts regulre ilmmediats attention and perhaps drastic

solutions for mitigating storm damages. Mors sclentific data and planning

studies for specifis developed barrisy bsaches are necessary Lo provide

P

hazard mitigation alternatives for state and local coastal zoneg and flood-
plain managers., A number of structural apd nonstructural approaches need
to be considered and & combination of approaches may be the most creative
and cost-effective, Perhaps structural approaches {i.2., beach and duns”
rastoration) should be ussd to mitigate erosion and nonstructural approachss
{i.e., elevated structures ard flood lpnsurance} should be uzed to mitigate
fiooding.

Involvement of all government levels in some proportion iz necsssary

fuow managing barrier rescurces. The Coastal Barrier Resources Act may,
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at a minimim, best serve its porpose as a model for states o reduce their

1 responsibility aszociated with many programz that have hesn
shown to ancourage growth and development and are considered to discourage
the application of hazard mitigation approaches. Simlilar provisions in
CoBRa should be considerad in additional legislation that would apply to
hazard-prone areas in more developsd coastal epnvironments., But state and
local governments are probably in bthe best position to take initiatives

in implementing hazard mitigation aprroasches on individual developed
barrier beaches.

Interachion and cocrdination between state coastal zone and flood-
plain managers will be an essantial ksy to the prompt attention of
hazard mitigation needs and implementation of cost effective sclotioms
on developed barxrier beaches. Fipancial and technical assistance from
the Fedaral govermment is declining and can noe longsy be ralied upon

for the most effactive means of preventing coastal flood damages.
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SHE "l‘lS’.} SANDS OF COASTAL BARRIER DEVELOPMERT SUBSIDIES

Attornsy at Law

Federal subsidies for access, infrastructure, and dis er assisz-—
tance have played a significant role in coastal developmest zincs the end
of the Korean War, and have besen the principal source of direct federal

mﬁﬁies on coastal barvierzs. In the last gusrber~century the countyy has

undertaken and nearly complebed the largest public works program in its

ﬂi‘

history, iLhe interstate highway program, made substantial inroads into

the second largest, the federal woter pollution control program, and

satisfied much of the demand for other major infrastructure, Juxta~

s

posed againet those and other subsidies for community infrastructure has

‘ - z

been the mounting public invasimant in dizaster assistance and hazarxd

S
Che

mitigation costs oy policies have effectively sncouraged

relopment
but, once having done so, are uncertaln how to mitigate losses fo it.
Pecent shifis in government policles at all levels may significantly
reduce the federal role in subsidizing future coastal barrvier development.
These shifts were triggered by several factors including maijor reductions
in federal aid to state and local governments; state tax and expendi~
ture Limitations resulting from the taxpayers' revolt begun in 1978
shifts in =state and local capital expesnditures, accompanied by oeeds
for innovative financing arrangemente; and growing demands that the costs
af infrastructure be borne by those whe benefit divectiv. The shifts in
faderal policies have forced a review of state priosrities, and in so daing,
provide an oppartuﬁitw to consider the lorg-term effects of govermmantal

gubszidization of dbvwlopm@n? in dynamic, often hazardous coastal arveas.

Federal Aild for Infrastruchure

Although the federal rolse in subsidizing infrastructure can be traced
to cuy efforts to recover from the Great Depression, not unhil the end of
the Korean War did concerted effocrts to eztablish z naticonwide foundation
of infrastructure begin in earnest. Ry the mid-1979s the interstate
highway systam was near completion and much of the demand for schoels,

univergities, wastewater treaiment facilities, mass transit systems,
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and other new infrastyructure had been satisfied, By the late 19703 the

most pervasive problem affecting the navtlion's infras

deterioration and thare was increased nesd for repair, rehabilitatnion and

replacenent. Widespread decline in the condition and performance of
eets, bridges, sewsr and water syztams saz accoppanied by & sharp de-

orease in direct federal subsidization of capital facilities,

FProm 1954 to 1978, federal outlays to stabes and local govermments

5in

..f

u}

had increased steadily e 1978 there has been a steady decline,

The decline was attributable initially to the end of countercyelical ald
programs and to the growing federal pudget squeese, according to the
advizory Commission on Intergovernmental Relations (ACIR) (1983}, In-

creased defense appropriations and maijoy tax cuts in 1981 intensified the

cutbacks {(gsee Figures 1 and 2

st

3 in State and Local Debt

L

Ty e

—~ o

As federal priorities shifted, fundamental changes were taking placs
at state and local levels, triggerad by major shifts in stats and lowcal
deobt, arsi by shifts in the purposes for capital sxpenditures.

fhifts in purposes for which capital expenditures were mads reflec=-
ted the myrizsd forces at work. Hew debt izsued for "traditionsl® pur-
poses~-aducation, highways, and water and sewage facilities--gmcolined
from 51% of the 1866-1970 market to slightly more than 20% in 1377-1878
{Forbes, 1981}, 7This decline ig directly traceable to & slowing of pop~

ulation growth, gradual completion of the interstate highway zvstem,

and satisfaction of wmuch of ths demand for othsy vestment o

public
infrastructure.

8o long as the federal government funded major commitments to roads
mase transit, pollution controel, and related infrastructure, real levels
of capital spending by state and looal govermments fell almost 30%.  Re-
tween 1960 and 1877, the portion of capital spending in total state and

£

lozal budgets fell almost 50% (Forbes, 1981). When the federal commit-

ment to those arsas was strong, state and Local govaornments found other,
new aress for growth, especilally social welfare projects such as housing,
hospitals and vecreation facilitlies. Rew lssues of fax-exempt bonds
doubled approzimately every five yesrs in the past decade and a half,

with an average compound growth rate of 13%. By 1878, bond sales were
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mors than four times the 196% velume (Forbes, 19313,

Parallel to the growth in volume and size of new issuss were shifts
from general obligation financing to vevenus bonds. In the 1960

svar 60% of all new issues werse secured for vepavment by the general tax

revenues of the community. By 1977-78, many geneval purpose and
govermmental units had turned to revenue bonds, seeuring repayments to

specific uger charges, special taxes, and other nongensral tax revenuas.
Revenus bonds accountad for more than 60% of all new lssues by the late

19708 {(Forbes, 1981).

The Paxpayers’ Revolt: Tax and Expenditure Limitation Systems

The year 1978 marked the beginning of the tazpayer’s rsvolt, and the

)

kraking effect that that movement had on state and Jowal expenditures.

s documented by the ACIR {1953) between 1937 and 1378 the avezsge annual
incraagse in per capita expenditures by state and local governmenis was
4.4%, Botween 1978 and 1982, the average amnual increass was only 0.5%.
Public smployment declined from an average annual increase of 2.7% in the
1895871978 peried to ~1.1% in 1978-1282, var half of the states formally
adopted tax and sxpsoditure limitation systems, and all but Alaska and
wyoming mignificantly curbed state and local spending as well as state
and local employment {Table 1)}

at least 27 statesm have adopted tax or sxpenditure limitation legis-
lation in response to taxpaver revolts and other pressures fto cap or
reduce taxss and government expenditures. Tax limitation systams are
characterized by rollibacks of assessed property waluations, limits on
percentaye lucresses in property tax rates, roguirements for voter appro-

val before levy of new local or "special® taxes, or combinations theraof.

.

Expenditure limitation systems limit government appropriabions o soms

prioy yaar's level, limit spending so that they are nol greabter
than the incresse in gross state profuct, prohibkit govermment spending

by

in ezcess of a specified peveant of state perszonal income, tig spending

limits to the conszumey price index, or ocombinations thareof.

Impacts of Infrastructure Subsidization

Shifts on Ceastal Barrier Developmant

It is apparent that the trend toward reduced federal capital expen-
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ditures will continue, perhaps thyoughout ths 10980s. Federal deficits
eshimated ai 5200 billion per vear foy the foresseable Fulurs should be
the principal factor driving such a policy. ‘The move toward shifting
partain fedoral burdens to the stebte, local, and private sectors gained
rceful momentum with the Laxpavers® revolt in 1878. Accentuated by
Feagan Administration policles, the trend transvends pacticular poelitical

smeg 1ikely to continue for the rest of the decade.

partiss and
The federal government will neverthelass continue o bave an impor-
want role in financing infrastructure. However, a narroving of federal

ted {e.g., focus on the interstate highway and

pxiorities should e expas
primary road systems, and phazing out of federal aid for rural, secon-
dary, and urban systems):; along with a possible reduction in certain
federal standards zush as those for bridue width geomeiry amd watex
pollution control. Greatery attention will be afforded maintenance,
yepaly, and rehabilitation of existing infrastructure, arnd there will be
raeduced fedsral matches on capital grants and aid (see, for exampls,
current propeoszals to reduce federal matches for wastewater treatment fa-
cilitias from 75% to 55%; federal disaster relief has already been re-
duced to 75% of gualified costs) {(Congressional Budget Office, 1983
Peterson and Miller, 1382).

As states and local govermments fesl the prassure of reduced federal
aid, the messags of the taxpavers' revolt becomes clear: be certain that
increases in public spending do not exceed growth in the private economy.
Thus, bow states adjust to the increased burdens they must asswnse will
depend in large measure on the recovery and growth of statse, regional,

~

msed costs of in-~

and national sconomies. In ordser to deal with inoy
frastyructure, states and local govermnents are tending to reshape their
oapltal budoets to emphasize preservabtion and rehabilitstion of their
basic, existing infrastructure; to reduce support for new infrastruacture;

to shifi the costs of new infrastructure to the private sector thzough

such devices asz dedications and exactions: and to provide the fac

a2
¥

and services and charging users for them through user charges, special

assessments, development fees, and similar arrangements {(Peterson and

Millsy, 1982},
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Faderal Subsidies and Coastal Development

x
Since the mid~1950s the policy in the madcrity of coastal states and
corganities has been to foster development and economic growth, while
proteciing public health and providing services o0 city residents. Thoss
priorities ztill prewail (U, 5. Confersnce of Mavors, 1983).

Faderal programs have Dbeen very supportive of those develomment po-
licies. YFederal subsidization on the cocastal barriers has been most evie
dent in roads, bridges, and cauzeway asoess; water storage, water Lrsat-
ment and wastewater trestment facilities: shore protection; flood in-~
surance subsidies; and disaszter assistance. In almost all instanves,
federal fonding came after indtial development of the community was
financed by private capital, by logal or state revenus bonds, or by other
nunfederal sources.

.+ . Initial development costs of access and infrastructure were

borne by private intsresits ov by loval or state governments, Fe-

deral bridge permits were granted almost as a matter of right so
long as bridges or causewayvs did not impede navigation on the

Intracecastal Waterway or otherwise interfere with interstate ox

forelgn commerce. Federal subsidization of cossztal barrier develop—

mant typically began not with initisl development but when it was
necessary Lo expand, improve, yepsir, rehabilitate, oy replace
existing access or community infrastructure to meet the neseds of

community growih {(Miller, 1981, p. 37).

In & 1380~-81 study of coastal barrier development near four National

b

Seazhores, the avthor and colleagues found that the federal expenditures
obligations amounted to an average direct subsidy of 325,370 per de~

veloped acre. Importantly, a very high pervcentage of that total was for

the expaunsion, upgrading, replacemenht, and reconsztruction of a:
other community infrastructure, not for indtizl development. The cyole
of development from which federal invelvement stammed was described in
the report:

Undsr current federal programs, federal involvement in community
development *euig to increase with populabtion and wiih esch proe-
gram that expands the capacity of individeal systems to accommodats
growth. Enlargement of a voad system to accommodate inbowmnd traific
encourages housing development, which in turp most ke accommodated
with ircreased water supply and improved wastewater management fa-

ilitvies. EBasuling development tends to exceed whatever is the
currant capacity of the community’s infrastrocture~~leading to sue~
cessive rounds of expansion, uwpgrading, replacement; and reconstroo-
tion, &nd each round of growth leaves the communiby increasingly
vulnerable to major ceastal storms--to demage or destruction of
access roads and bridges, infrastructure, and houses and businesses
{(Millex, 19R1L}.
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lood Insurance. The dury is still out on the impsct of flood in-

oy
H
fonk

surance on coastal development. The myth in many coastal cirelss, fos-
tered in part by the auvthor's 1275 studies in Rhode Tsland {(Miller, 1975)

is that floeod insurancs is a prime factor stimulating antal development.

Case studies in at lsasi tws dogen coastal communities since 1975 hav

ested for evidence of a direct cause~effect welationship bebwesn the
availability of flood insurance and zstimulation of new coastal development
With one exception the studiesz have found no reliable, measurable evi-~
dence of {lood insurance as a prime stimulant of new coastal devalopment
{Milley, 1877}

Te only instance in which flocd insurance clearly made ths differ~

ence betwsen devalopment or nondevelopment wasz in Galveston, Texas.
There the two savings and loan associations effechtively controlled f£i-
nancing of real estate on the island. Befors flood insurance wag availl-~

<

. morigagas in the West Izland

able, the associations would not take

,.

area west of the 17~foot high, 10-mile long Galveston seawall., After
flood insurance became avallable they began to finance developmeni in
the previously proservibed area, as long as it was secured by flood insur~
ance and bullt to the standards reguired by the National Flood Insurance
Prograt.

The situation in Bhode Island, where banks voluntarily withdrew

from the first morigage market in certain delineated high hazard zones

before flood insurancs was available, differed markedly from that in Gal-

2gton. Despite the banks' withdrawal, finsncing was readily available
from other sources. According te real esxtate brokers, properties were
rarely on the wmarkei more than bwo weeks before they were zocld. Moreover,
on one parti ulall“ hazardous beach, withdrawal of a state septic syshbaem

moratoriuwe was the key action permitting development., not the availability

of flood insurar
Elsewhare on the ooasts of the United States, studies revealsd that
moritgage maoney was generally available before finod insurance was, and no

reliable, measurable changes in the pattern of nevw development cccurred

after flood insurance beocame available,
Despite such evidence, the myth swrvives--sufficiently 50 that two
members of the Senate racently asked the Gensral Accounting (ffice to

examine and yveport on whether the flood insurance progran stimulated flood
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plain development. GRO's study of six coastal oommunities, interviaws
with 115 people, and other analyses, concluded that

The Floed insurange program doess nob dizscourage new caonstruction

and development from ocourring in the flood plaio of coastal and
harviger island communities, nor is the Fleood insurance program the
principal reason for that dsvelopment. While we did not statdsti-
cally determine the dagree of influence that flood inmurance has

had on development, ouy otber analyses, reviews, interviews, and ob-
servations lead ux to beliesve that flood insurancs oifers a marginal
added ingentive to development in the coastal and barrier island
commanities because it offers financial security against the risk

of loss, and vequires bettszy construction {(U.S5, GAO, 1882).

The avthor's estimates of barrier island development under thern-
current policies indicated that federal subsidies of flood insurance
would be about 6% of the total direct federal subsidiss expended i
programs were funded and policies remained unchanged (Millexr, 1981}.
Eubsidies for bridge access, roads, water supplies, water treabasnt, and
waste water treatment ware generally bigher than estimatsd floed insurance
aubsidies, and would have had a more profound and immediabe iluwpact on

development than flood insurange would. This cbservation may changs

‘1(

with regard to development in the units designated under Lha Cosstal
Barrisr Resources Acht.

Coastal Barrier Resources Act {CoBRA). The Coasital Barrier Resources

Aot of 1982 {P.L. 97-348, 96 Stat. 1653} is an important initial step in
recognizing the role that the federal government has plaved in subsidizing
and stimglating development in hazard areas on the one hand, and belng
increasingly bordened with disaster assiztance costs on the other. The
Act parz new federal expenditures or financing on certain dessignated
goastal barriers that ave undeveloped but also unprotected from develop-
rent. It prohibits federal fonding and assiztance for guch items as
construction or purchase of any structures, facility or related infra-
structurs; construction oy purchase of any road, alrport, boat landing.

or other faclility: any project 1o prevent oy stabilize eroszion of any
inlet or sheoreline; and sals of flood insurance for new or substantially
improved struchtures. BAdministered by the Department of the Interior,

18%6 cosstal baryier units with a beach length of akout 725 milas, are nre-
santly designated in the Ceastal Barrier Resources System {(U.8,. Department
of the Intericr, 1982}).

The effectivensss of that A0t has not been tegtad~-~its flood in~
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surance prohibitions, for instance, &0 not ge into effect until Ocltobwr

DR3, However, there is reascon to pelisve that the Act will only be

Jomt

narginally effective in slowing or curtailing coastal barrier development,

e

o]

soause of the exceptions to its provisions and the expected avallability

v

financing for coasztal development without flood insurance.

st concern reiates to the exceptions in

i

Exceptions to COBRE~~A
CoREA. The Act excepts from its prohibitions (and thusz will permit)
federal szpenditures or assistance for "the mainterance, replacement,
reconstrustion, oxr repaiyx, but set the expansion, of pubklicly owned or
publicly opsrated voads, structures, or facilities that are essential
links in a larger network or system®™ (§5{c3}.

3y

As noted above, federal participation in the cost of roads, bridges,

wastwater treatment facilities, shore protection devives, amd other types
of infrastructurs tends to come after privats, local, and state commii-

ments te the lnitial coastal barrier development. More then half the

cad funds expended in coastal barrier study communities wers gpent
for maintenance, replacement, reconstrustion, or repalr of infrastructure,

the very areas excepted from (oBEA's prohibitions, and may continge to
be spent (Sheaffer and Roland, Inc., 1981)

Prohibiticon of flood insurance--a zecond area of concern relates to

the dimpact that prohibition of flood insurancs in the Coastal Barvier
kesources System after Cotobsr 1, 18283 will have on future development.
Again as noted above, past studiss have indicated that in mosht ooastal
commonities development will be financed without flood insurance, =sven
in instances suech as that in Rhode Island, wheve financing institutions

had veluntarily withdrawn from the first mortgage market (Millex, 1975 and

Jed

$77).

Will banks and other lending institutions withdraw from construction
and permanent financing in Coastal Barrier Resourcss System uniis if flood
insurance is not available? Undoubtedly there will be some that will

refuse to fipance shructures in thoss areas, psrhaps based on recent storm

damage experience, psrhaps based on heightened flood hazard awarensss

resulting from the Hational Flood Insurance Program. If past experience

is any indicatoy, howsver, constructisn and permanent financing will be
generally available if theve isx a demand for them, and particulariy if

thars is competition with other institutions.
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., Wiile fedaral sub-

Disasgter assistance and fiood insurance lo

sidies of infrastructure wers tending to decline, federal disaster as-
zistance has been ingresasing {(Figure 3). Retween 1972 and 1279 thes Small
Business Adminstration (3Ra) and the Pederal Disaster Assistance admind-
stration {now 2 paryt of the Federal Bmergency Managsment Agency (FEMA}Y)
apent an average of $1.14 billion annually on disaster yelief., Much of
e SBA's physical dizaster assistance leoan program fell within the realm
insurable by flood insuvrance, while FDAA's Prasident’s Pund was expended
largely for damegss o community infrastructure. The SBEA experience wasm
of particular concern inasmuch as it had bean anticipatad that flood
ingsurance would lead to a decrease in flood dizaster expenditures. As
of the late 1370z that had not scourred.

In keaping with other astbewpts to reduos federal costs, the faderal
matohing share of disastey assistance costs was yaduced to 75%. As a

o}

minimura, it can be expected that the federal matching share will remain
at that level, or decrease sven fortheyr, shifting still more costs to
the state, locsl and private sectors.

Given the level of infrastructure subsidiss by all levsls of govern-
ment and the development those subsidies have fostered, it comas #s no
surprige that disaster assistance costs are rising. Both the guality and
the gquantity of construction on ccastal ard riverine flood plains have
inereased. Damages are inevitabls with such increased ussz, the more so

if no flood protecticn or loss mitigation messures arvre taken.

Conclugzicon

priovities and reduced Ffederal domesiic aid to state:

ted to continue so long as federal defi-

£

and local goverments can be eaxp

and defenss speoding remain high and the pational economy remains

cits

weak. As infrastructure costz are shifted from federal o shats and

losal governments, greater percentages of stabs and local opsrating and

&

h

capital budgets will be devoted to “traditional' purposes of education,

highways, and water and sewage facilities, perhaps reverting to pevoen-
tags levels last seen in the early 1960s.
At this junuture the tax and expenditure limitation systems adopted

ky many states represent a basic change in stats and loval policy toward

spending, tying increases in public spending to growth in the private




FIGURE 3

Federal Disaster Assistance 1972-19792
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sronomy. They may become long-berm fistures, Whether such limitatlon
systems are formally adopted by the ztate, evidence is stronyg thail the
tax and expendibture limitation movemeni iz influencing governments in

almost all states. One yvesult iz that all levals of govermment arve re-

shaping their priorities to favor capital investment maintenancs, vepair,

and rahabilitiation of existing infrastructure. Trends are distinotly
toward lassz emphasis on nsw development and more mmphasis on preservation
and rehakilitation of existing facilities. BEconomic demand is becoming
the standard for new development, sometimes shifting the costs of nesded
infrastruchure to the private sector, sometimes charging users for facili-~

ties and services.

With regard to new coastal development, the author bellewvss that re-

duced federal spanding may pot zignificantly reduce pew development: it
may slow it, but gob prevent 1t. Historically, federal monisz have nob

asn expended on initial coastal development as a matter of policy and of
law. Rather, new development has started with the private sector and ofte
with state or local taz-exsmpt financing. The important qQuestion for new
coastal development will be the role that state and local govermments

play in light of tax and expenditure limitations or policies.

State and local govermnmenis have a new opportuniiy to review thedr
pricrities regarding development in hazardous areas. If they, following
the laad of the Coastal Barvier Resources Act, were Lo withdraw stats and
iocal subsidies from new development, thay might have a substantial im-

past on the economic viability of many marginal new developments, szlowing,

if npot preventing, certain development. If they slect to subsidize

(Q

new developwent by direct grants, tax exempt revenue bond lssues, oy
ctherwise, one can reasonably predict a recurring pattern of development,
disaster, and redevelopmant, particularly for infrastructure and uii-
dings located in areas prone to erosion, storm scouvr, and wave action.
Existing development may be affectsd more by the reduction of fed-
aral »uL sidies than new development. The principal effect of reducing

federal subsidies will pyobably be a reduction in federal costs for ex-

pansion, replacement, and reconstruction of access and other compunity
infrastructure. Bubt because development can be expected 1o continue
despite withdrawsl of federal funds, increased disaster relief and in~

surancs costs can ke anticipabed.
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As federal shares are reduved or phased out, states and local yovern-
ments will have to reassess thelr prioritiaes Should they zupport new

development or the maintenance, ¥epalr, and rehabilitation of the

existing bazic infrastructura? Should they devote highsr percentages

of theiy operating and capital badgets to infrastructure al the expsnse
of social programs?  Given increased demands on state and local appro-
priations and Limitations on taxes and esxpenditores, one could expasot

to find a slowing of major rehabilitation projects ag well as new develop-
mant.

There is vary little evidence of any basic change in prevailing
state and local attitudes toward coastal development. Most govermments
still encourage it. The changed federal, state, and lcocal pulicles may
slow future coastal development, but they certainly will noi pravent it
or the recurring pattern of damages and destruction that acoompanies de~
velopment in bazardous areas.

We know how o encourags development in hazacdous areas. We have notb
come Lo grips with preventing lnsppropriate development befors it ooours.
dNor do we act boldly to mitigate losses once we bave encouraged develop-
mant. Reduction of federal expsnditures and tax and espenditure limi-
tation systems and policies of the various states offer an opportunity

to reaszsess ouy priorities for development in hazardous areas. t is

bt

important and appropriate that we do zo.

Refor

[
i
0

2

m

Py

Advisory Commigsion on Intergovernmental Relations
1983 Significant Peatures of Fiszcal Pederalism: 1981~-82 B
Washington, D.C.: ACIE.

Q)
‘"l
ot
;..é -
Q
=

Congressional Budget Office
1983 ¥Fublic Works Infrastructure: Policy Considerations for the
1980s., Washington, D.O.: U.S. Congress,

Furbes, Romald W.
1481 "State and local Debbt.” In B.I. Altman, ed., Financial Hand-
book, Sth Edition Mew York: John Wiley and Sons.




Barrier Islands

Miller, H¥. Crans

1975 PCoastal Flood Plain Management and the Rational Flood Insur~
ance Program: A (asse Study of Three Rbode Island Communities.’
Tnvironmerntal Comment. Washington, .0, Fhe Urban Land
Institutbe.

1977 Coastael Flood Hazards and the National Fiocod Insurance Program.
Washington, 0.0.: FPederal Insurance Administration.

1921 "IStatemsnt at the Hearings on Rarvisy Islands before the House
Committee on Marchant Marine and Fisheries on H.R. 3252.°%
Serial No. 97-37. Washington, D.C.:  $7th Congress.

1281 "The Baccler Telands:y A Gamble with Pime and Nature.” Enviyon
ment {(Novembex): 37-49

PeLerson, Georgs E. and Mary J. Millex

1982 Financing Urhan Infrastructure: Policy Options.  An Urban
Consortium Paper. Washingion, D.C.: The Urbaan Institube.

Sheafier and Roland, Ingc.

.8,

1281 Barxrier Island Development Near Four Naticonal Seashores. A
report te the Council on Envirommental Qualiily, Fedeval Bmexr-
gensy Management Agency., Department «f thse Intericr, Depariment
of Commerce, and Office of Coastal Zone Managemenit. Washington
D.C,: Sheaffer and Reland,

Conference of Mayors

1883 Capital Budgeting end Infrastructure in amerissn Cities: An
Initial Bsmessment. Washington, D.C.: U.8. Confearence of
Mayors and the National Isagus of Cities.

Department of the Interior
1982 47 Federal Register 52388 {(Novanber 18},

General Accounting Office

1982 Natlonal Flood Insuragnce: Marginal Impact on Flood Plain
Developmert~—&dminigtrative Improvements Reedsed. GRO/CED-
BZ-105. Washington, D.C.: .S, GAG.




QASTAL HAZARDS MAPPING OM BARRIER ISLANDE
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Introduction

Barrier islands are dyvnamic landforms, subject to storm surge Flooding
and sand tranzport progessas. These coasital features arve particularly
vulnevable areas for human habitation zince they extend seaward of the
mainland and are composad entively of loovse sediment,

The outlving position of barrier islands along the U.8. East and
Gulf Coaste randers them sublject to flooding by seaside overbopping as
well as baveide storm surges. Huryicanes create the greatest flooding
hazard dus to their large storm surges {(somstimes approaching 20-25% feetb
ag oocurred éu&ing Hurricane Camille in 1268}, but intense winter north~
gasters have also bean kpown to generate considerable surges {e.y., Ash
sday Storm of Mavch 5-9, 1982).

Ax a storm approaches the coast, styong onshore winds push the ccszan
water onto the shore. Large breaking waves supserimposed on the stoom
surge can guickly erode beaches, breach dune lines, and destroy buildings
and bhoman infrastructure on the barrier island. oOccasionally, a major
washover will result in the creation of a new inlet, where the overtopping
surges are confined and the izland is low and narrow. However, most inlet

are actually outlets sccording to thelr genesis.
Whan the low prassure cell {coastal storm) moves onshore ox alongshor
the winds reverse Jirvection, Dlowing strongly offshore. At this point

the large guanti of trappsd bay water {(derived from local precipihat

i

ovarwash, and flood flow through existing inlets) are pushed against the

5
W3

s

barrier bayside. These walls of water can quickly envelope the unsuspecti

victims who were lullsd inte cowplacency by the belief that storm passage

equatsd abatement of the hazard. In fact, many of the early losses of
o the Outaer Banks of Norxth Carclina were due to thiz bay ebb storm surge
{Isatherman, 1983%al).

The sbb storm surge ls particularly eifective in creating new inlets




Barrier {slands

due bto the hydranlic conditions. The supevelevatad water stockpiled in

the shalliow bays and lagoons behind the island can be guickly pushed by

tha hurricane~forece wind onto the barrvier bavside. At the same time thes
i

wore winds ave driving the ocean waters onto the shelf, oreatid

S
e
&

lLarge head differsnce between the ocean and bay waters., The hydraulic
gradient is increased wherse the izland iz narrow since the gradient iz
egqual o the head {watsr level difference) divided by the distancs belwes
the ocean and bay.

The bullt environment can have significant effacts on mtorm surge
agress by concentrating the flow. Thase conﬂtrictiqnz due to bulildings
vegult in a venturl effect, wherein the water velocity and hence the
scouring potential are greatly ingressed. Other human modifications of
the bayrier, especially the construction of finger canals, grsatly incres:
the Likehood of inlei Formatlon at these localities (Figure 1).

The second factor that makes barrvier islands zuch valnzrable places

to live involves L ¥ geomorphic structure. In essencs, barrier islands

o

are scoretiovary landforms that have formed in the last 5-10,000 vears
during rising sea levels {since the laest glacial retreat). Unfortunatély
for human occupatlion thess barriers bave continued to evolve through time
esulting in landward migrstion in response to sea level rise (FPigure ).
This transgression of the sea iz manifeszted as beach erozion when measura:
against propserty boundaries and bullding locations.
Since bharrierxr islands are compomed entirely of loose sediment--gands
gravels, and clays this coastal landform is subiect to ercsion down throuw

its entire core. Thiz fact is hard for most people to envizion zince

the populace at lavge often terra fimma to "hard" ground. While

pedrogk may be close to the surface on mainland areas, conselidatad

R

sadiments of this nature often lie thousands of feet below the present
rarrier, far too deep to he of any importance in barvier stabiliuy.

] 3

Barrier izlands viswed thrse-dimensionally are essentially sand

~

d on the shoreface and interfingering with

wedges, pinching off seawar
maysh and lagoonal deposits on thelr bayward £lank. The sandy barrvier
cores are often only tens of feet deep and rest on lagoonal clays oy pre-
xisting Pleistocens topography. These now-buried surfaces often contain
large [luvial charmels as determined from corve and auger data (Eraft et

al., 1883}, For instance the three-dimsrnsional stratigraphy of Ocean City



Finger canals orlented from the bhay toward the ocean serve ax
A4

corvidors for ebbing storm flood waker and great
the iikelihood of inlet breaching during thase condit

Marylaod, shows an undulating subsurface along the length of this

barrier. The depth to this cowmpact

ciay under the sandy barrier core
varies from ten to more than forty feei: those areas thet arve underiain
by considerable thicknesses of just looss sand are the most suzceptible

to inlet formation when compared to adiacent sites with nearer surface

contact of the more erosion-vesistant olays.

Shorslioe and Offzhore Analysis

In addition to consideration of the geomorphd

v
IAd

amework, coastal
hazards wmapping must involve an assessment of historical

AT 5 ok
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maps, charts, and records should first be assembled in order chtain

o

a general picture of Laryrier evolution, Whsereas these early coasital maps

allow for a qzzlit ative evaluation of e

rler changss, particularly
historical inlet cccurrence and migration, the first charts from which
guantitabive measurements can be obtainad were producsed by the U.8. Coast
and Geodetlic Suxvey {(now the National Geean Survay) in bthe mid-1800x%.

Geoean and bay shovelines are well-depicted on these vharts, whersas dunes

v

marshes and was }over are in many cases more rougbly sketohsed or entirely



Post Location

Stope of Past '
mmmmmm.muwmmmi_mffffigiiigﬁiwa”d Conti Sharegne of Barrier
ontinental Sheif of Mmmcndz g;smng
B DUEAN

Past Location of
Borrier island gt

Fresent Prasent Locotion
Shareling of Migrating
of Moiniand Borrier Isignd Past Seo Leve! 7
E Bay /
. H
2% et (S TE
» 0 |
{0100 16 1000 times ¥}
H o= rise in seq level "r, =z past seq iavel
O = horizontol migration of Taa“: presgnt seg level

borrier isiand

FIGUKRE 2
Barrier isliands muast retreat spon the gradually sloping coastal
Without landward

plain with ses level riss over geoleogic hime,
migration, the barrier can be drownsed (Leatherman, 19834},



crnitted.

Historical shoreline changes based on comparisons of the NOg v
sheets can be updated or complemented with wertical zerial photographs
{acguired since 1938 for most occastal arsas). However, alr photos are
ot maps, even though they are often regaxded as such by the untrainad
photogrampetrist. Shoraline movement maps hased on uvncoxrected imagery
can result in potantial eryors excseding the actual amount of chaosge
{Leatherman, 1983b}. Unfortunatsly, some goastal gsomorphologists ilgnore
these severe limitations teo alr photo-derived shoreline changs data.
Cerrections by sophisticated eguipment {stereoplottsrs! or mathematical
corractions (metric mapping) should be applisd in all cases,

PFlanners and administrators tend to believe a well~drawn map-—iths
fealing being that the lines depicting historical shorelines on the map
are exact without guestion. These data users are often totally unaware
of the fact that the ervyror bar for any ope measursment may exceed the
mapped shoreline movement {(Figure 2. In short, it ghould be ramembered
that "all maps are pob created egual’, and the hest policy is to vely
upon only accurate mapping technigues whers guantitative shorveline changes

are reguired.
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FIGURE 3

The error bar diagram illustrates the mapped position of the shoreline
{solid lines) bazxed on uncoyrected vertical zerial photograrhsz. The
potential range of ervor iz indicated for sach photographic set. In this

case, it iz possible thabt the shoreline was actuvally stable {overlap arxea
of two exvor bar limits), buot the air phots derived map errvonesuszly showed
net recession.
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While waps of historical shove position are recognized by coasntal
profeszionals as prerequisite for planning and coastsl hazards analyels
offshore éhanges have recelved scant attention. Shore position iz a
refisction of adjustments along the entire active, sand-zharing profils
so that subserial changss may amount to only 10-20% of the total adijust-
ments. The shoreline may remain in relatively the same position for an
extendaed period of time {dscades}, particulariy whare “stabilized” by
coastal enginesring structures, such as groins and jetties.

Moody (13%64) showad through historical offshore bathymétric compari -
isons of the Delaware coast that the shoreface steepened during a 33-year

time interval. This hings point of the “stable” shorveline was displaced

landward in & guantum fashion during a major stomm. Conecurrently, the
of fghore gradient was suddenly veduced. The offshore zone of Oosan City,

Maryland is apparently steepening at present {Trident Enginsering, 1979},
and futurs storms can be expected to trigger the rapid and permanent loss

of beach zand.

Wave and Surge Analvsis

Variations in shoraline change along the coast are also related to
differential wave energy. Offshore shoals and large dredge holes, where
present, can cause the waves to refrant, concenbtrabting wave energy
particulay zonss along the shore (Goldsmith et al, 1875). It is necessary
to wndeytake a wave refracticon analysis for all wave and tide conditions
important to the study area in order to evaluate the differential wave

enexgy and hence valnsvakility along the shorelins,

P4

4

Similarly, a stoym surgs analysis should be performed io order to
define flood levels. The entirety of most barrisr islands falls within

the 100-vear stoim serge level, but cleariy scome aveas are morve wilnerable
than others, depending largely upon site elevatlion and wabter flow {(velonit
chagacteristics For major urbanized ooastal areas, the U.3. drmy Jorps
of Engincers has complled the peak heighits of historical stormm events.
These data are used to conztruct a flood freguency curve: this relationshi
can be utilized to define recurrance intervals for particular size storms
{e.g. 10, 50, or 100~year events). The still water lsvel at any particuls

location on the barrvier can bz determined by subtracting the land elevatic
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From the storm surge.
The FEMA flocd insurance rate maps (FIRMI indicate the risk to flond

112

damags by various vulnerability zones {e.g., V, &, B). Buildings in the

¥ Tone are in the mest hazardous locations sincs these areas are subiect
+o wave attack and high water velocities in addition to still-wabker
fineding. Unfortunately, the FEMA maps do not take inte accosnt bay
storm surges, which result when the winds turn offshore and the ehb surge
flows across the barrier from the bhayside. Az previocusly discussed, much
damage wan result, and this iz the time when most inlets are out.

More recently, the National Weathsyr Service has developed anumerical
model of storm surgs prediction, applicabls for use along harrier iszlands
and adjacent bays (Jelesnianski and Chen, 1983). The SLOSH (zea, lake,

.

and overland surges from hurricanses) compubter program has already been
ugzd to model Galveston Bay, Texas and a number of other coastal embav-
ments along the Gulf Coast. Eventually all major coastal aress will be
modeled with this sophisticated technigue. The advantages of the ZLOSH
data are that they cepresent the most acourate predictions of stomm surge
values, are plotted on a grid basis for accurate determinations of local
variations, and are computed for various size shorms (hurricane categorie:
1 through ¥1. This type of information is crucial in designing coastal
gvacuation routes {Fuch, 1981} and should sventually be used to refine
insurance acturial rates and building contysl lines.

Frevious efforts at mapping ceoasztal hazarvds ware predicated on &
stable water level. & preponderance of climatological data and vesults
from globkal olimatic models {(Hoffman at al, 1983} stonogly suggest thatb
this will not be the case ipn the future. Indeed, tids gauge data along
the ¥.8. Bazt and Gulf Coasts indicate that sea level has been rising
during at least the past century. With the doubling of carbon dioxwide

during the next century, the esrth’s surfams will warm

et

by several degre2 s due o the greenhouse Consequently, s2a leve
will rise betwesen two and ten feebt by 2100 bazed on projections by the
3.3, Enviroomental Protection Agency {Figure 4). Such large inoreases in
che water level portend major geomorphic altarations to barrier landfomms.
A pilot study of the Galveston Island and Bay in Texas was recently
completed by Leatherman {1983¢). This analvsis showed that shoreline

&

recegsion would proceed at rvates exceeding seven times the current awmount
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for the high scenario condition. This translated to shorelinsg recession
of zmeveral thousand feet by the year 2075 for some low-lying coastal arsas
unprotectsd by coastal enginesring structures. Even where such devices
are installed, amccelerated erosion is still projected to occur, albsit
at a zomewhat reduced rale. In some cases, protective structures would
undoubtedly ke undermined and experience catastrophic fallure during
storm conditionas without futurs large-zcale engineering proiscts and
major expenditures of funds (Figure 5}.

B rise in the watey lavel would alsmo subjszet more inland areas to
£locding than had besn the case in the pazt. Alse, arsas that ars
currsntly flooded by low frequency events (300-year fleod) may be sublect
+o such catastrophic damage during even the 10-vear flood with rapld sea

ievel rise. Therefore, the hazards to storm surge flooding can be

antioipated to incraage dramatioally in the future; with barriey land-

formy taking the brunt of the punishment,

Conclusions and Recommendations

Thiz paper haz attempted to define thae type of gecloyic and gsomorph

data prereguisits for coastal hazards mapping on developsed or planned-to-
davelop barrier islands. A complete complement of data for such an
azsessment is rarely avallable for any coastal area. The problem stems
from the paucity of certain types of information {ezpecially bathvmetric
gurveys} to the actual loess of valuabille data sets., For instance, the
V.5, Brmy Corps of Engineers has a polioy of discarding old information
{apparently including historical shoreline maps and surveys) after a
peviod of time, These hard data,. which are often one-~of-a~kind, can
nevaer be replaced by hindcasted or simulated values.

Each coastal communiby should andertake an archival service for all
pertinent sclentific data. Also, the availability of 3 descriptive listil:
of these datse would facilitate information usags by all interasted
parties and insure the inclusion of such data in coastal hagaxds mapping.
Thiz task shouldbe as importark toccastal communities as thelr tax and
zoning maps. Aftsr all, the long-term human habitation of barrier island
and associated costs depends upon the gecmorphic alterations of thess

dynamic landfoyms. It certainly makes zense bo have all the pertinent
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information and an acourats analysis of those data in order to more aphly

wian for future changes.
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BARRIER ISLAND LEGISLATION IN RHODE ISLAND:
THE COAZTAL EDECURCES MANAGEMENT PROGRAM

Virginia Lee and Stephean Olsen
Coastal Resources Center

University of Bhodes Island

Fnode Island is particoulariy susceptible to coastal flooding and
damage from hurricanassz. Unlike many Atlantic coastal states, 1ts ocean
ghoreline runs st-west and lies exposed to the full foroce of a tropical
storm approaching from the south. Tt is divectly in the path of most
major hurricanes that reach New Bngland befors the storm tracks vear
east over the MNoxth atlantic, and it is uoprotected by large islands
such ag Long Isiand, Fisher's Island ox Martha's Vinevard that lile off
other stratches of mainland to the north and south.

The shore's glacial szediments are highly suscephible to erosion,
and ths Wew England hurricane zeason coincides with the abnoymally high
tides of the awumnal eguinox. Because of this, major storm surges can
1ift the zone of wave attack 10 to 1% feet and subijsct bluffs, headlands
and done fields to the dirsct attack of storm waves (Boothroyd eh al.,
1981) . In the hurvicane of 1938 the socuthern shors of Rhode Izland exn-
perienced winds and waves of the greatest speed and height recordsd
anywhere in Hew England {(Brown, 1976}. The high cliff at Watch Hill
receded some 3% feelt, and the largs dunes at Weekapauy receded 50 feet,

all within a few hours (Brown, 19767 Providence Journal, 1238 and 19543,

rhode Island's dupes have nobt recoversd from the erosion of the major
hurricanes in 1938 and 1954, and its barrier bsaches have an exceptionally
narrow and low profile, making bthem lass effective in protechting the
coaztal shoreline from severs wave damage and erosion [(Boothroyd et al.,
1981} .

Throughout Bhode Island’s recorded history, hurricane-~driven storm
surges and tidal flooding have caused encrmous destruction, killed huond-
reds of people and cost millions of dollars in property damage along the
coastline. According vo acoountzs complled by the Army Corps of Englnesrs,
71 hurricanes have siruck Fhode Island's shore since 1835 with an

7

average Freguency of one every seven vears (1340}, Thers is, howsver,
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ne regularity to theiry cccurrencse: no xajoyr hurricanes have swepl across

the state in the last 30 yeavs, whereas four occurred bebwsean 1944 and

It is &lfficult to plan for an event that occurs so sporadically
vet with wunbelievable force and devastation., After the 14938 hurricane,
many of the coastal areas were vebuilt, bub another major hurricans in

-

B the lives of 19 people, evoded

1954 again sweph the barriers clean, i
the headlands, and cauzed $90 willicn of property damage {Frovidence
Journal, 19%4). Today several of the barriers and muich of the low-lying
stal areas are again developed., There has besen a post-war burst of
suburban and commercial dsvelopment which has spread oui from the Pro-
vidence matropolitan center at the head of Narrvagansett Bay. Although
they are aware of the oocurrence of hurricanes and the destruction thay
have waused in the past, wany residents are new to tha coast and have
ever experisnced the force of a major huvrisans {(Cordon, 1980}, They
consider themselves safely removed from the destructive power of an ovean

that iz & mile away aeid salt pond and barrier bheach.

Io rezponse to the devastation of the 18854 hurricanes, saveral of
Rhode Island’s ooastal communities were among the first to doin the
Mational ¥Flood Ipnsurance Program (Miller, 1975). One town included a
high flood danger zone in its zoning ordinance Lo prohibit furthsr de-
velopment on the harriers. It is now hefors the Rhode Island Suprems
Court after having been judged uvnoconstitutional by the State Superior
Court. At present all the coastal towns participate in the Hational
Flood Insurance Program and  havs adoﬁted buiiding codes and local oedi-
nances to minimize {oture damage. Ax in many states, the National Flood
Insurance Program has tended to ancourage development in hazardous arsas
of the coastal zone, Land values in high hazard areas alonyg Rhode Island’
baryiers have not declined, but conbinue to appreciate. Houses on 30 x

F00~Eoot lots on the barrier which were unndermined by storm waves in the

biliszard of 1978 depreciated immediately after the storm but thern sold
for ag mach as $135,000 five years laler. The federal program has wade
it sasiey to build houses in bazardous areas where the local hbanks were
refusing to grant mortgages aftery the hurricanes of 1938 and 1953 (Miller,
187%). The "flood progé” regulations improved the construction standarvds

and increased the lovestment in structures bulld more recenbly in the



flood zone throughout the state.

In order to develop a state program to protect the barrisrs, the
rhnode Island Coastal Hescurces Management Council comuizsioned ths (oasta
Rezpurces Center to do a study of the problem and recommend policlies for
state regulations where none praviocusly existed {(Olsen and Grant, 1873).
In 1975 Rhode Island’s {oastal Resources Management Council adopted the
findings and regulations from the study, enabling the state o deal real-~
iztically with as many of the coastal hasard issuss as a regulatory
program can address. In spite of an unsupportive legal c¢limate the regu-~
lations were successfully designed to prevent further destruction and
ercosion due to uncontrolled use and building on the barvisr beaches.
Several important restraints were articulated including a prohibition of
further bullding on dunes, a regqulrement that new structures be alevatred
an additional siz feet in velocliy zones to allow for waves on top of
flood waters, and prohibition of additional structural shoreline protectis
on the barriers even though therse were many proposals o wse riprap and
groins to combat erosion,

The program identified thoze beaches that were undeveloped and
pilacesd them in a special protective category with strict regulations
prohibiting further development of any kind. Future constrouction could
only aocuy on barriey beaches designated as developsd and then only in
aceordance with tha construction regulationz. As & conzsgusnce of these
maeagures, only 35% of Rhode Island's 27.3 miles of ocean-front barrvier
beachss are developable, With an eve toward the futurs, the stats progra

prohibits reconstyuction on dunes of any structures damaged 50% or more

o3

vy stormeinduced Flooding oy wave oy wind damage, roagardless of the in~
zurance coverage carvied {State of Bhode Island, 1977}.

During the past yvear, the stabte program has been revised to
reflect ten vears of experience in regulating activities in Rhode
Izxland's tidal waters and along the shore. The program has been reorgan-
ized and condensed to streamline the permitting process and to make the
management policies of the Coastal Resources Management Council wore

effective. In thess new regulations, specific erosion rates, megasured

every several hundred faeot along the barrier beaches, have bsen included

and argas with ascelerated evosion vates have been mapped {(Regan, 1376).

A mdnimure construction setback of B0 feei from the shoreline has besn



established. In designated oritis erosion areas setbacks are eouivalan
o 33 times the caloulated average apnual erosicn rate and may be as much
‘as 180 feet, giving new construction a 30~yeay 1life span. Regulations
- budilding in hiygh fleod hazard areas go bevond the state building

code in reguiring such future construction practices am pllings that
penetrate 10 fazet below mean sea level, floors, roofs and walls fastened
te floox beams with metal straps or “hurvicane clips’, a roof pitch
graater than 40 degrees to reduce its tendenoy to 11ifi during high winds
and glass windows that can withstand 100 sph wind loads. In stillwater

flood zensz, bulldings must be elavated above the 100 vear flood line

and mist meet the store~proof construction codes {(Coastal Resources
Management Council, 1983).

Rhode Island's Coastal Resources Management FProgram has taken a
comprehensive view of the managewent of the coastal envirorment and has
speciflic regulations that address the protection of ercsion-pyone and
flood~prone ccastal areas from unwise development oy uncontrolled use.
Thae program has effsctively prevented development of £5% of the ccean
rarrier shoreline by designating certalo beaches az undeveloped. However,
most of the shoreline of the state surrounds Harragansett Bay and other
small estuaries and salt ponds. In thess already developed areas coastal
regulations are aimed primarily at reducing future losssas by regquiring
satbacks and sensible storm-proof construction. An attempt has been made
to face the "taking™ issue, the public health and safety issuex and the
mandate for proteciing the natural spvironment So far, the court reccerd
has baen excellent, with decisions upholding the soundness and prachicas-
wility of the progyram

Mevertheless, only the first few steps have been taken. The sound-
est regulavionz are uselessz if they go unheeded oy unenforced. The state
iz facing monetary crisis. and with severe veductions in the budgst there
are not snough people to enforcees fully the regulations or to infoym the
public of their value. The only surs way to prevent redavelopuent after
the next major hurricane is to purchase flood hazard areas that have been
developed, but thae necessary Hunds are not available. Neither is there
zufficient money for propsy maintenance of boardwalks, dune grass revege~
tation, snow fences, sducational programs, or dradying and beach novr-

ishment projects. All these things--education, enforcement and purchase
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of hazard-pronsg ccastal aress~-ares needed to make the regulatoyy program

successful. Federally subsidized land acguisition programs specifically

targeted to redooing flecd hazards would be walcoomed vholeheartediy.
Such federal efforts that assist the state and looal governments in ident

fving and purchasing damaged property would be very effective in Rhode

Island. The recent Departmeni of Interior designation of barriers which

«

will no longer be eligible for federal subsidies is a ztep in ths right

direction.
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USE OF THE COARTAL BARRIER RESBOURCES AT
TG PREVERT CORSTAL FLOCD DISASTERS

Sharon Hewsome

The National Wildlife Federatvion

Conservabionists were axcited and relieved when the (oastal Rarzier
Resources Act {CBEA} was passed by Congress last fall., We were relieved
because barrier islands legisliation had been under consideration for

four years, oy two Congrasses, and was not expected to pass in a Jongress

P

that was very conservative and not particulariy sympathetic to eaviyon=~
mental legislation. We were sxeited because ths UBRA estahlished the
first faderal land protection system since the Wild and Scenic Rivers

Act in 1968, Part of ouy excitement stemmed from the new approach o
environmental problems taken by the CBRA. Father thas resorting to the
axpensive option of buyiasg land with important nabtural rescurce values,
Congress simply out off the flow of federal deollars to the Coastal Barrierx
Resouree System-~the storm~prone barrier islands and beaches of the
Atlantic and Gulf Coast.

While the CBRS is an innovative public policy resulting from a
recognition of the hazards of barrier island development, it is not the
angver to praventing barrier island flood disasters. It iz a beginning.

For the fiwxst time, the federal government has focused attention on
spacific areas of the coast that play a wnigue role in bhazard mitigation.
The Act identified barrier izland and beaches as natural storm buffexs
whogse shifting sands daplete the energy of ocean waves bub make a poor
Foundation for construction projects. The Act went on to state that a

program of coordinated action by federal, stats, and local governments

was criticsd to the more appropriate uze and conservation of barrier
islands and beaches. Thus, it hay been left up o othars to really zolve

the problem of hazardous development on cpastal barviexs. For theix
pari, conzervationists concerned about barrier iszland development are be~
ing urged to turn thelr attention to Incal zoning boards, planting depart-
ments, city councils, banke, chambers of commerce, and state coastal zona

LA

management agancies.
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THE JUNE 1982 FLOGD IN CONRECTICUT
POST LISASTER RESPONSE

darianne Latimer

Connecticut Deparitment of Envirommsntal Protection

Prolonged, excessive, and, in some cases, reoord rainfall from

Friday night, dune 4, 1382 to funday morning, June §; resultad in flooding

which excesded the devastation caused by the 1955 hurvicanzs in southern
Connecticut. Ths major damsge occurred mainly along small streams where
48-hour rainfall exceeded 15 dnches at a few locations., During the week
pricr to the floed up to 3ix inches of rain fell over the area, rasulting
in saturated soil. Ths heaviest rainfall oocurysd in zouthern Connacticout
In south central Connecticut, many of the smaller streams had flnods of
record exoseding the 1953% hurricane floods

On Friday, June 4, ths Hational Wesathey Service issued a Flood
Foitential Statement and, by Saturday afterncon, the State Emergency

Operations Canter was staffed to provide assistance to local officials,

jut

coordinate evacuations, and provide technical assistance regarding dam
safety., Vepartment of Environmental Protection field personnsl were
digpatched to wmonitor flood control structurss and state~owned dams.

By Sunday . Federal Emergency Management Agenuy personwnel were in tlw
state and, following a tour of the hardest hit areas with FEMA personnel,
Governoy O'Neill declarsd s statewide emergensy.

On June 19, the governor requested a statewide Presidential disaster
declaration, and on June 14, the FPresident izsued iz major disaster declara
tion, The entire stabe was declared eligible for individusl assistance
programs and the four southern counties were alszo declared sligible for

¢

public assishanoe.

The Hazard Mitigatioo Team (HMT) met on June 17 to discuss initistion
of mitigation activities and begin preparation of the 1b5-day report.
The team was briefed by the state and the Maticnal ¥Wesather Ssrvice on
known areas of flood damage. Pollowing field vigits to 30 communitias
and dstalled discussions of potential mitigabtion measures, sight comm-

s

munitiez were targseted for specific measurss. Several general measures

wers slso developed. The general mitigation recommsndabtions address dam
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safety, fiood forecast and warning systems, replacament of bridges and

ounlverts, and strict enforcement of the flood mansgement

Marional Flo Insuranos Program.

Pricr to tha June flood, all but ons Connecticut community had been
participating in the NFIP. The June flood guiskly changed its opinions
about potential flood hazards and federal involvement, especially when

the Small Business Administrabion refused to give loauns to the noa-pay-

ticipating community. Connecticut now has 100% participation in the NFIP
Out of a total of 1IB2 communities, 141 are in the regular phase and 41 in

-

ths emergency phase, FEMA and state parsconnel under the State Rzszistance

Program are continuing to provids general and technical assistance to

community parmit officials, as well az conducting Community Assistance
and Program Bvaluation (CAFE) mestings in thosze sreas havdest hit by
floond damage.

The veplacement of logal bridges and culverts presented many problsams
for stste and local officials. For those destroved stream crossings
locatad on the state nighway zystem, the replacement waz fundsad by the

Federal Highway Administration with a 100-year hydraulic design standard.

comtroversy arose over the replacemsnt of local styesam crossingsz.
State, ard many lorcal officials falt that whers the opportunity to upgrade
previously hydraulically inadeguate structure aross, it should be done.
However, FEMA's public assistance program mandates in-kind replacement
uniless logal standards mandate otherwise. It was soon discovered that,
although Connectisut has sitrist standards for state bridges and culverts,
locals did not have gpacific regulaticons oy standards which mandated

wrgrading,  Several appe

i
£

1s ars still underway.

ted the development of a ztatevide

The Hazard Mitigation Team suppo
auntomated early floed warning svstem, which was under consideraiion by
the Ztate Department of Envirconmental Protection following the flood. An
avtomated flood warning system will be initated by the DEP as 3 pilot pro-
gram in five communities. Io addition,. as a mattsr of pelicy, the Come

3

missioner of DEP now reguires an astomated warning system te be installe

o

as an integral component of any flood control proiect.
Dams and dam safety received tremendous criticism as the breaching
and/or pavtial faillure of 30 dams significantly contributed to the flood

damage in many aveas. During the special sesszion of the legislature, whi
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waz called Following the flood, the DEF wasz instructed to uanderitake a
comprahensive study of its poliey, procedures, resourcss and plasning
for the safety of public and private dams. %he report reviewed the
sdeguacy of existing authorities, procedurss, staffing and funding.
rRecommendations were mads for improving Jdam safety regulations and al-
ternative mechanisms for funding the repair or removal of public and
private dams. Based on this report, the DEP has submiitted a legislative
package which should greatly lmprove Connecticut’s ability to adeguately

overses the safety of the 3,200 dams in the state.

<

The damages in the areas targeted for specific mitigation agtions
were similar in that the stroctures affected were in place pricr o the
initiation wf the WFIP and flood plain management standards at the local
level, FExceph within the town of Essex, few ztructures were totally or
evan substantially damaged.

In the intensaly developed coastal town of Miiford, ths two rivers
which flow through the community had not caused any problems. in the recen
pazt. During the June avent, these rivers inundated commercial, industel.
and residential areas, as well as the town hall. Valuable tax records
were stored in the town hall basement, which was completely flooded., The
records were salvaged and reloosted to other town buildings with iLhe
hagement now vacated. Additionally, both the Avymy Corps of Enginesrs and
Scil Conseyvation Seyvice are investigating solutions to reduce the futum
flood damage potential from both rivers.

& trailer park located iu the flood plain and flcoodway of the Quinnd;

River in Wallingford has been a problem area for state officials for over

&

25 yveavs due to repetitive flood damage. HNow, with local support, the

Corps lsg investigating a nonstrustural zalocation proiject for the park.
A past study indicated that a structural solution was nob feasible,

The oveupants of the Yantiec River flood plain in Franklin and Norwiol
have also been subject to repetitive flaod danage due to past unwise £loud
plain management. In 1974, the 308 and state DEP developed a work plan
for watershed protection, flood protection, and recreational development.
The plan called for the installation of land treatment measures, the
congtruction of two floodwater retarding structures, one multi-purpose
structure for flood pravention and recreation, and 7,000 feet of chammel

improvemant, In 1977, the upper watershed communities withdrew theilr
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suppart for the construction of flood-retarding structures in thely
commpunitiss.  Following the June event, S8 has developed a preliminary
styuctural /monstryuctural solution for the City ¢f Horwich which is
oresently under review by both state and local interests,

The town of Essex was not only located in the area which received
the greatest rainfall but also on a small tributary Lo the FPalls River,
where an earthen dam failed, cauzsing or at least contributing to the

:

failure of five additiocnal dams downstrean, The excsssive rainfall, coup

adiazent to the Falls River. Several homes were destroyed, others dis-
claced from thelr foundations, many businessesz suffered substantial damaq:
and several road crosszings were washed out., It was fortunate that no
lives were lost in this arvea, as the potential certainly sxisted. Ths
owner of the dam had a pervson monitoring the structure during the night

who potified the fire department when the dam appeared Lo bs unstable,

he gudok response by bha re department in evacuating the downsbyeam

e

rea saved many lives. The 3C8, under their

jid
t

smrgency Watershed Protectic

Program, removed the debris from the clogged river and stabilized the
river and banks. Also, FEMA has indtiated a new flood insurance study.
The rebuilding, whare it iz taking placs, is being done in strict con-~
formance with all floodmanagement standards. The 808, Corps and the state
are continuing to work with local officials and reszidents to implement
mitigation measuras.

In ¢losing, the state is plaased with the postflood progress.
Essentially every recommendation set forth by the hazard mitigation team
iz peinyg acted upon, as well as many other aveas nob identified by the
team. The Corps and SCS have provided s tremendous amouanl of assistance
in addressing our flood hazard. JTmmsdistely following the event, the
governoy reguested the Corps to inspect and report wpon the condition of

70 dams which had previcusly bheen ldentifisd by the MNational Dam Inspsc

Program asz having major deficlencies. The Corps has also initiatied 12
8

investigations of flood-prone arsas under thelr zsction 205 progyam. The
SCE, immediately following the event, initlated 13 smergency stream rastor

-~

ation proijects and followed up with 2% nceo-emsrgency proiects. The 5C8

[N
i

in investigating 12 watershads under an ongoing river baszin stody and

anticipating the initiation of several mors before the end of the fisoal
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year. Meetings are beld regularly to snsure coordination and oooperation
The state haz ipitiated repairs to 25 state-owned damsg and, in coopsratios
with looal governments, is undertaking or investigating 20 staze/local
Flood control projects. Connasticut's state and local governments ars

making significant commitments to reduce future flood hasard potential.






POST FLODD RESPONSE: A CHARCE
FOR LONG-TERM IMPROVEMENTS IW

FLOUOR PPOGRAME

Allan Williams

coymectiout Department of Environmental Protection

The emergency operations were superb, if not heroic duriasg ths June

fleed. Unfortunately, many still see flood management only az & response

+

to flood. Cur programs avs fallures 1f we vield to the practice of béing

o

£ rom

e
Yrowboat managers.” The most difficult task is preventing disast
happening. or at least reducing losses. Trondeally, it is the flood evant
itgelf that provides the opportunity to correct many long-term Floodplain
management problems.

Afrer ths June flood, we were given the opportunity to conduct a
complebe review of our flood programs. That opportunity waz the Section
4086 reguivement of P.L. 923-3BE, Beotion 406 reguires us to desoribe
methods to raduce flood hagasrds. We set about delineating flood damage
potential and examining flood hazard mitigation programs. We determined
that there ware many local roads constyructed to inadeguate standards;
there were about 40,000 buildings in ficod zones; there were 74 communitic
with over one wmillion deollars of flood insurance policiss: there were
policies statewide closs to 700 million: thers were 50 state-owned dans
needing repairs, and hundreds of private dams were in similar condition.

To address thase problems, we developed over 100 gpecific areas of
inprovement: a few of those reoommendations are listed hbwlo

. Draft legislation to requi*m a standard for municipal road,
culvert and bridge construction and reconstyuction.

Will vou «zperience a major flood evenit and discover that there ix
no incentive for municipalities to reconstruct road, culvert, and bridge
openings to the 1% standard? FEMA will not provide funds for upgrading
struoctures without a policy {or procedure) reguiving such upgrading priox
to a flood.

Prepare a statute that declarss state policy on flood managemant
and sets standards for developmant by state agencies.

.

Parhaps you will find as we did that state agencies ware not obeyiong

exacutive policies and procedures, and that move specific stats standands
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were neaded; bthare was a need for the state to finally adopt the standard:
which it promotes for munlcipalities; a stormwater management standard
was neaded;: and most of &ll, a stated policy on fleoed managament was
needad.

. Impxove the dam safely program.

wWith the faillure of 30 danms, 1t became evident that the weakest link
in our flood managewment program was our lack of attention to the dam
safety program, Not only ware we slow in  inspecting and enforcing dam

safety orders, we had neglected maintenance on many state-owned dams.

Sweaping changes are needed; including regular inspections of all 2200+
dams; $30 million to repaly state-owned facilities; 364 million for privad
dams; and a major reorganization of personnel and an increaze in shaff.
Up until now, the entire dam inzpaction, licensing, and repaly program
consisted of only 2 full-time perscons. The state legislature has in faot
avthorized $100,000 for new parsonnel and $1,000,000 for repairs.

. Draft legislation for a stats/local cost-sharing formula for
digastaer assistance o municipalities.

The state pdcked up the entire local share of the diastey assistance
in the June flood., Some feel this iz a bad precedent becauze it continues
the theory thalb hiy government will bail cut the municipalitites no mabtte:
how pocry thelr floodplain protection programs ars. Few othar states have

done what we did. In z postflood situation, make surs the governory koows

the score immediately, before he or she pyromizes more than should be
delivered.

. Pevise emergency operations plaocs for all stats agencies involved
in vesponding to floods.

We found that nearly every state agency involved last June rneeded

changes to allow mors effective dizaster vesm

bty

. Conduct a workshop for commercial and iodustrial propesty owners
on flood preparedsess.

There are significant numbers of businesses that would profit from
better flocd preparedness and floodproofing. Brouved by Marviand's earlies
efforts, we will be conducting such a workshop with the azzsistance of the

Corps of Rngineers.

. HWork with local officialzs to help towns educate their citizens
on the importance of flood insurance.

Praliminary studies indicate that lezs than half of those eligible



18%
Local Frograms:  Connectisut

for flood insurance have purchasad it

. Conduct a workshop or workshops on updabting municipal emergsncy
operations plans to include a flecod slement. '
in a review of emergaency opsrabions plans for coastal compunibiewm,
we found that all mandcipalities nesded Lo davelop or lmprove bhelr
warning, preparedness, and flood response directives and capablilities.

o
. Expedite feasiblity studiss for aboub 24 municipalities with
significant flood problems.
The state has requested the Corps of Enginesrs and the Soil Conser-
vation Service bo study or restudy many flood problexs to determine
feasibility for flood prodects. If the state had been more diligent duri:

the pazt two decades, these projectsmight not have baen necessary.

. Streamline FEMA procedures for distribution of dizaster funds
in ordey to gxpedite disaster payments.

There wars many complaints about the tiwmelinessz of payments., Perhap

not @ lot van be done about thisz prablem, but we owe it to our citizens

o attenpt to alleviate it.

. Consider purchasing flood plains as a priority for purchass of
recreational land.

. Consider purchase of filood plain farmland in purchase of
development rights.

There are several programs pow purchasing land or land rights, It
iz ow hope that, where possible, these programs will obtain flood plain
nproperties as part of thely efforis.

. Implesmsnt a pilot program for a state-wide automatesd Flood
warning systen.

. Investigate development of an automatsd flood warning svsiewn for
all state-owned damg posing & significant threat to public safety.
If we weye able to save 10% of total amnoual rassidential and commercis
damages, we would zave 34 miliion per yvear. The cost of building an
entire statewlds system would be around 31 miliion, and would be repaid
during the first three ito four hours of the first major flood,

. Inventory wrogress on these actions ons vear from the date of
the final report, asd report to the governor's oifice.

v
r.

Incorporate long texm issuss from the 408 report into the long-
rangs watery rescuroes planning program,

his provision will help implementation by lebting agenciss know
that thae governor's office is aware and concerned about the issuses. It

iz helpful to refocus attenticon on long~range problems.
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MARYLANI'S COASTAL FLOOD HAZARD MITICGATION ACTIVITIES

Barl #H. Bradley, Jr.
Local Technical Aszistanve Program Managey
Coazxtal Resources Division, Tidewatsr Administration

Maryland Department of Natural Resouross

The State of Marviand, the Town of Ccean City and Worcester County
have taken several steps to reduce flood hazarvds along Maryiand's Atlanti
coastline. Two-thirds of Maryland's approximately thirty-mile Atlantic
coast iz permansntly protected in an undeveloped state, lying either in
Asaateagus State Park or Assateasus Matlonal Seashors. The town of Ooean
City, on Ferwilok Island, comprises the remaindsr of Marviand's Atlantic
Scean shorelinge. In 1374, the state estabklished a static bullding limit
line seaward of which no construction was allowed, thus preventing
encroschment upon Ocean Clty's beaches. The town of Ovean Clty was the

First comminiiy in the regular phase of the Rational Flood Insurance

’t:‘

YO Am
However, additional steps need to bhe taken. Ocean Ciliyv has undey-
goneg maioy new development sinee the last mator ztorx hit the area in
March, 19672, While desk-top ezervises of CQoean Clty’s evacuation plan
have been undertaken periodically, no field testing of the plan has besn

trempted since its adoption ssveral years ago. The town has only one

m

building inspector to covaer ths estenzive development that oogurs sach
vear. Finger canals have been bullt aleong the bay side of the island,
making it more vulnerable to being breached. The static building limit
line does not fully recognize the affects of coastal natural processes
such as ercsionok The town's axisiing building ordinance, adopted szeveral
vears ago, dees nob incovparate all the knowledoe gained in recent years
regarding hazard-mitigating construcktion meazures in coasztal aress, Like
most coastal communities, the town of Ocsan City does not have a plan to
guide long-term reconstruction and relocation actionz following a major
storm.
To respond to these concerns, Marvviand has inltiasted a contracstusl
study to identify measures other than smergency mansgement measures to

be undertaken immediainiy prior to, during, and immedistely after a maijor
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SLOrR. hage are actions that can be taken by the state, the town of

Th
Ocean City and Worcester Counity to reduce danger to life

from a majioy hurricane or northesster. A mador emphasis of stody is vo
identify =zteps that can be taken both now, bhefore a storm ogours, and
also after the town has szuffered significant damage. The combination of
theze measures should enable the town to gulde rescovery actions so that
future flood hagards can be reduoad., In some areas i1t may be appropriate
to prohdibit reconstruction while in other areas repair and reconstruction

activities can be safely undertaken if certain procedures are followed,

In addition, the gtudy will sxamine the effectivensss of several beach

protection plans recently proposed for Ocean City and how those plans
relate to other flood loss raduction measures.

Spacific obiectives of the study and the geneval approach to identi-
fving additional hazard mitigation measures ave described by the followind
five tasks.

1. Identify areas of greatest risk, areas likely to suffer heavy
damage, avreas of portentlal breaching and poriions of the island that may
be izolated due to major storm flooding and ervsion processes;

2. Analyze four storm and beach proitection alternatives for theiv
effectiveness as beach protection and hazard mitigation measwures, thedr
costs and benefits and the implications of thelr implementation on oither
proposed hazard mitlgation measures;

oy

3. Identify approaches and criteria feor flood hazard mitigation
that have been used or conzidered in other areaz that may alzo be
applicablse to the Ooean Jity area;

4. Detsrmine what modifications may be appropriate to existing
, ordinapnces, legislation, plansz, programs and cother land use

]

4. Develop performance oriteria thab can be used by the state,
county, and city in guidinyg relocation/redevelopment decisions and actioms
after a major storm has ocourrsd,

Phis study is an exampls of cooperation bstween Marviand's coastal
zone managaent and flood hazard managenent programs since it iz funded
by FEMA's State Assiztance Program and administered by the state agency
respongible for the state’s Coastal Zone Managemant Frogram {the Coastal
Resouroes bivigion, Tidewaber Administration, Maryiand Department of

Hartural Resources) with the assistance of the state’s floodplain man

ment agency {(the Water Resources Adminisztration, Maryland Department
of Matural Eesscurces}) and the state's emergency managemsnt ageasy {(Mary-

3

land Emergency Management and Civil Defense Agencyl. $Since it can not
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Continued technical assistance is needed from FEMA for specific
measures states and ccastal communities can adopt to address
poastal hazard issues. The standard language in NFIP regulations
is p@xfarmanamwurlented and in several instances not specific
enovugh for state and local agencles to implement and enforce.
Also, such sitvations as the potential for damage from overwash

from the hayside of barrier islands during the last phases of a

tropical storm needs farther =
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NISASTER PREPAREINESS IN

DCBEAN JI9PY, MARYLAND

John N. Peabody
Chief Planner

Marvland Emergenoy Management and Civil Dafense Agency

Throughouh ¢ people have bullt thely cwn problemsz, and Dcean
City iz no exception. The ocean and the bay are the city’s greatest
econonic assets and, at the same time, the oity's greatest potential
natural hazard. FPeople have ilovested milllons of Jdollars to have an
acean view, overlooking the fact that the oeoean has a good view of thew.

Unlike many other coastal communities, Ovsan City has been fortunate.
Dver the last twenty vears, there have been few serious threats of major
storm damage. This good luck hasz a negative side, however:; many of the
people whe have buillt or bought property in the area have littls or no
experience with a life~threatening storm,

In the past concernz aboub emergency preparedness were stifled

through fear of pos=zible advarse economic impact. PRecently, however,

the business community and local government have become incveasingly
aware that a strong swmevgency preparedness program Ls a necessity. There
is a nzed to enbance public and private emergsncy planning. Some work
has already been accomplished. An emevxgency plan for Ccean City was
devaloped saveral years ago, and table~top ezercises have been held with
local officials. & storm avacuabion map has been prapared by the National
Qeean Survey, working with both the state and local officials. Much

rmore work should e done bhecsuse sven curscry obszervation shows that
present evacuation youtes ayrs valnerable lifelines.

Fasic information is lacking on evaouation time estimates for the

ut

Ocean Cilty area, especially those that considey different timesz of ths

year, day, and night, and weather conditionzs. It iz not known how many

paople would leave when advigad te do so. One of the significant asps

ts

9}

of this gquestion is that Ocean Clity is becoming increasingly popular as
g retirement area. In many emergency situations arcund tha countyy,
elderly pecple have bsen reluctant to svaguate. No ons knows how wuch

tims property ownsrs would regulre to secure thelr bhoats, homes and
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nusineszes, or even whether proparty owners have prepared Lo securs thelx

property to minimize storm damage.

Many pecple have & lot at stake in

Several actions should be taken,

Basic evacuation information should be developed as muickly

as possible to help loval officials determing appropriate timas
windows for astion, Phis information shosld be reviswed and
revised periodically.

Every resident and propexty awner in the Ocean City area
should be made aware of the preparednsss msasures that they can
take bo he raady to respond gquickly.

3 concerted effort shomidd ke made to secure the cooperation
of the public to svacuate when insitructed to do 30,

There should be anpual exercizesz to test warning and evacuation
plans.

Warndng and evacuaticon sonsiderations should be incorporated
into future devslopment of the ares, If wuation time astimates
are too great, one option that should be considered for the
Doean City area would be to lupose temporary restrictions on

wew residential development and btransient accommodations until
increased capacity could be provided to get people ovt in a
reasonable time,

S

&

jeean City, including thelr

o

It ig in everyvone's interest to be prepared for a hazard that

a
gocour sooner oY later. A combinsd public and private effort is

needed to get ready and stay ready.



BRNCOURMIING HAZARD MITICATION AT THE LOCAL LEVEL

Larry A. Larson

Wisconsin Department of Natural Resources

i

Flood hazard mitigation is the act of doing scomething today that
will reduce the lmpact of tomorrow's flood. It can involve an entire
community through massive relocation or a levee, or it may involve an
individual property owner through floodproofing or relocation. Histori~
cally , mitigation efforts were largely the responsibility of the individae

“if floods cocurrved, individuals rebuilt their own property and the

compunity might ssszist in that effort along with rebuilding roads and
sewers. In the 19305 the federal govarnment began to build large structu
proijects, sspecially dams, o protect communities from flood losses. The
federal government has spent over $1il killion on structural flood control
works between 1936 and the wmid 19603 (NSF, 1%20).

For these federal projects, albermative sclutions were ewploved by
the federal agency and those selected were usually ones that involved

the least cost to the federal government. While s flood problem was

jout

wsually raized by the locals through a letter to their congressmen, the
projects were largely visualized and solvsad by a federal agency. Public
meetings werse held to involve local government and the public but often~

times int

&

rest was mild becauss costs were borne almost antirely by the
faderal government. Such solutions offered locals a means of getiing

the problem solvad while upsetting few people's lives or pockebtbooks.
There was a widespread belief that we could control nature if we conld
just build a dam big enough, channel & stream deep enough, orx build a
levee high encugh,. Thyough the 508 and 608 we cams to realizs that we
conld not completely control nature nor would anvithing bullt by huomans
last Fforever. Dams failed, levees overtopped and those that did nobt fail
tock on an sever-increasing amount of fonds to operate and maipialn,

In the 708, we started to look more to nonstyuctural mitigation
zolotions. Some shining sxamples exist, including Rapid City, South
Dakota; Bly Thompson Canyon, Colorado; Soldiers Grove, Wisconszsin: Litilets
Colorado; and Preivie du Chien, Wisconmin., The foous for mitigating

flood losses has now returned to local governments and the private citize:
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Federal and state programs must concentrate on encouraging those efforvs.

Whnat Poles Have States Been Plaving?

3
£

"i's

There hax been a wide variation in th “forts states have directed

o]

towards flood hazard mitigation. Soms states have active wcastal zone
programs, however, mest of thoss programs ars direcgted to improvs and
enhanse coastal values and are mo*o apt to address standards for new
development rather than mitigation of losses to existing development,
Other states have floodplaln management programs that started before the
National Flood Inzurance Program and are now working to integrate with
that program, Siiil  other states had no program until the National
¥leod Insurance Program funded some inltial efforts. State programs may
or may not address mitigation efforts, Most of bhem tend to focus on
regulations ratheyr than mitvigation.

Constal states are performing the flood hazard witigation activities

shown in Table 1,

TABLE 1
State Mitigation Activities
Land Acquizition and Public Investment

Number of States

Acquisition of flood hazard areas for natural

N

arsas, open-space, parks and other uses. 4

Acguizition of existing structures in the flocdways
(Mot known if this includes ooastsl V zons)

State construction of flood control works 8
Postdisaster Assistance
Pradisaster plaming fuor reconstruction 10

Reconstruction

Bgeongtruction of public facllitiss assistance 14
Reconztruction of privatse facilities assistance ?
Contingency funds for postdisaster assistance 17

In thiz study, : statas were interviewed., It oan be seen that
nearly half are active in postdisaster assistanos to locals, supec za1=v
for planning, technical assi tan e and contingencoy funding. Diresot acquis

<

ition or public investment funding is less prevalent. (from Burby et al.
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#hat Measures Have Been Particularly Innovative and Cost-effective

A numbzr of thase programs have been particularly eifective. Wiscons
mitigation activities ocour through the floodplain management program
{mostly technical, monstary and planning assistance to locals) and a coast
rrogram (again, technical assistance to locals for regulation and plannin

In Wisconsin, twe well-known examples of flood harard mitigation haw
ovourred at the local level., Prairvie du Chien iz one of the few Corps
of Enginesrs nonstructural soguisition ralocation projects in the nation.
The Corps worked with the local community Lo relocate over 150 homes from
a filoodway island in the Mississippil River. The project cost about $4
million with HUD Commundity Development Blook Srants {(CDRG) providing
wost of the losal share. This project relocated primarily residential
structuras. ITmplementation has b=en well recsived locally, perhaps
hecause the Corps conibractaed with the city to deal with landownevs on
acquisition and relocation. The floodway will be clearsd and a rause
gplan has been developed by the city, focusing on open-space use,

The Village of Soldiers Grove relocated its entire business district
out of the Floodway and floodproofed residential structurss in the flood
fringe. The village decided against a Corps of Enginsers levee and

developed itz own relocaticon plan. It was searching uonsuccessfully for

;.u

cost~sharing for the plan when it was hit by g madjor flood in 18782,

.

Since many struchures were substantially damaged and could nobt be rebuilt
under the floodplain zoning ordinange, alternative actions for relooation
were necessary. Ths village packaged varicus sources of funding to pay
for about 50% of the project cosi, The other 50% was paid by property
owpners or the community through such techniques as tax inceremental financ
The floodway will be completely clearsd for recreational use.

In the City of Richland Center, the Soil Conssyvation Service has
worked closely with tha state and the city to develop local multi-purpose
alternatives Lo reduce flood losses to existing structures. This involve:
over 150 structures, mostly residential, with some commarceial and industy
along the Pine RBiver. That project has gone thyough the planning phases

and ths Soil Conssxvation Serwvice is now attempting to work out policy
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implications to determine if & preapproved PL~566 strustural project can
be zisply convarted to a nonstructural project and the funds used o
implement thecity's plan. A key to the suoeess of this project so far

has been the enphasis on lecal planning and input through neighbwehood

commitiess with the city clearly in chargs of developing alternativas
which meet various local gosals.

In an effort to encouragse more local communitites Lo plan and  im-

plemsnt Flood hazard mitigation, the state is holding a serxies of itwo~day

workshops for key local officlals and members of the public te acguaint
them with the ideas of hazard wmitigation, share other community successes
with them and help them determine ways to get thelr community to realize

that action wust be inltiated at the local level. Upon the reguest of ihe

"y
)

then a

community the state wil ist them in planning., technical analysi

(IJ

and lLiasdson with federal agencies on technigques and funding for imple-

mantation.

= ‘I\
““h
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To What Extent Has Federal Government Encouraged Such Ef

The strong point of fedeval involvement has been the funding of the
many innovative local projects which have relisd on that cost sharing
for implementaticon. The funding dollars have usually been most effective
if used for tachnical analysis or implementation The majoer dsincentives t
nonstructural flood hasard mitigation have bheen the poliioy and planning
aspects of federal programs. Benefit/cost ratios ars partioularly dds~

couraging. Ho one ¢an agres on & method that treats structural and pon~

structural alternatives sguitably and there is agreement within
the administration or Congress ahout how to straighten oub this matter.
The planning process usually resulis in some structural projsct beins
recommended becavse it has the highest bensflifoost ratio. Furthermmors,
the comauniiy parceives the structural solution as lessz disturbing and
requiring less local disruption or funding. BAs a result, the cowminity
besomes disinterested in pursuing other optious because thosze are mors

Y

apt to be directed at shanyging peopls rather than changing water. At the

-

same time, almost no structural projects have besn funded by Congrass

sinve the early 70s. As a result, communities sit for years hoping tha

federal government will soclve thely problem. The federal government gels
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no dollars and locals do not explore altsrnatives to wset thelr seeds i

they require a largsr lecal share of fupding.

How Could Fedsral Programs Help Stabes Implement Looal Mitlgabion?

. Development of improved mapping technigues. Improved map oriteria
and cogt~sffective techniques for generating map data and preparing
maps need to be developed. These technigues need to take into

acoount unigus hazard areas such as dunes, and coastal erosion.
They need to have sufficlent information so that communitiss can
also uge these maps for flood hazard mitigation planning,
Mapping must be completed for all communities so they participats
in the reg alar rhase of the HPIPF.

. PBuilding state capability. The federal government, Jongress and
cagencies must agras on continuved funding sif

‘ortm that will 'g)mwzi.sia
sufficient personnel within states to build strong state program
and to assist local sommuaitiszs o implementing thelr programs

for floodplain regulation and flood haszard mithafxon, T

states must take an active lead in providing technical assistanss
ta local ﬂnmmuﬂifi &5, monitoring and enforcement of logal
communities’ programs, training and pﬁucatiOﬁ, permit processing,
and administration of acguisition activities

. The training and sducation programs of faﬁ@val ag@n“iea shouald
smphasize mitigation tools and techniques, rystemn must be
orisnted to train key local officials tbraugh bLaL& agenciaes.

. Development and implementation of a data base. The federal
agencies, under the umbrella of the Unifisd National Floodplain
Managemant Program, should agree on a method to develop an adeguate
data base that incliundes technical and mapping information, floond
damage information, insurance data and other data that are made
available to states and local communities to help determine the
affectivaness of programs and shape fubture poelioy.

. The federal agenciss, Congress and the administration must ravise
cost-sharing peolicies so that they will provide propsr incentives
for nenstructural bazard mitiqatihr at the state and loval level,

iithout adeguate and egquitable policies for such proqramz as flood
warning, acquisition, and lelD»atan, commanities will not act
as thay should.

Congress, the administration and the agencies must agres to develop
& packagad approash to funding flood hazard mltlgatxon for projecis
that sccomplish molti-purpose goals at the local level--reducing
flood damages, developinyg the sconomis base of the community,
preseyving enarxgy, enchancing and preserxving sosil oonservation,
sto.  Thare must be an identifiable nonstructural program for
compronitiss and states just as there now is a structural progran
for dams  and levees.

. It is important that incentives that will encourage mors scrive
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state and loeal involvemeni in flood hazard mitigation bhe est
lished. Incentives should alzo be alwed at individual property
owners. Incentives ¢an be developsd through the insurancs rats
structure; cost sharing, disaster rellef and other technigues.
The more a private citizen or logal community doesz to help theme
to reduce damages to existing styuchurses the more faderal
it gaves and the mors the federal government should thus

be able to provide cost sharing or reduced insurance rates or
additimnal disaster help to that community.

. It is important that a national goal be established which will
waelp in evaluation of logal flood hazard mitigation projects.
That goal should relate to limiting the numbear of structures at
visk in the 1% flood or to holding the average arnuwal damages in
thm nation Lo a given amount. Such a goal would provide a vard-

tick by whioch to measurs flood hazard mitigation projects and
would provide long-terw direction for all levels of government.

Fredigaster planning is essential for all communities in ths
naticn, Program prioriiies and incentives must address the need
For such planning not only for flood damage raduction measures
but o achieve the goals of their emergency managemsnt systems,
The emergsncy manadgement aspects of the FEMA program and local
copmunity programs shouli reguire an element of pradisaster

planning for hoth shoert and long~term.
. ordination of muliti-hazard mitigation efforts, Mitigation
Lt ons at the local level are usually the zame whether dealing
with floods, dams or sarbhguakes. Yet federal and state prograns

arg dellivered to locals azx separate programs. Federal programs
must be packaged and delivered o stabes so they integrate common
elements. In turn, states can further integrate cother state
programs when bhey assist locals.
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STATE/LCCAL COOPERATION IN MARVLAND

Marguerite Whilden

Marvliand Department of Natural Resourcss

In the past, a najoer concern of the states was that they were not
being adegquately involved in the development of national flood hazard
management pollicies. Now, of course, thers is grestey interaction bhetween
the states and federal agencies akout floed bazard managesment lssues and
we enijoy a coopmrative relationship.

How local governments are sxpressing similar concernz about state
flond hazard management programs., State and fedsral govermments call
upon locval officials to manage their flood problems: however, local
compunities are not provided the proper planning tools for integrating

od hazerd management into existing local planning and zoning programs
and local land uwse permitting proceszes.

The Maryland program provides an szample of bow flood hazard wmanage-
ment may be achieved at the lecal level and implemented in a cowmprehensive
stata~wide mannex. The Marvland Flood Hazard Managewent Act of 1878% set
forth a strategy to reduce flood hazgards by addressing the flood problem
o & natural watevzhed basis and mandating local invelvemenit and iwmplement-
ation. Inspirad and encouraged by an ayggressive local program, the goeal
of the Maryland initiative is to incorporate flood hazard management
inte existing local plans, programs, and procedures and provide
the technical and financial assistance necessary to achleve this goal.
Flood hazard management is not usually a malder logal concern. Loval
officials must contend with more pressing social and economic izmsues.

The state bellieves that, with proper assisztanse from the state, looal
govarnments can and will assume theiy rightful respongibility in mamging
flood hazards alony with their other local manasgement duties.

Bazically, the Marvliand Flood Hazard Management Act regulres flood
hazard management on a watershed basils and the state Water Resources
Administration (WKA} to conduct compreshensive watershed studies. In turn,
local jurisdictions are required to prepare fleood hasard management plans
for the watershed, which must be approved by WRA and othar state agencisz.

A priovity study list has been established by ithe local govermments and WRa;
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state funds have been appropriated through a bond izszue Lo conduct the
watershed studies and provide 50% of the cost for flood mitigation pro-
Yects, preferably acgulsition of floodprone homes; and technical and
coordinating assistance is awvallashis to local govermments to develop and

w2

implement the floocd management plan. Where the watershed involves more

than one jurlsdiction the local governments are required to produce

ati

<3

Qe

o

S.J

le plans. A majoy benefit of thisz is that 1t provides an incentive
for local commudiies to cooperaste with each other.

The watershed stody will be the technical basis from which the flood
management. plan can be developed and will svaluate such information as
the flood history and previously conducted fleodplain studies; waster
plans and subdivision plans; existing and proposed utilities; capital
improvement projects; park acguisition and road comstroastion: property
damasge , unrecoverabls losses of wages and business, traffic delays; cost

of emergency operations and cleanup; and areas of significant historical,
snvironmental amd archeological walue. The watershed study produces a
map of the watershalat a scale uzeful to the local governments, and
which describes existing and planned development, 100-yvear floodplains,
flood damage sites, location of flood mitigation measurss, and othey
whtural and gsologic features of the watarshed. Where necessary, the
watershed astudy will provide hyvdrologic and hydraulic information to
copplemant existing flood data or studies. Perhaps the most benefical
product of the watershed study i3 a determinabtion and evaluation of
alternatives for flood hasard mitigation, including both structural and
nonsbructural measures. All alternative metheds shall, by law, ephance

or, at a minimen, maintain, environmental guality, and clearly defins

any negative Impact. All evaluations must show the total cost of the
mitigation measure and the number of residential, commercial and industrial
properiies protected for both existing and plannsd development. OF course

nonastructural Flood mitigation alternatives will be favered, such as

floodpronfing and acguisition. However, low-malntenance structural measurses

may be considered and nscessary. In a
starte and federal programs and activities and suggest wavs of expanding or

indtiating these programs to reduce flood hazards and achisve mualti-~

purpose objactives.

ddition, the watershed study evaluvates
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 Throughout the study process mesbers of the looal government, an-

vironmental groups, the commerciasl and industrial community, and the con-

o=

cerned public will be involved to insure propey conszideration of al

oS =

roelevant issuss. B bask force is established to assist with the study

o

as well as the development and implementation of the flood management
plan.

The state belisves that this approach to flood hazard management

necessary planning tecls and will he totally involved in the waterszhed

study process. Purthermors, the flood management plans developsd by the
1

loecal governments will incorporats flood hazard managsment lnko existing
looczl plans and programs and will reflect the social, snvivonmental,

sconomic, and political concerns of the area,

Marviand is presently undertaking a study of the Cogan~Back Hay
watershed. The existence of Cosan City as & major recreational resourcs
has increased development pressure on the back-bay zide of the wabershed.
The Ocean-RBack Bay watershad study will enable the ity and the county
o work together in developing a flood management plan for the entire
watershaed and to consider such problems as svacuation frow the oity into
the county, barrier island breach from the bay side, and inland non-tidal
flocding contributing to the fleoding of tha back bays and possibly
destroving valuable marshlands.

When the cost of flowd disasters, which in the past decade has been
$300 million, iz compared with flood hnarard management; the Maryland
program is cogsht-effective, bubt it is not cheap. Maryland probably spends

re per capita on flood hazard management then any other state in the
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courttry. The state has appropriated $12.5 million for watsrshed studies

and 50% wapital project cost sharing alone. That figure does not include
the operating budget for issuing floodplain encroachment permits, sediment
and srosion contrel, stormwater management, and wetland protestion.
However, beoause Maryiand has invested heavily in flood hazard management,
the state iz less of a liakdlity to the fedewal government., That should
be incentive for the federxal government to continue to encourage state
programs which reduce flood hazards and prevent future flood hazards

through proper local planning.
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Continusd flood studiss and restudies are essential te the ztate
program. I the state had to pilok up the cost of studdes there would be
mach less to spend on acguisition of floocd-prone homes and conducting
watershed studies. Developers, realtors, and insurance agents could

contyibute greatly to our flood hazard managsment effort by providing

&

®

accurate information to the public. TEMA can help in this rzgard by

providing more training and sducation and certification of insurance

b—l

agents, During the last session the Maryland legislature considered a
bill which would reguire more professional responsikility and accuracy
of insurance agenhs writing flood insurance policies.

Through cowpprshensive flood hazard management at the local level
HMarviand iz bullding a federal-state~locsl taam that cspitaliszes on the
programs and benefits offered hy each governmental sntity. Participstion
in the National Flood Insurance Program is a reguirvement for receliving
state funds for flood management. Communities mast alse be in good
standing with other resource protection requirements. The avallability
of flocd inmurance, federal disaster relief, and state capital imgprovement
fupds hag beesn g majoy incentive For Marvland communities to practics
flood hasard management.

The federal government could improve the involvement of local com~

munities by greatar training and education efforts geared toward local
situationg., Feglonal workzhops and in aee& use of the Community Assis-

tance and Program Bvalustion =ffort would be a tremendous help to looal
and state programs. The FEMA State Assistance Program iz a valuable
asset to state programs and could eventually be expanded inte a Local
Assiztance Progam to encourage local initiatives and sound finod hazard

mwanagemant.



COMMURTTY FLOOD HAZARD MANAGEMENT FOR THE
COASTAL EBARRIERS OF

APALAMIHICOLA BAY, FTLOBRIDA

Scott T. Melreary

California Coastal Consarvanoy

John R, Clark
Mational FPark Bervice
Department of the Interior

In 1980 and 1981, the auithors assisted Franklin County, Florida
{population 7,000} in the analytical and land-use regulatory aspests of
3 community flood hazard management program. The Pranklin County effort
was onge 1o a serisg of coastal resource management demonstration projects
begun in the late 1960s by the lonservation Foundation. The work was
supported by Franklin County, faderal and private foundation sources,

The rasult was an integrated, federal-state~local program spear-
headad by the county to conserve coastal resources and pravent life and
property damage from coastal storms and hurricanas. The center of
poological concern was the fishery resource of Apalashicoela Bay. The
center of coastal flood hazard concern was Franklin County's chain of
ooastal bargiers, particularly St. Ceorge Island, a 23~mile long barrier
island of the Florida Panhandle {(Figure 1). The flood hasard slements

were ascomplished mainly by a local ordinance based on the land-use

stipulations of the Federal Insurancs Administration (FIA) of the Federzl

Emergency Management Agency (FEMA). Specifically, Franklin County imposed
the following contyols on development in high hazard zones (V zonss},

. no alteration of any kind to active (unvegetated) sand dunes

. no £111 to be used for shyuctural support,

., &ll houses to be supported on pilin of colimms and anchored
3¢ as to withstand the full 10adina frob storm waves {verified
by styuctural engineering certification},

. lower floors of houses to be elevated above maximum 100-vear
storm height, plus wave yun—~up (11 - 14 faszt above mean sea
leval).,
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FIGURE 1

The Apalachicola Ares of the Florida Fanhandle

anklin County had already qualified for the “emergency phase® of
the program o cbhtain assistance after Hurricane Agnes struck in 1972,
Emergency program features included a mandatory four~foot elevation for
oastal structures, and & medest level of hurricans Brotsction. The new
hazard zone program was adopted while Franklin County was still in ths
emergancy program, because the community wanted to act faszt, but in a
way that would address federal remurements for entrance inte thae “regular

b

program. . The action was alzo coordinatsd with Plorida's mandatoxy
"eoastal construction setback;” a statewids regulation administered by
the Department of Envirenmenital Begulation which imposes a seaward limit
on structures bullt on the shore. Tt alsoe reinforesd sevaral state and

federal level programs aimed abt resource conasrvation.

Baryier Island Dynamics and Plood Hazards in Pranklin County

Franklin Couniy's coastal barriers {islands and spits} have ey~
perienced estensive rhanges in morphology as a result of storm-driven
waves and currents. These reflect the force of ten major hurricanss which

have struck in recent history {(Conssrvaition Poundation, 1920}, ingluding
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Hve direch hits on Franklin County (Figure 2}.
Our revisw of historic maps {U.5. agt Surveyv and 1.8, Coast and
Geodetic Survey) dating back 130 vears shows that genlogical instability

&

is the most consistent characteristic of anklin County‘'s baryrier iszland

w

especially evident in changes in number and location of

fuis

svatem. This

inlets through the izland chain. The hurrivane of Outober 9, 1852 openad
two new inlsts on St. Gesorgs and Dog Isiands. By LEGO, the inlet on Dog

Y

Iziand had closed:; &t. Seorge Island was stilll breached in two plans

m

v

aApprozimately fifiy vears later, ithe northersmost inlet on 8t. George
Teland had clozad. During the next thirty vesrs, the remaining inlet wn
St. Georgs Island closed, rauniting the island. This iszland remained

whole until the sarly 1968°'s when an artifical channel, S3ikes ut, was

dredged.

o

Mapping of areas subject to storm surgs and wave run-up {(V ¥ones
as part of the National Flood Insurance Prograw confivssthat coasztal

hazards must be one of the most important considerstions in guiding

wreline development.. The pattern of development in FPranklin County is
almost exclusively concentvated along the shoreline of the mainland and
&t. George Izland. Although ocuryent levels of expansion avre light Lo
moderate, some 76 shoreline subdivisions have been plotted and sold,
The Flood Insurance Rate Maps preparad for Pranklin County show that
approximately 75 linear miles of shoreline fall within the designated
castal bigh hazard zones, and would expsrience the combined effects of
storm surge and wave run-up. Fleod helghts ceumed hy siorm swrge alone
in a 100-year svent cao range from 9 to 14 feet. Amonyg Franklin Countv's
7 shoreline subdivisionsz, 47 are at least partly in the high hazerd zons,
and 11 are entively within the high bhazard zoge {Tonservation Foundsation,
18803,

dramatic effects of hurricane~force storwe is the

iands. These areas are subizcot o washout of sand
duns flooding and wave actlion, and during severe storms, complaete
breaching of the island. In ithe context of the NPIP, overwash avreas can

b

&

idantified by existence of V Zones extending across the width of an

island or heach., Thres distincet overwash areas were identified in Franklin

of

$ust

County: Alligator Point to Peninsular Point on the mainland, Unit

Zt. Geovge Island, and the vicinity of Sunset Beach on 3t., George Tsland
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{ronservation Poundation, 1980} . Pigure 3 illustvates primary and
sacondary overwash arsas in the vicinity of the bridge linking 3t. Georgs

Izland to Rastpoint. In this area, nearly ons hundred lots of reoord ave

1)

sobiect to overwash. The primary overwash szone is the mindmum probable
overwash area, interpreted from the flood insurance maps. e secondary
everwash avres includss a portion of the V Zone along the shoreline that

is likely to be zmubldect to storm surge and waves moving acyoess bhe width

s

of the island.

Maijor Blements of ths Shoreline Strateqy

The Conseyvation Foundation's ghorveline Strategy emphasized four

5

ralated factors in flood hazard management {(Clark, st al, 1880 :

. guidance of site planning and styuctural integrity fox
development in the high hazard zonag (V Zones),

-

. restoration of sand dunes degraded throogh a combination
of insensitive site preparation, random aocess to the beach,
and damage inflicted by Hurricane Agnes in 1972,

. guidance for tha total amount and xate of new development,
linksd to hurricane evacuvation needs, and

. guldance of site planning and structural integrity for
development of spscial flood hazard zones (R Zones, storm
water rise without welooity).

In addition, the Conzervation Foundation proposed several land usse
policiss direcied at protecting the ecological integrity of Apalachicola
Bay. This invluded the designation of a “critical shoreline zone®™ avound
the bay on both the mainland and the barrier isziands, whers installation
of new septic tanks and removal of shoreline vegetation was sevemly
limited, The yesult was that the whole shoraline of Franklin County wasz

controlled for various purpsses (Clark, et al, 19801,

High Hazard Yone Grdinance

Toe initial and major success of the hazard management prouram was
the adoption of an ordinance in June 1980 after extsnsive workshops,
heavings, discussions with planning commissionsr and county commisslioners
{Ordinance Nao, 80-5, 1880} . The prsamble of the ordinance presents the

rationale for the new regulation:
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“Frankiin County's sand dunes function as natucal
barriers and sand-sgharing systems that mitigate the
effects of coastal flooding, hurvicanes, and high waves
caused by sevare storms.

-
H

. "there iz an lmmediate need to protect humar life and
sroparty from the dangers severe flooding, particularly

i OF
in flood snd overwash areas.

. YProtection of flood hazarﬁ areas will help to avert the
dangars to human life and propsrty caused by periodic

inundationz, which dang@ro inciude health and safety hazards,
disvuption of commerce and governmantal services, disvuption
gseafood industyy, and loss of human 1ife and propsriv.

oof

. PIn order to fully pariicipate in the National wad
Insurance Program, the flood-related dangers of the use

of £ili, and man-made altervation of sand dunes and high

hazard areas must be adeguately provided for in ordinanves

of the County.

. "Btudies conducted by the National Weather Service (NS~
Hydyro~20) have determined that during the 100-year flood,
Led

open~coastal flooding in Franklin Scunty can be axpech
to reach 12 fest abovs mean me

. "The prasent regulations and ordinances of Franklin Counly
do not adeqguately address the flood-related dangmrs of the
use of £111, and the man-made alterations of sand dunes and
high hazards zones.”™

% by

The ordinance defines two areas as demanding special atienitlon in

1

gite preparation and construction: Thigh hazard zones” and Tactive

funes” High hazard zones refer to arvsas that may bhe inmundated by watey

from tidal floods, borricapes, or gevers storms of substantial veloeliy.
Active sand duses are defined as dunez not stablised by trees or other
woody vagetation, For hoth areas, the raqguirements for high hazard zones
must ba met.

Elevation reguirements were keved to the water slevations from the
combinad effects of storm surge and wave fun-up, as delermined by the
Flood Inzurance Rate Maps (FIRMs). Whers the combined storm surge and

wave heights exceed 10 feet, the lowest floor of any dwelling must be

at least 11 feet above sea level. Where the combined
feet, the lowezt flooy must be at lsast 13 feet above mean sea level,
All structures in the bigh hazard zone must be securely anchored on

pilings oy coluwans that are capable of withstanding the combined loading

from the velocity of tidal flooding, hurricanes and severe storms, according

to existing engineering standavds,
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The ordinance prohibits the alteration of any active sand dune by

IR

~

excavation, leveling, filling surfacing, or ather memstyuctkion that woulc
impair the ability of the sand dune to provide sterm protection, Twe
administrative requiremants arvs imposed by the ordinance: 1) applications
for development in the high bazard ares must be reviewsd by the Planning
Board or a subcommittes, and the Board is vto racommend whether or not

a building permit shall be isswed; and 2) no site preparation can be

wvodertaken without a building permit.

To implement the ordinance, the Planninyg Board appoiplted a three-~

zals for development in the high hazard
zone, and Conservaibion Poundation planners preapaved a simple perumit
application. The procedure asked landownsrs to spell out the logation

of sand dunes relative te the location of proposed bulldings, list site

planning and structural features to be lacorporated in bullding design,

and provide a photograph of the site. Formal englnesxing certi
was reguired to coniirm that the structures could withztand the stresses
of & 100-vear storm, Applications were conzidered at monthly mestings of
the "high hazard subcommittes’, and the group's recommendations were
presented to the full Planning Board. Refore a bullding permit could

ke issued for any site alteration, the Planning Poard had to render a

¥

favorable decision.

Restoration of Dune Systems

The Conservation Foundation, in preparing its final recommendations
for implementing ordinances, felt that additional impstus was naeded to
provide mazximum protection afforded by dunes. Many individual dunes and
dunefields in the county had been altersd by past copstruction and other
activities, reducing natural storm and srosion protection functions and

leaving the shoreline with inadeguate natural defenses.

Eate of New Development Tinked to Hurricane Bvacuatiom

Given its flat topography and concentration of development in shors-

line aveas, Franklin {ounty i3 excesdingly valnerable to the sonsequences

v

of & hurricane or majoy siorm.  Consarvatiou Foundation planners believe
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that & ocherent program of hazard management musit link the axpansion
allowed under prevailing zoning with hurricane evacuation considerations.
An analysis was complasted which divided Franklin County into six
hurricans evacuation zones, and evacuztion time was computed for both
current levels of buildout under prevalling zoning. A key benchmark in
this computation 1% that the National Hurricans Bvacuation Center cammot
issue an evacuation oyrder mors than 12 hours khefore the storm reaches

lareifall. Fhe total evacuation time is equal to the sgm of the Llowing:

time for preparation to escape, the time needed to drive to

the time in advance of hurvicane landfzll that the egcape route floods.
The causeway connecting St. Georygse Island to the mainland iz only four

feet above mea lavasl in places and advance sea level rize can flood it

houwrs ahead of landfall. The analvais showed that under full development,

stern portions of the counby oould bs safely evacuated in about 10
howurs, but for St George Island,; 20 hours of advance nobtice would b
needad {Clark, et al, 1%80). Recognizing that some additional growih
had to be accommodated, planshners reoommended a celling on growth that
would make possible 8 maximum 16~hour evacuation time. This celling,
which would have allowed aboat 1,100 new units on §t., Seorge Iszland, was
tied to the recommendation that new growith be phased at the rate of 120
untits per year. (The county was still considering the feasibility of this
approach at last repord.)

Apalachiceola Bay is highly productive of natural resources {Livingston

and Loucks, 1979). It iz noteworthy that siructural safeguards and
protection of dune zystems wsre enacted along with a conservation program

designed to protect aguatic resoarces of Apalachicols Bay., The latter

waz accomplished by restvicting zhoreline dev

Y woprenk adjacent to critical
estuarine resources such as ovster barvs, scallop beds, and marine grass
beds, The conmgrvation program was reinforced by the designation of the
bay as an estuavine sanctuary {(FPigure 4y, It is doubtful that the high
hazard controels would have been enacted without the conservation measures

They reinforeed each other as parts of a total coastal managenent program.

Transferring the Franklin County Ruperiance

>
“
57
i

The zucces

of the Franklio County program
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of land~use regulation in north Plovida. This is an arsa where regulations

imposed by tha state have generally hesn viswsd as overbearing and burden-~

somz, and where local govermments are largely permizsive in land use.

Theye are zaveral reasons why Franklin County tock an affirmative
stance. Flrst, the econumy of the vegion ix bound fto the well-being of
spalachicela Bay aguatic vesourees, so there is s heightened avarensss
of the risks to fisheries posed by uncontrolled development.

Second, the area has been the willing subiject of several special area
desiynations: Aguatic Preserve in 1970, a state "eritical area® in 1974,
the site of extensive purchases of Tenvironmentally endangered lands”
in the late 13708, the site of a "development of regional impact’ in
1375, and the deszigoation of the Apalachicola National Hetuarine Sanctuary
in 1980, These brought Franklin County to the “top of the list" of a
variety of state and state~federal programs.

Third, the lmportance of the Apalachicola Reglon provekes an unusuaal
degyree of cooperation and participation by local, state, and federal
govarrments. FEMA reglonal officials, alony with state planners from the

Coxpnunity Planming and Development Agenoy worked closely with the Con-

garvation Foundatlon in waking Franklin County sligible for the

gulay
Praogram of the NFIP. Fox example, FEMA staff were instrumental in making
interim FIRM mapsz avallable from the consulting enginesrs {(Gee and Jensen,
Ine.} in orxder that crdinances could be adopted lmamediabtely. The technical
foundation of the fliood maps was carefully explained by hesch provsss
apeclalists, and state and fzderal hazard managsrs 1o all interested
parties in a workshop. ﬁix photos of recent burricans devastation on
Dauvphin Island were presented an with the local political

3¢
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implications.
Pouxrth, tha leaders of Franklin County were in a mod o act to
corvect the risks of poor flood planning., Oomnissioners and plarmming

board members had hesn sbraggling for wavs Lo manage development on the

jote

barviery islands. The high hazard ordinance provided the ideal vehicle:
it zimultaneously offered the carrot of higher Insurance coverage, and the
stick of restrictlons oo dune alteration and filling of low areas of the
barrier island.

Fifth, the proposed language was developed by beginning with federal

guidelioes, then adopting the language to address the concerns expressed
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by the County Commissioners, Planning Board and the cousnity's attorney.

Sixth, the Conservation Foundation provided the county with a simpl

[

o

procedure for ordinance implsmentation, matched to the capabilitiss of

¥

I'sd

he Planning Boeard, county staff, and permit applicants. This was

especially mritical because the county had neither a permit process
of any kind nor a planner before the shoreline planning program got
urdderway. & county planner pozition was eventually filled, first by the

state of Plerida, and later by the County Commissioners themsslves.

Applicants wers able to deal with staff and Planning Poard members on
a one-to-one baslis, so site plan details could be worked out reasonably.
This mtrategy waz in keeping with the style and philozophy of decision-
making in Franklin County.

Thras yvears after the shoreline planming program began, it appsars
to be working well in Franklin County. Communities wishing to build on

the Apalachicola exparience would benefit from the following %trafeg1w~~

. Emphasize the scological benefits of sound hazard managament
through sand dune protection.

. BEmphasize the clear econcomic benefits to comgnunities eligible
for the regular flood insurance progran.

. FPoster styong communicabtion hetween technical experts and
iocal electsd officials responszible for ovdinance adoption.

. Invelve state and federal officials as technical advisors
and advocates of good harzard management,

. Foster strong commusisation between local decizionmakers,
technical experts, and agency personnel.

. besign methods for impKGWWﬂtatiﬁn matched to looal
capabilities and styles of decizionmaking.

e the preblems encountersd by similar communities

ot adeguate hazard management.

£
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COASTAL HIGHE HAZARD AREA STUDIER

Clark Gilman

New Jersey Division of Water Resources

New Jeysey has not to date undertaken independent studies to identify
woastal high hazard areas, but instead is working with the Federal
Emergency Management Agency {(FEMA) and its engineering conzultants to
task is complicated by the fact that the adopted simplified wmethod pro-~
pozed by the National Academy of Scilences (A%} for computing wave heighis
fails to properly consider wave runup, over-iopping and bransmission

osion that cocurs at an

b

particularly over artificizsl barriers, or beach
accelerated rate during coastal storms and as a vesult vields the minimuam
wave helghts possible.

Thess facts becams apparent to the Division of Water Resourcss (DWR)
staff while conducting the firvst two wave height analvses undertaksn in
Hew Jersey undeyr contract to FEMA, Experisnce gained by undertaking
these studies, did, hbowever, indicate that the exercisse of proper judge-~
ment could produce meaningful results and compensate for the method's
deficiencies. The DWR has since done everyvithing in its power to assist

FEMA and bo improve the guality of subseguent wave height analyses. This

effort. has entailed recovering vertical refevence marks, conducting field
instrument surveyvs, collecting existing topographlic mapping and plans
of wave protection structures, and carefully reviewiny completed studies,
Wave height studies that initially failed to assume significant
ercsion produced meaningless results and have had to he revised., 2one
moundariss frequently have had to be sodifisd and the number of sonasm
reduced in oxder to produce maps that can be properly interpreted by
locval construction officials and insurance agents. Fileld checking of
preliminary maps often has led te the dlscovery of additional wave pro-
tection structures not considered by the analyses and subseqguent revisions.
The major unresclved guesition concerning wave height analvsas pre-
pared for FEMA by itz englnesring consultants is whathey or not the wmaps
produced were developed with adeguats vertical and borizontal control and

wnether or not the maps preducsd accurately refliact the ever~changing
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ropography of the ocean beavhes. The structural integrity of various
artificial wave barriers iz unquestionsd undey the adopted method and
reguires furthey investigation together with research to study the damage
assowiated with the cvertopping of such ztruciures by storm waves (see
Chart 1 and Figure 1}.

There iz unfortunately an insufficient basis for comparing the

recantly completed wave hedgbt anzlyses of New Jerzeyv municipalities with
hiztoric storm zurge and wave damage. Future ztorm damage will bs the

onily way of verifying the accuracy of these studlss.
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MARPPING MASSACHUISETTE BARRIER BEACHESR

Gary R. Zlavion

Massachusetts Executive 0ffice of Epvironmantal affairs

-

‘oastal Zone Management Program

Introduction

Mapping of ccoastal hazard areas iz essential for state and fedsral

coastal resource management agenciss., Comprehensive coastal hazard invan
tories can play an important role in implementing publiz policies and
regulations that deal with the impacts of development on barrier hsaches,
sea cliffs and tidal inlets. Unfortunately, the nead for these tools
sosms Lo be increasing at the same time that financial and otber resource:
neaeded £o acguire them arve decreasing. Ths coastal states are often in

P’

the besst position to assess mapping priorities bhut may not have all the
resoureses to accomplish thew. The federal government muzt continuve to
play a significant role in mapping programs by providing tzchnical,
financial and policy support to the states., After all, the federal
government through some of its programs and policiss has encouraged the
very growih and development in coastal bazard areas that is causing the
problems that many states face today {(Sheaffer and Roland, 1881). This
paper will describe Massachusetis® recent experience with coasial hazards
mappdng and compare the Masgachusetts Barvisr Beach Inventoxy Project witd
certain aspzots of the recent federal mapping of undeveloped ooastal

Darriers.

¢

In Massachusetts, public funds have been used historically to
encourage the developmaent of karrier beaches and theilr redevelopmant

aiter damage from wmaljor storms. The blizzard of 1978 waz the mosi ravent
axanple of the danger pozed to life and property by severs storms. A%
a result of that one storm, the Governor of Massachusetts signed Exeoutive

Order No. 181 in 1980 (Governor of Massachusetts, 1980). The Erecutive

This paper was daveloped, in part, from a yeport prepared for the
Maszachusetts Coastal Zone Management MCIM) Office by the Provincshown
Center for Coastal Studies {PCCS 82-1; Les Smith, Jx., Principal Invest-
igator). Jeff Benolt and Larry MoCavitt of the MIZM Office provided
helpful comments in thelr review of the manuseoript.
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Order is designad to eliminate the use of state and federal funds thal

encowage growth and development of barvisr beachss. ’The Ordsr excludes

thoss funds used for naw projects such as sewer and watsr lines and

4

coastal engineering structurss; clavifies ztate wetland policy for managis
the natural characteristics of thesse areas; gives pricrity status for
relocaticon assistanse to storm~damaged barvier beaches: and encourages

rublic ascguisition of barrvier beachss fory vecreational purposas.
then the EBxecutive Order was signed, only a limited inventory of

barrvier beachss {Kaufman, 1973);

rehensive description of

Lhe numerous = iley beaches in Mas hs was unavaillable.

With financial assistance {($21.000) from the federal Office of Coastal

Sone Management , the inventory proijsct was complet for all of Massachu~

»‘ . 3

setts' barvier beaches. The process involved developing definitic

.f}

criteriz, and method for this comprehenmive inventory.

Massachuzstts Barrieyxy Beach Inventory Project

Definitions and Criteria

The criteria uzed for identifving and delinsating the barriers are
based on the definition of a barrisr beach as contained in the preambie
to Executive Gyder No. 181, This definition of a barriexr beach ig also
identical to the one in the Coastal Regulations of the Wetlands Protect—
ion Act {Masz., Gen. Laws, ©. 131, s. 40):

A barriey beach is a narrvow low-lying strip of land generally
congisting of coaztal heaches and coastal dunes extending roughly
parallsl Lo the trand of the coast. It is separated from the
mainland by a narrow body of fresh, brackish or saline watey on
marsh systew, It is a fragile barrier that protects landward
areas from ceastal storm damage and {looding,

The ooastal beaches and coasztal dones that make up & barrier beach
ara further defined in the coastal weblands regulatory definitions as
follows:

YCogstal beach™ means unconsclidatsd sedimant subiect to wave,
tidal and coastal storm acktion vhich forms the gently sloping
shors of a body of salt water and includes tidal flats. Cgastal
beachaes and tidal flats extend from the mean low water lins land-
waxrd to the duneline, coastal bank line or the seaward edge of
existing man-made structures, when these structurss replace one
of the above lines, whichever is closest to the nosan.

b
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tal dune" means any natural hill, mound or xidge of sediment

WY
Award of a coastal beach deposited by wind actisn or storm

lan

overwash, Coastal dune also memns sediment deposited by artificial
means and seyving the purpose of storm damage prevention or flood
control.

From these definitions, general oriteria were degvelopsd as

follows:

1} Maryow low-lyving styip of land--barx beach landformz are

generally loaw-lying and narrow in width due o their geologic origin and

e

¥

svolutions. The width and helgbt of a barrier besach varies due to numerc
factors inciuding sedimant supply. ssediment transport patterns and rates,

exposure to waves and homan alterations. Io Massachusetts, barvisr dimen

range in widih from over hundreds of feet to only tens of feet.

23 Cansist of coastal beaches and coastal dunes--coastal besaches
and coastal dunes are formed by coastal processes such as wave, tidal and
coastal storm action. Thelr existence helps distingunish barrvier beach
landforms from other coastal landforms that make up the Massachusetis
coast. Unaltered dunes may range in height from a faw feat ahove sea
level to over 50 feet. As a yesult of £filling, conztruction or structura
stablliization, many baryierxr baacheé have hegvily altered beach and dune
arsas. These areas are still important buffers that help protect land-
ward aresaz from storm damage and flocding. Regardless of the type of
alterations that have ocourred, the beach or dune deposits, i1f neot their
forng, oontinue to exist. Conseguently. developed barriers are protscted
by the Massachussatts Wetlandsz Protecotion Aot and have besn mappad as
heach areas in the woisct.

3} rarallel to the trend ©f the goast--the mainland Mazsachusetis
coast 15 guite irregular due to a non-oniform distribution of primary
coaztal deposits {glacial landforms and bedrock). Barrier beaches £ill
irrvegalarities in the primary deposits, and they ave gsnerally oriented
perpendicular to the direction of mazimum wave fetch. Thus, barxrier
beaches are paraliel to the trend of the ooast, but, singe the coast is
g0 irrvegular, barvier beach orientation is likewise variable,

4} Separated from the mainland by a webtland or waterbody--by defini

<

tion, a barvier beach is separated from the mainland by & narrow body of

resh, brackish or saline water or marsh system.
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5) A barvier beach may be joinsed to the mainland at one oxr both
ends-~alt the lateral boundariss the barrisr beach "ends” where there iz
5o longer a wetland or waterbody behind the landform and when a glacial,
hedrock or £iil upland iz sncountered. The barrier may alse tsrminate at
a water body, marsh ox inlet.

£) Developed harrvier beaches--naither the Executive Qrder nor the
definition of a barrier beach imply that altsred barrvier beaches shonld
be identified oy designated with any special status. Relther does the
Order indicate that a landform must exceed any specific size thrashold to
be considered a barrier beach. Whether small or lavgs, developed or un-
developed, these coastal barriers remain sublject to significant storm
damaga. Therefore, if a landform mests Lhe geomorphic resgpulrements, it
iz identified as a barrvier beach regardless of size and degrss of altevati

{i.e., development).,

7} Artificially oreated Iandfmrm5wweﬁtirely artificially created

Jont

andforms with some charactexistics similay to a natural barrier basach

sxist along the Massachusetts coastline. Thess featurss, howsver, 4o not

reflact the geologlc evolution nesessary for the landform to he clagsified
as a barrier beach nor do these artificial landforms neceszarily respond

to storm processes in the sams manner that a naturally formed baryier
does,

8) Perched barrier beaches~~in certailn coamtal areasz, beach and dune

deposits overlie an irregular glaciel surfass., If ths glacial landform
aextends above mid-tide, the overliving beach and dune resource areas are

not mapped &8s barriey beach. Whan the underlving glacial surface only

eztends to a mid~tide, the overlyving beach and dune rescurce areas are

not mapped az barvier beach. This ariterion was sslszoted bacause it
could be applied Yo most ccastal asreas through the use of aerial photos
and direct field observation. Alsc these identified "perched barriers”

bt

2

vide storm damage protection and £locd contrel. Overwash fans are

o]

resent on several of these perched barviers indicabing thaib these land-

forms are dynamic and are potential storm hazard ares

fats
D’}

9} Infiuenced by regular tidal action~-all the barrisr beach

influenced by tidal action ars mapped, even zmall barriers in coastal
embayments. Depositional features in areas episcdically subject to tidal

action {such as in ponds occasionally opened 1o the sea) are not iden~
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tified as barrier beaches,
10} Bayvier marginz-~<ithe margins of a barrier beach include the
seaward {exposad) side, the landward (protected) side and lateral boun~
daries., The latersl marging of barvier bsaches encountered in Massachuss

inciude uwpland marging and watsy-body or wetlacd margins. While the wate:
body or wetland margin is not complicated, the upland/barrier besch margl:
delineation can be guite difficult to determine. Theve ave threse basic

types of barrier/upland margin: coastal baphks, dune-upland, and bedrock.

In Mamsachusetts coastal banks often consist of glacial sediments

which ware formed by the last major ice advance over New England. Thase
deposits are varlable in composition and texture. They may conszsist of
glacial till, alacial ocubwash or glacial lake or marine deposits. The
dunse~upland margin cccurs whan coastal dunes sre present on top of o
seavard of an upland. The upland may consist of glacial material, bedroct
or artificial fill., The dune-upland margino can form when a barrier haach
bulids laterally in front of an upland or when & barrier migrates land-
ward and attaches itself to an upland., This margin also cocours when the
landward marsh or water body behind a barrier has changed to upland as a
rasult of artificial £filling of a portion of the warsh/wetland area,

PThe lateral margin of a barrvier beach can also terminate at badrock,
magsive rook material formed by metamcrphic, lgonecus or sedimentary
PrOCesmnes.

Method

v

Usinyg U.8. Geological Survey topographic guadrangle wmaps and Hational
Dcean Survey nautical charts as well as the barrisr beach characteristics
described previouwaly, a preliminary list of barrier beaches waz developed,

These maps wers refined using all availlable historical counts, sclentifl

investigations and surficial geology publicationg includiasg guadrangle

published hy the U.S. Geclogical Survey.

maps
The Mazszachugetts Department of Environmantal Managemeni's Wetland
Restriction Program (Mass. Gen,. Laws ., 130, 5. 108} orthophoto maps wais

available for all of Cape Cod, eastern Buzzards Bay, the South Bhore

sy

{Cohagset o Plymouth), Mariba's Vinevard, and portions of the Parker
River Fstwry and Flum Island Sound on the North Shore. Barxier beach
areas were delineated on same of thege maps by the Wetland Restriciion

Program. The purpeszs of the oritsria used in thasse delineations, however,
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was the placing of dsed restyictions on propesrity; this reguirsd, in mos

i

5

cases, a more Limited area idenitifisd as barriexy beach.

aerial overflightz weyre made of most coastal raglons to furthey

delineate the bavrvier beaches fied through the map analysis. FPor
some coastal areas, especially moys rural areas of Martha's Vinevard and
Maptucket, no access was available on the ground, Thersfore, the aerial
Flights rapresentad the primary data source. Iow altibuds, okligue-

nglie phobographs were taksn and analyzed to halp determine barrier beach
boundariss, 811 accsszsible coastal areas were visited and studied on the
site to identify and delineate the barrier beaches. Photographs, hlack
and white prints and color 35me slides were taken o zhow bowdaries,
alterations and rescurce characteristics. Sediment properties {grain
size, fabric and sedimentary structures) were analvzed on beaghesz and

dune and bank faces to aid in distinsuishing coasital banks {glacial

deposits) , artificial €111 and beach and duns areas. The U.S. Geological

<3

Survey topographic guadrangle maps of the state were used te prazent the

Y by

barrier beach deliceations. & data sheet was compiled for szach barrier
besch wanagement unit. Cn thiz data zheet, each barvier haach was
identified by a managewent unit code, Geographic names, derivaed from
names on USGS topographic maps, were alsoe assigned to each unit. In some
cases no geographic name sufficiently identified a particular barrvier,

so nearby shreet pames were used for identification. Boundary detsrmin-~
ation and delineation notes were included to define the lateral margins
of ths barryier beach. Information of alterations including boozss,
buildings, reads and utilities was alzo included on the data sheets

The inventon 28 barriex beach management units for

3
o
bes
o
Z
P
e
0
o

Massach: Some barrier beach landforms may

be composed of mors than one barrier beach managment unit 1f tha landform

falls within the Jjurisdiction of wmore than one munlcipalitvy. (Bince most
land uvsze decisions are made at the looal level in Magsachusetts, bharrier
beach management units were selected for mapping purposzes 1o o colin-

cident with wanicipal Jurisdictions.)

Rarriey beaches in Massachusetts foym much of the coast that is

e

exposed to the open ocean. These harrviers tend to be large bay barrisrs

k)

ox karvier splis; relatively few barrier island are found along the coast
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Most of the barriers in Massachusetts, however, are mall bay baryisrs
with coastal bank lateral margins. HMany of these landforms are found

in large tidal bays dn the southeastern part of the state as the followin

distribution of 41l coastal barriers indicates: North Shore, 33;

Harbor, 2%: South Shore,

30; Cape Cod, 213; Martha's Vinevard and Nantuo
23%; Buzaacds Bay and Mb. Hope Bay, 120. This inventory continuss to ba
supplemsnted with additional geomorphic and sooiceconomic data and it
providez the hasgis for further scientific research.

Comparxison of State and Pedeval Mapping of Maszachusetts Barri Beaohes

Recently, Congrass has taken steps to modify federsl policy concernis
harrier beaches. These actions complement simiiar efforts in Massachuzet:
but differ in certain lmportant wayvs including the detaill and scops of the
mapping programns.

In 1981, Congress passed the Omnibus Budget Reconwiliation Act of
1981 {(OREA) which incladed an amendment that banned the availability of
fedaral flood insorance on wrddeveloped coastal barviers beginning Octobsr
1, 1983, 7This law requirsd the 17.5. Seoretary of the Interior to designat
undevelopsd coastal baryizrs (0.8, Department of the Interiocr, 1982}, In
October 1982, legislation was enacted establishing the Coastal Barrier
Resourees Act (CRRAY (F. L. 37-348). 7This law lmmediastely prohibited
mogt naw federal financial assistance, he Coastal Barvier Resouroes
Act also amendsd and conformed the provision of the OBRA pertaining to
undeveloped coastal harrviers. The statutory ban on federal flood in-
murance goes into effect on October 1, 1983, CBRA established the Rarrie:r

Resources Svetem by inciluding ceritain unde

lLoped coastal barviers logated
on the aAtlantic and Gulf Coasts. Many of the undeveloped coastal barrievs
identified by the Department of the Interior for (BRA were adopted withou:
change by JongreEss,

In Massachusetts, 39 undeveloped coastal barvier complexes vere

adepted by Congress pursuant Lo CBRA. The barriers incliuded in the systen

generally conform with thosse identified in the Maszachusetts Barvier

‘i*

Baach Inventory. There are, however, imporvtant differences. For example,
ceastal karviers within CBERA include not only the beach and dune landform

butr a1l or a portion of the water rescurcs Orarshland, estuary or bay!
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.,

behind it. In Massachusetts the bharvrier beach landward mergin is limited
toy the mean low tide line. Also, coastal barviers within CBERA also

inglude a layge contiguouns glacial {(RFleistocene) landform az part of the
undeveloped coastal barrier complex while the Massachusetts oriteria for

parrier beaches include landforms of Holocene origin only. The use of

48]

similay but varving stacdards as well as diffevent map bases and soale
has resulted in twoe distinet mapping produsts which reflect the different
purposes of the fedeval and state initdatives. The stats lnventory in-
sludes all barrier beaches regaydless of ths extent of development or
alteration but utiliszes & more restrictive geomorphic definition. The
state's exéautive order applieszs to all state funds and federal grants

which would provide new oy enlavged facilitiss and zsrvices that contribue

Lo dnoreased growth and development of barvvier beaches. The orxder does
not affect federal flood insurance.

The differences beiwsen the state and federal mapping program of
Massachusetts barrier besches do not necessarily suggest that a single,
comprahensive system i1s nobt possible oy advisablis, TFor axample, similax
inventoyy programs already exist for ccastal floodplain and watland areas.
Rather, it indicates the nesed for a complete national dnventory of coasta.
respource areas in which there is an lmportant national intsrest dn avoid-

ing or reducing ooastal storm damage.

References

Govsrnoy of Massachusettis
1980 Execubive Order Ho. 181 for Barrier Beaches. 224 Massachusett:
Register 61 {August 11j.

Kaufman, M., ed.
1879 A Guide to the Ueastal Wetlands Regulation of the Massachuasett
Wetlands Protection Act {(Mass. Gen. Laws, ch. 131, s. 40},
Hostorn: Department of Znvirormental Quality Engineering,
pivigion of Wetlands.

ey and Boland, Inc.
1981 Bargier Island Development Wear Fouy National Seashores.
Chicago: Sheaffer and Reland, inc.

¥.8. Department of the Interior
1982a “Coastal Barvier Resources Acht.” 47 Federal Reglster 224:
K2388-52393%.

U.5. Department of the Intexior
1832k Undeveloped Coast Raveier
¢, U.8, Government Pr

Report to fongress. Washington,
wming Office.

83
“in



ERTIFICNTION OF COABTAL HIGH HAZARD AREASR
Christopher D. Millex
Bernard Johnson Incorporated

Bathesda, Marviand

Introduction

i

The concept of a Yvelooity zone®” was introdoced in floed insurance
studies to acvcount for damage potential fryom high veloglty water asseociate
with wave action. Naturs, in midbifarious ways,‘subjects coastal arsas
to velocity hazsard: tropical storms, hurricanes, winter-time low pressurs

ystems {(northeasters), sguall lines, all are capable of producing the

45

3~foob or greater wave helght that distingulshes the V Zone from a zone
of more moderate hazard. It has been determined {U.5. Army Corps of
Enginesrs, I375) that waves below three feet generally do not cause
failure of typlcal woond-frame or hrick venesr structures. In the context
of the flood insurance prograwm it is waves accompanying the 100-ysar storm
surge level that are of interest.

In the execution of a wave heilght study the contractor undertakes
twoe principal activities: an inveshtigation to obtain as much pertinent
data as possible {e.yg., topography, culitural features, vegetative cover,
shors protestion measures, historical fleood information) and Lhe agplxvat:

of an acceptable method for computing the inland penetration of wave

fects {&.y., FEMA-approved wave helghl or wave ronuy Compubsery pPrograms) .
Admittedly, there ars aspectz of thiz procedure where engineering judgemer

b3

[

must be exercised and ths limitations of the method undershood. Thiz

important for it is the study contractor who communicates the resulibs of

the efforts to the community in a study repori and through a final mestins
This papey examines zome of the procedural and technical lssues

that shouvld be of goncern to the study contractor. It also provides sousm

rackground for interprating the V~Zone phenomencn.

Wave Hzight Study - Preliminary Investigation

Usually, tha study contractor who is vesponsibles for originating the
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100-veay surge {(stillwater) elevation for a coastal area ls also respon~
sible for assessing wave action effects, Part of the normal procedurs

te to contact officials and dndividualxz in the commumity and to undertake

Pte

a field investigation., Suggested contacts incliude the political repra-~

has

oo~

sentatives {mayor, manager, hoard of selectment}, tax sssessor |
property been added to or deleted from the tax rolls due to accretion oy

rvecegsion of the shoreline?), town or vity engineer and/or dirsctor of

3
[s]
:‘D
.
2

public works (what engineering proiscts have besen underiaksn for st
defense and have they met with success?), director of parks and zacreatior
housing inspector {(what has been the history of bhulldings in the coastal
zone?) , historical zociety, community libravian, newspsper editor and
other individuals whe can give an historical perspective to local floodin

pro&iems, This type of contact is beneficial for two reasons: 1t supple-

ments info tion frow othey sources {s.9., Corps of Engineers, state

T
encias) and it familiarizes the community with the naturs and method
&9 ¥

O

£ the study {thereby dispslling misconceptions), allows the local people
to provide input, and, in general, promotes confidence that the study is
baing conductked properly. A field investigation is also mandatory.
Topographic maps, aerial photographs, flood reports, and communliby mastey
plans cannot always convey the level of Jdetaill reguired for an angineering
study, especially in a relatively narrow coastal zonse., A& ground-level
investigation can wnoover:

. wegetative characteristics not dizcenible form asrial photography,

. the structural integrity of zhorelineg protective devie
walls, brzakwaters, groeins, bulkheads, levess, ravebment

. the crest and toe slevations of structures such as ssawalls; thase
slevations limit the maximum wave helght that can pass over the
struchurs

. duna chavacteristics that would affect the dunes’ ability to
withztand storm surge and waves, ©.9., longshore conibinuity and
undformity of belght, width of the dune systam normal to the
shore, sediment type and consolidation, vegetation oover, or
location with respect to mean high tide, and

. encroachment of buildings on the haach.

In soms cases a vave helght study will be undertaken vears aftsr the
orginal 100-yvear stillwater flood level haz been established. Soume-
imes the study contractor who performs the wave helght woxrk i1g not the

ntractor who generated the 100«yvesay stillwater levels. In thess and
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1ike circumstances it is egually important thab the staps outlined abovas

e part stady procedures. Inattentlon o this level of detail

sould ren

less defensible aod move prons to

appzal by the comounity.

Other considarations in the conduct of o study are:

. In a dynamic astal area where the shape of ths
changing rapidly, the svudy contractor must "
profile and perform the analyvsis with that profi
commant does not apply to = noymal seascnal £
the beach profils but to sible S EN
ations in the landfoom of taa; can cocur;  deally,

, e would uss T "W = beach cross section to

rtheaszter storm and a Ysummer” beach prd

} ”ho flood insoyance program allows for periodic

resgtudy of an ares if there smignificant change in its

chysical fuauuxnu hawevar, the ability to monitor the effect

13 in often limit oi Yy tha qnalz*n and praais

' vt i noy with wh¢,u

the shoraline
i

£33

s a

the t@;uoc*rayrn Tt

suyveys arve dons, A . ffect the
eline sguilibrium ovex ?ne iong term is the rizm in sea level

svident during this century {(as much as cone foob per ogntury with

of an accelerated vate of rise due to the “gresn-

"
e
-
ter
e
=
4

. The wudy ntractor should ot xa"*Llcx
initial iuta"qai*

.,‘;Lct:aé:e the intevaction betw
whart; it is only i
Foyr instance, a hur
sagment of ths coast lin”
miies long:; however, ithe f@a& desty
within a ralatively narrow band 15- 49 j
storm. Thevefcre,
within memory, ST

experiencad,
axr HLOYm,

upon the study contractor o
ated with prioy oy concurrent 3 )
he study contractor must be aware of the basi
results in adjasent areas so that any potential dig-

can be soived,

~

crepand

with this type of foundation for the study

results o the community should procaed smoothly,

potential impacd rates and new constyuction in thue

s

coastal zong, it ne sggmants of the commanity might

not be recephtive to the studv. There are several points that the study
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contrantor

ireering study wh
¢ vign.  Bach component of the
sobaed feom bthe standpoint of “what is reas

zepaoted wesentative average: " a "worst-ca
svenario i adoptead.

. Phe study portrays the minimum hasa
vear evant; othaer phenomana, not expl&altiy
increase the risk. The community has &l
moTs i it filood management ren

GO 5.

;
adopting even

o

. There i & <y ng

in any g

flood level O Dexr
length of a ctgagel £ o
In any yeay a stormnm greatar o Lo
{Huryicane Carla in DPexas, 1%6 i3l
1469 Hurricane Frederic in hlmbama, 1979; Hurrio

South aond North Carciina, 18534},

. The fact thabt a zsvere hurricane has vecently ooo
arvea does not eouUrTencs.

at there iz . i fe of "high 3t

That iz, one io e subiect to a geouping of severs

and  then e“}?y ant cericd. FPor the same reason an ares
which han not rec experisnced an exbremse storm avent 1s nov
guarantead immuh may have had zeveral Ynear-misse

the brunt of thas
JWAY .

being felt a relativelv short di

. The comuinity alway:s
on the bamis of
challenged bars

3

Wave Helght Ztudy - Pechnical Frooedures

to the stillwatser ele~

e wmethods by which wave heights are adds
vabion are dezcoribed in various FPEMA publications {FEMA, 188la, 1981L,

1983c) .  The study contractor nmust ascertain which method ig applicable

in the particulsyr stady area. On oa tively steap

Ong-pe SLOYM Waves, wave ranup

on an erodibile shoraline ronup can also be

the bezach deforms and flattens to defend

z amiidly oping zhorelinse wave rumap is minimal and wave

bv the local water depth {az the stillwater
the wave hedight). Por both cases when the shore iz eryodible, some

¢

cunslderation

=3

given to dune exosion and shoreline recassion. A

certain amount of subdectivity eonters at this point,. although recently

some more guantitative approaches {Tavfun et al. . 1978 o




Mappiig

introduced.

oY wavas

to above, calowlation of

acounrately LI

ctor Lo the deline-

ation of the ¥V Zone. Bxamples of hazards

eial are zooulr abt the base of a

wave to atback the seawall: the depositicn of zand underoneath an  elevated

house, which prevents waves from passing harmlessly strustute,
theraby focusing wave energy on the house: atop an escarpment or dune

field, erosion at the toe of these promontories vndermin

the excavaticon of mat

e and

profile with subseguent greater

bt o ke g P e e
L% SUOYH Waves.

availiable to the study contractor to acocount for these

. AN examina o seveve
¥

t

relation-
ship hetwsen beach change and oy Lt Y 5 it can be

local accounts of dune and b= erosion on poth short

n time ales. Long-term brands {such as described

of Loglnsers’ National Shoreline Study {12731 would

az that ave bhaooming wore {less) i

force of stuams. Short-term changes
axirens response ¢ oindividual storms.
the dunes wers eliminated during one storm and ¥
reconstructed, 1t can be presumed bhat they sre egually vulnerable
to a similar event in the fobare.
. specific, i
arelinag {(Ta et
a5,

the wmaan

Lurrents

storm surge itself ‘hese velooity waters

in the ¥ » formulation.  Although the

would not that in a breaking

bt

wave, it is not inconsequantial,  Tha

shove and inland through the sztuarine systen

ical tide wave. 1t can be sxpected that

Jund

are intensified the surge ourrents will, . be strong.  Formerly

dry areas now inundated by surge waters will be sublect to a re-working
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the stdy

In implementing the wave

compabed along trans

the coastlins. Bulldinogs

ard  wesy
sacted
by thes wind. CASE
which the wave decavs or grows deps the length
sect used in the computation. That iz, the more the

+

L oaa
subdivid

the

ded the more accuraite the vesuln

o dirvech wave asiion

wme hattering

< Tt must be dudgsd whether buidlidiangs
wi il survive or be destroved and th

rams against othexr structures.

stabilitvy of the dune svstem

The additive naturs of wave heilght

& rect fgoot:

fe the sum of the siti

arei the waves associated with 1t haviong & Congon
conditions.  On the open coast it can bhe assumed

Same Winds

the local 100~-year

wrodiy

e maximumn local waves.

acvion.  The

Sl

is: do the

LOILTent



development of local maximun waves? The complewxity of the andd

dynamic interaction amony wind, surge and

wavs to arrive at casonable solubion.

oo
]
s

sideration ane:

Y

Mnong the

. Hist@ricai Uatd and accountszs of past storms {(note: availabi
of le and,/ or wave data cach ),

v the storm surgs cowpuier sim
the 1 U-vear still
"1d“r*ﬁ time of i
oowld hel

formed

sater level. Data on the wipd~

BULS peak, and the capacity of

te identif prone o peak

?qu}«ﬂ31l tv of‘vumni~imtci i
are not always available)d .,

RESFOEH

J LA

i .oor e, this
general approach for practical spplication has been

by the aunthor. Phe dpproach recognizes the following mechanismea:

{sector) of wind directicns whichh has the
the local lG-vear surge.

. cyyesponding to sach wind direscticon thers 13 a sector fan
angular spread & i P the wind) within which

significant wave gensrabtion will occur.

~tion will as the wave approaches the

person perfoy he wave beight calceulation only needs

local ovientation of bhe shoreline in order to determi

jeetb to eoincident peak surge and wavae activity. The

but certainly not exclusive.

contractor: what ig the

probable inland extent of the V 2one for areas that ars affected by

coastal surge but lie some distance inland fraom the oosan or hay

where the surgs waters originat

i

aurge lavels inland from the

providing suff
generation. Wiil the maximum

of the 100~veay

considerarions would inel
the cpennaszss of the flood

propagates bhrough the estuary.



computations

inland from the

impediment Lo fnooming waves. i3 only farthey upstream, where thsa

begins Lo nacrow,

: its wmesndering patteva,

The timing of the

propagates inland (upst

For a storm with an onshore component of wind velowity, the peak sorgs

on the open ooast will the

the speed

and the forward

system would |

ival of 1

Land from the open ocoash.

recognized the v

ey b

its contractors with soms of the

in fiood-prone areas and has
tools needed to delineate the hasard. The goal has been to apply a wave

the Unilted

As with any branch of

.
%
i
:
S
}.l
iy
I
8]
[
o
o
=
133
g
=
&
o
pos
=7
5

science or engineering there is a continous evolution in the unders ing

ambiguities or pitfalils io the ourrent mathaod

che applicaticon of the method, so as

Judgrent.”, and o ackunowledgs advancs

these at appropriabe times.
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most, Lhe madernized to conform with chang~
i construction practices ox other conventions.

Rew exoE Lo
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Figure 1 is a schematic of
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Special Perspes

Legal
o
3

case has besn widely ac
that anyone who artificially

V]

cepted in American Jurisdichions, namaly
confines water or other substance "likely

to do mischief 1f it escapes® is strictly lizsble

for harm caused by lts escape. Thic

to igsues

P
&
el

without proof of fault
doctrine i
of dam safety {(see "Dam Falilu
of Stx

byious application

pilicability of the Rule
Liabllity to Overflow or Escape of Water Caused by Dam Failuxra”
31 ALLOR. 34 865 and Binder, 1379},

Where impoundment is nobt the problem, but rather some alteration of

natural drainayge pattsrns se as toe change the amount, rate of flow,

lovat
or other chavactasristic of drainage imposed on neighboring property ownen:
common law drainage principles apply.

> o
$ES TN

Common law drainage siong in
the United States have followed three alternative doctrinesm:
engmy xyula", under which

property ownars ha
with excess surface flow

the “"common
ave an unlimited vight to deal
¢ in any mammer which they cheose, even Lo the
detriment of surrounding owners;: tha ©

civil law rule”
property owners Lo accept normal guantitlies of

., which reguires
without artificiasl interference, and the "rsasonabls u
courts may dec

runoff from upper viparian:
cide

5

on itg own facts in ligh

ot

e rule”, under whic
e of luterference with natural drainage proble
of these doctyines

of benafits and costs.
i, but the
the "reasonable

S

States differ as to whis

trend seems to be
ference of Urainage of Surface
ameng -~ priv

Y

in favor of
“Modern Stabus of Bule Gowverning Inter-

Waters,” 53 A.L.R. 24 42}.
ate ownars continue 1o aris

Common law suits

= undey urban cirvcumsbances but

the sheer complexity of metropolitan drainage patterns makes diffioult
the assignment of fault.

Thus inter-private suits ars of limited utility
in reallocating the costs of major floods,

A diffevent form of private vs. priva
lozzes involves sults by buyers

Iiabilitvy for floeod-relatad
against sellers
may be based upon a

contract theory of expres
sudtabi ity

af real property. These
S

y For the

Fraud.

or implied warrantises of
buver's puorposes

ar wn te
defense of ©

In the former situation, the

veat smptor’--that thas

on the basi
: purcha
investigate the condition of the property bef

g of
ikely he

faced

-

the

with
harged a

with a duty to
nre buying.

Marguodt, 52% P.2zd 1030 {Ore. 1974), the court beld that flooding

the river ir

Thas in
in guestion was a "mat

alonyg
tary of common knowledgs®" and that the
seller 4id not convey the land to the buver for &

specific use.

Thas the



o
o}
L
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maver's fallure to investigate precluded recovery from the seller. {see

wendor's Concealment of Fleoding Danger,? 90 A L. K. 3d 568},

3]

But what if the selisz is in & better position to investigate naturs

hazards than the buyer, and furthermo

knows the purpose to which the
buyar plans to put the land?  Anotherx Oregon case, pertaining to coastal
n

decided that where sellers . . neld themselvez oubt as highly skilled

~d

propexty, Bexl, Inc. ¥, Salishan Propertiss Ing , 580 P.2d {(Ors, 187

and competent land and rescrt developers,” they werse subject to a duly to
investigats and dizdaose potential erosion hazards. Drawing gpon product
Liakility cases in the buillding indostry, the court conoludsd:

PIE buildersz can be held liable for thely negligence in
constructing a bullding without first making reasonable

tests to determine the gquality of the undevliyving scil,

we see no reason why & land developer~-one who chooses

land and lays it out into lots which are sold for the

specific and limited purpose of building & dwelling

thereon--may not be held responsible for lozzes to

purchasers caused by his failure to take reasonable

precavtions to determine whether the lots he offars are

fit for that purpose. We have held as noted, that such

a developer is ot aguarantor that the land is free from

all latent defects... We zes no reazon, however, why the
commarcial developer and sellex of land should not be

liable for the fallure to exerciss reasonable care in

the project he has undertaken.” {(p. 174).
Owver 10,000 communities now are envolled in the regulay program of
the MHational FPleod Insurance Program. This means that flood insurance
rate maps are widely available in coastal areas as elsevherse. To the
extent that such maps indicate the nature and scope of flcooding hazayds,
buvers may be expected to conmilt them and fallure to do so will likely
be vizwed as contributory negligence. In light of the limitatisms of

flood iassurance maps in depdcoting coastal hazards such as wave damags

and evosion, however, zallers may still be vulneral

to lawsults,

Private 1iability lawsuits are nob often effective as a maans of

x

racouping the cost =f flood losses. & major limitation iz the problam
of proof of negligence and proximate cause where bhae sult iz based on
tort principlesz. HNatural drainage in mebropslitan areas is altered in
countless ways by myriad private and public actions. Pinpolnting a singl

private defandant ag the primary cause of one's logz is diffimilt in most

cases. Even 1f a principle source of the harm can be proven, ths “rea-

sonable use” doctying may shd

4 such party frow spility if the benaifit



%
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of the alteration outweigh the harm inflicted. The plaintiff, az mention
above, may be subject to the defenge ©f contribwitory negligence in failin

+o ascertain or take steps to protect himself from potential flood probles

Pirally, even if held lizble, a private party mav be ilnsolvent or other-

wise "Judgsment procf" so that the plaintiff caonot collect the fruits of

Thezs and othar obstacles to recovery from privats defendants logical
inzpire interest in holding public entities liakle where possible. Govern

mental bodies certainly have “degper pockets” than most private parties.

Their role "in loco paventis® vis a vis individual property owpers would

3,

suggest that they may be Alrectly responzible for unwise actions of

":‘::
¥

in
the latter. Most important, singe public acilons and policies affe

%]

many property owners, they are susepbible to class astiong or at laast
multiple-plaintlff suits that spread out the cost of undertaking 1it-
igation.

Private va, Public Suitsz

Suits against local public bedies regarding flooding and drainag
proplems are comparatively recent, and so fay, have not cleaxly involved
zoastal hazaxds. The halance of this paper considerz & series of poten~
tHal ohstacles o liability suits against local governments. ALl appear
to s surmountable.

Soversign Inmunity. Bistorieally, governments were considered ismune

to private swits based on negligence unless they consented to be sued.
This was bhasad on the theory that "the King can 4o no wrong.® The doectrir
wag extended to municipal governments in the landmark English decision

in Russell vs. Men of Devon (100 Eng, Rep. 25%, 1798). The doctrine has

o

raonived much

1ip service in the United States bub has also been widely

exiticized and erodad. Most states have now abmlished the defense of

e
govaersign immunity by statute or by Judicial decision, at least as o

P 11 . .

"proprieftacy® activitiss of locel govarnments {Sands and iibonati, 1981)

IS

Sovernmental-~Froprietary. A major stasp in the curtallment of soversd

immanity was the development of a distionction between goverpmental®™ and
“proprietary” functions of local governmesnt, first enungiated by a Haw
York oourt in 1842 (Frossex, 19713, The dowtrine distinguished betwean

By

local activities which were mandated by state law {(“governmentzal™) and

¢

those undasrtaken voluntarily by the municipality in itz corporate capacits
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sidered to he

by munizipal emploves was

("proprietary®) .  Reglige:
covered by sovereign immunity in the formsr case {e.g.., police and fire
protection) bot capable of giving rise to lowal government liability in
the latter case {&.g. water supply, recreation facilibies}.

activities, however, could not raadily be assigned to govern-

proprietary shatws, thos reguiring Juwlicial interpretarion.
Zuch has been the case with mundgcipal drainage and flood control activi-

trantz v, City of Hutchingon, 196 P.2d 227 {Kan. 1948, it waz

e

ties. In

held that construction on anemergsncey diks was proprietary in nature,

thereby rendering the municipality liable for negligence:

Having regard to the fundamental basis upon which the
iztinction between govarmmental and proprietary fwictions
3

al

sasad, we ars wnable to say that the acts of the city
oificials here complained of wers in furtherance of a
govarmmental function. They weve not acts perforymed as
an agengy of the state, sxpressive of its sovereignty.
They ware not performed in promotion of the public
welfare gensrally. Thay were perfomed for the special
financial benelfit of the city sud its property, and of
its property owners. That was the controelling consider-
ation. The acts were essentially branzactions by and for
the city in lte individual corporate capacity., {196 p.24,
at 23%Z}.

O e L

4

The veed for such strained interpretations has led to & widespread
repudiation of ths governmental-propristary distinction. According to
Sands and Libonati:

It pas ilong been apparenti that the govermmental varsus
proprietary distioction serves asz an incantation fox
stating results othexr than as apredictable and uniform
guide to judicial decisions. {Bec. 2703y {1381},

Honfeasance~Misfeasance. Assuming that the defendant local govern-

ment is not iwmmune to sulb, the issve ariszes as to whethey it owed a duty

to the plaintiff to protasct the latter from fiood damass. This raises

the distinction between "nonfeasasce” and "misfeasance”. It has long
been held that local governments have oo duty to protect thelr oitlzens
from flooding. Bven a flood control district is not reguired to install
facilities everywhere within its jurisdiction. Bub where drainages and
flood control facilitiesz are constructed, they must be maintained and

operated properly and without negligence. Hayashi vs. Alamsda County

Plosd Control and Water Conservartion District, 334 9,24 1048 {1959},

Thus a loval govsrnment iz not liable if it does nothing to protect
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olaintiffs, but if it attempts to control flooding in a particular avea,

it im liable if it bungles the effort. Thiz apparently is the case wheth

3

or nob the plaintifl would have been flocded if the local governmant had

wt intervened. In the Hayvashi case, ithe district was held liable for
failure to repair a leves to the detriment of the plaintiff whose land
would certainly have been floodaed without the levee.

Liability for misfeasance in flood contyol and drainags activities

has been

¥

in California. {Bee, e.9.: Carlotto Lud. we, County of Vantura 4pp. .,

pe)

sheld against counties and clties as well as special districts
t

121 Cal, Rpte. 688 {(1975).} No doubt the coastal storms of 1982 and 1943
will vield a new rash of sults against California loval governments. 16
should be smphasized however that local govermmenis are not considered to
e "insurexs” of their citizens' safety and welfare. Even whersz a govern
ment ewbarks upomaflood control program, it is, at most, liabkle for its
egligence, not for any damage which may ocour (Me@uillin, 19263). An
exception to thix is where new areas are flocded dus to the project {sse
section on reasonable use, helow).

Cloak of Pederal Immonity. The Flood Control act of 1928, Sec. 70Zc

stated:

HMo liability of any kind shall attach to or rest upon the tnited
Stataes for any damage from or by fioods or fiocd waters at any
place.

This provision has been hald to constitute sn exception to the Fedaral

Tort Claims Act of fect that the federal government remaing
immune £0 sult regarding its flood control activities Stover va., .2, ,

S, Ct. 276 {1964}

332 F.2d4 204 {9th Circuaii,

guestion logically azises as to what estent this federal shield of

3
e
&

immunity applies to nonfederal governmental bodies that coopetate with

-

fedaral agencies in the design and construction of flood control

facilitdes.

This questiocn was specific addyessad in FPlovida Rast Coast

Railway Co. wvs, U.8. wvs, Central and Sowathern Florida Flood Control

District et al., 51l% F.24 1184 (5th Clyeulit, 1875}, This case involved

Flood damage to plaintiff's raillrcad right of way on two oocasions due
o failure of a flood control levee designed and constructed by the Corps

of Engineevrs and owned and operated by the defendant flood contrel dis-~

trict. The court held the federal govermment to be lmmune to liability



nnder Sec. 7020 but nevertheless held the District liabhle for its par-
ticipation in the project:
Although the Coyps bad primary responsibility for the design of
the project, the trial judge found that the Fiood Control District
workasd cleosely wiith the Corps in the planning stages. The FPlood
Controldl District,. . . “"reviewad in detail, and mnmm@ntpd o the
Ganeyal Deslogn Memorandum. . ., the Detailed Design Memoranduam

< wém

.« . and the Projact Plans and Specifications. t vas respunsible
for alignment of the project. The Flood Control tyict also
vd to the

L]

actual construction of the proijech. In addition the Flood Con~
sl Distyict furnished 15 percent of the funds for compleiing
ﬁhe undertaking., (549 P.24, at 1188},

provided advice and assistance to the Corps wiith ragard
e

\1]

It was further found that after an initial washout in 1979, *, . .neithey
the Flood Control District nor the Corps warned the railreoad oy took
steps necessary Lo correch the defects.” A sscond washout in 1870 caused

34238,000 of damage to the plaintiff. The flood comtrol district was

I$

accordingly found liable:

. . Lfor permitting the construction of a nuisance un iis

land and fox trespass by reason of the rapid ranoff of watexr

it had causmad. It was alse held liable for negligence as owner
S fallure to assure that the project was properly « eeland
constructed and operated, and vicaricusly as a joint venturer
with ths Corps. These grounds of liability were upheld on appesl
{349 ¥.2d4, at 1189).

Act of God. An additional defense posed by the flood

in the preceding cass was that the washoutl was due to an “act of God,”

rather than the district's negligence. This was rejected by the trial
court on the grounds that the rainfall invelved was not "unprecedentad”

and wag not the Vsols prozimats cause” of the damage.

A Colorads case, Barxy v, Game Fish and Farks Commissiconer of

Colorado, 497 P,24 340 {1972}, rejected the defanse that faillure of
dare was dae to an "act of God” in the form of extracerdinary rainfall.

The court held that the dam was improperly designed for the “maximum

H

vrobade flood,” which the defendant should have foressen.

ws, County of Scottas Bluffi, 109 W.W, 24 395 (1864} :

In crder for a flood to come withio ths term act of God, it
must have basn so onusual and extracrdinary a manifesbhation
of nature azx oould not wndery noymal conditions have been
rassonably anticipated or expected. . .A&n act of God does

not necessarily mean an operxation of natural forces o
vioclant and unezpected that no human foresight or skill

could pogssibley have prevented its effect., It is enough that
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the floeding showld be such as humdn foresight could nob e

reasonably expected to anhicipate and whather it comas
in this description iz ordinarily a question of fackt.
{Emphasis supplisd by the Barr court.

Reascnakle Use, Even where negligence is not invelved, a logal

government 1s liahle to the owner of property that becomes flooded or iz
subiject to ingreased levels of flooding as a result of ths defendant’'s

flood control efforts. The Ohlo court in Masley vz, City of Loraine,

A58 W.E. 24 598 {1876}, hald the city liable to ownerg of property re-
ceiving flooding of increased frequency and intensity as a result of the
defendant’s sterm drainage system:

A municipal corpoation may make reasonable uze of & patural
watercourse to drain surface water and will not ks liable

for ingidental damages which may be considered "damnum absgue
injuria.” It is alsc not liable for increased flow caused
simpply by improvaement of lots and streets. . .

Eut where a municipality constructs s public lmprovement,
such as 3 storm sewer s st&m} and thereby effectively takes
privats property for ite own uge by casting serface waters
upon that property, it mus+ pay compensation for the pro-
party taken. . . {388 N.E. Z&, at &00}.

Permit~Granting Punctions. A harder question which has seen little

airing in the courts is whether a municipality or county may ke Iliable fo

finod damage arising as a result of the issuance of building, subdivision

or othsy development approvals. Prasumably the recipient of developmant

permiés would be estopped from holding the municipality liable on the

ground that they were contributorily, and perhaps primarily, at fault

by building in such a location. But what about the zuccessor in title

o one who has been allowed to bulld in a hazardous logation in the recen

past? What is the position of parties rscelving increased flooding dus

Lo nearby develuopnent approved and perhaps encouraged by the municipality
all of the cases considered so far in this paper have involved sonms

x

form of structural activity on the part of the local govermment def

in which negligence or trespass was allsged. Another Chio case, Myotte v

Village of Mayfield, 375 N.E. 24 816 (1277) alsc dnvolvas a structural

activity but hints at wrong-~deing in the city's permit-granting role as

well., Noting the tax revenue accruing Lo the Village from a newlywbuilt
industrial park, the court holds Mayfield liable to a propsyty owner who
experiencas avgmented runcff from the paved surfaces of the development.

The court uphald a ban on the is

of further bullding permitz by the
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dafendant antil drainag: in the vieinity of the plaintiff is improvad.

Unt

recently, municipalities were nobk usually held liable for
flocding resulting from wrongfol issuance of & kuriding permit or from
failure to enforce an ordinancs or approving defective subdivision plans.

{See Breinexr v. . and P. Home Builders, Inn., 536 F.24 27 (3rd Circuit,

1276.1 A recent Nevada case, howevar, nay foretell stricter lesvels

scrutiny in the arvea of municipal permit-granting. In County of Clark v,

Powers, ©11 F.24 107 (Nev., 1880}, a county and a flood ountrol district
were held liable for flood demages resulbing from private devalopment

that caused greater surfacse runoff across defendant’'s land. Although

noe local flood control project was involved, the court found that

the County participated actively ilun the development of theas

lands, both by its own planning, design, engineering, and con-

struction acitivities and by its adoption of the similar activitdss

of variocus privats developers as part of the County's master plan

for the dralnage and flood control of thse area. {611 ¥.24, at 1076)
The court went on to £ind that:

.. Lbhe economic costs incildent to the expulsion of surface waters

in the transformation of rural and semi~rural ayeas into urban

and suburban communities shousld not be borne solely by adioining

land owners. {Id., at 1076}

Summary and Conglusion

This paper has summarily reviewsd several issues and doctrines
affecting lisbility of locsl governments for actions that fall to restyair

flood damage or make it worse. Analogy was drawn from suits belwsan

ves.  Potential

private parties involving flooding and drainage

liability of private parties exists in many jurisdictions for altevation

of natural surface flow to the detriment of upper or lower ripasrians.

Inter-private suits, however, are ineffective as wvahicles for large~scals

lozz-shifting due to the problem of multipls causation and other factors,
Suits against lowal governments {(municipalities, countiss, and

zpecial districts) have been succassfuol in redressing flood-ralated

loszas in inland settings, particularly in California. While hydrol

circumstances of the coast differ from riverine floocding, it is likely
that actions by cosstal substate Jurisdicticons regarding structural
measures, laosd management and emergsncy mansgewent mav be subjected to

Judicial scrutiny in the near future.



Special Perspactives:

308

Tefore:

Bindsr, I
1373 *ram Safaty:
Law Keview 341.

The Critical Imperakive.”™

Moouillin, .

1983 The Law of Municipal Corporations. 3rxd

Callaghan.

w.l. .
Handbook on the Law of Torts. 4th ed.

W

Sands, C.0. and M.E. ldibonati

et

S,

1281 Local Government Law. Willmette, Illincis:

.

Land and Water

raev. Chicago:s

Paul, Minnesots

°






YIT. FEDERAL/STATE POLICY






THE DEVELOPMENT OF A CONSISTENT PEUERAL POLICY
ON COASTAL BERRIERS: A CASE STUDY
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6]

Chairman, Coastal Barxriers Task Force

.5, Departwment of ithe Interiorxr

Introduction

The enactwent of the Coastal Barrier Resources Act of 1982 {(CBRA)
represents a milestone in the development of conzistent federal policy

for the protection of an important natural resource within the coastal

zona., This legislation specifically identified a coastal barrisy ve-~
sources system comprised of 188 units, depicted on 177 maps, and total-

ing approximately 725 beachfront miles., FEach unit has been deterwined
by Congress Lo be a ccastal barcvier and to be undeveloped as pryovided
by CERA.

The legislation provides a valuable means of initisting protection
for these undsveloped coastal barriers. Upon the date of enachkment,
Cotober 18, 1282, no new faderal financial assistance oy expenditures
may be incurred within the system except az stherwise provided by the
Coastal Barvier Resources Act itself. This prcohibition establishes a
consistent federal budgetary policy with ragard to the units of the syszten
The financial prohibitions provided by CERA, as wall as the exceptions,
repregent the establishment of a cohexent and consistent federal policy
toward these lmporxiant natural reszource areas.

+

an important aspect of this act iz its simplicity., It ha

2]

cnly two

2

 type of

-

key components: 1) the systematic identification of a specifi
natural resource, and 2} the implementation of a consistent federal
policy toward those identified arsas. This approach has profound im-
plications for the future: these same components will work in other
areas. Other significant natural resourcesz~~termed “arsas of national
importance’~-~ may be adaptable to ths same approach.

Because of its simplicity, the coastal barrviers concept could be

foni

&

uzad £o protect wetlands, undeveloped riveyr arsas, high hazard chaparra

and similar natural resourgs regions that merit federal attention. Units
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of vhe NMatlonal Park Svstem oy the National Wildlife Refuge Systen~~arsas

already identified by Congress-~could aiso be provided protection in the

same way. Success does not reguire federxal manademant or acguisition;
indead, the goal is to provect thess areas through less federal involve-~
ment rather than more. Private initiative is ths key.

Fqually significant, however, the ceoastal barrvisr concept is a

product of the past. It represents a synthesis of many sariier sfforts
to protect coastal barriers and other patural resources by establishing
consistency policy, Thiszs approacih: has been successful because
it resolves & internal conflicts inherent in the normal opera~

tiong of the

ovarmment. Previous attempts to establish federal
conalztency and to resclve these conflicts were the forsrmmners of the
coastal bagglier concept

The first key componznt of the Toastal Barrier Rasources Act was
the identification of specific undeveloped coastal barrviers to be placed

in the systam. The definition of an "undeveloped coastal barzier® iz a

B

a
product of both sclentifle and public concerns. It im not, and was not

intended to be, a purely scientific concepts the Congresz had to oon~
gider the best intervestz of the county as a whole. A similar approach
would be necessary to implement a workable definition for the identifica-
tiocn of other “areasz of national importance.”

The second component of the coastal bavyvier concept is the applica-
tion of a consistent policy toward these areas. The federal sxzecutiva
should aot in a consistent and systematic way with regard to specifin
and identifiable natural resources.

This article examines federal consistancy in the past, working
through the coastal barvier concept, and l@dﬁlﬂg toward the protection
of other "areas of national importance” in the fubure. 7o do this i
is necessary to

. define the consistency concept;

. dimcuss the possible componentg of a consistent federal policy;

. veview past efforts to egbablish consisztency in federal
PECQGTSms ;

. oconsider the coastal barrier concept from the perspective of
the federal budgst;

. consider fedeval tax policy from & consistency psrspective: and
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. apply the federal consistency oon apt to the protection of
{unuzesalonalﬁv established natural resource arsas as wall as
future araas of national 1m9mrﬁaaﬁe(

The Consistency {oncept

Tha basic premise of consistency is simple: the federal government
should agt in a gystematic manner toward aveas that merit compatible
treatment. ‘This does not mean that a single-purpose policy iz applizable,
or plauzible, for the wvast mgjority of the United States. Howevar, there
clearly are some resource arsas that are worthy of being consideved from
a common objective, The successful identification of undeveloped coastal
barriers is evidance that identifying other areas of nationsl lmportance

is practicable.
Histoerically, key natural resource aresas have been sat aside as parks

wildlife rafuges, wildernsss sreas and the like. The CBRA now demonstyate

M

that a second generation of natural resource protection can be initiated

Y

without expanding federal management and uwontrol. Already-established
argas can also be protected in the same wanner. Less govermment rather
than more can be used to protect thess key natural resources.

Two benefits accrue from consistency in federal policy. Flrst,
the government avoids expensive internal duplication. Projects funded
or sncouragad by ong program need not be protected or acguired by another.
Second, a consistent policy has a dramatic impact on private expectations
and opportunities and, therefore, on the future development of the arsa
in guestion.

The simplicity of this concept makesz the lack of a consistent federal

policy seem inconceivable. The fedaral govermment has spent millions of

dollars trying to protect the natural resources of coastal areas; more

milliionz of dolliars for support facilities that create Lremendous incen-

it

“

tives toward development of the same areas: and even more wmillions of
dellars in insuranvs claims and disaster relief when the people that

have moved in are flooded outb.



Components of Consistenoy

The impact of the federal govermment on the ultimate use of natural
ragourees such as wndaveloped coastal barriers is a produch of federal
expendl turass, federal substantive lﬁqiélation, zand federal tax laws. Theas
factors are distinct becsuss of the way they are de"ﬁlope& by the Congress
and administered by the BExecutlive Branch.

wWithin Congrass appropriabtions, substantive laws and taw legislation
are agtablished indepandently. Under the committee system, legislation

concerning each of these originates in a separate get of commitiees

This means that substantive legislation concerning, for example, faderal

Flood insorance, will arise in one set of Cong al committees. Appro-

priation of funds for the insurance program will be the prodact of anothe:

N

et. Finally, tax poelicies for dinsured aveas will be initiated by a

. »

third. The federal executive also separately addresses and implements
substantive legislation, budget, and tax policy.

The existencs of these three distinct legislative avenues complicaie:s
federal policy, both at the Congressional and executive levels. Obviousls
substantive laws and faderal appropriations axe closely related. Changing
ongs will dramatically fect the other. 2 federal program created by
substantive legisiation will only work if it is funded by appropriations

Y

ation. This is not true for thoss substantive laws that are not

legis
dependant upon the distribution of federal financial assistancs such axn

federal license oy permit programs. Although a cutback in appropriations

may vasduce ami create delays, actual consistency in this area
regulires substantive lesgislstive changes.

The third factor, tax policy, is independent of the other two. Fax
committees are distinot from those that originate subztantive laws., In
addition, as with federal permit programsz, the budget process does nob
directly change federal tax pelicy which is largely indspendent of appro-
priations. & reduced appropriation may limit the numbear of tax examingrs.
but peopls will still be regulred to pay thelr taxes consistent wwith

exizting requirements.
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paast Bfforts to Achieve Substantive Federal Consistency

& consistent federal policy for provsction of certain natural

resouross neans that all appropriate federal programz and projests will

be designed and adwinistered to achieve a common chijective. Applied to
coastal barviers, this would mean that all federal programe~-not jush
new financial assistance and expenditures--would be gearved toward pro-
tecting these natural resource areas. Federal permits for bridge con~
struction or dredgs and £ill operationz, for example, would also he
Submtankive consistency was not established by CBRA and this is
typical of faderal lsgislation. This iz because substactive consistency
with ragard to coastal barriers, or any area of national importance, re~

quires that federal actions have a common purposs and a single deciszion=

maker. Typically, the federal exscutive branch has neither.

Faderal laws applicable to areas of national importance such asz

undeveloped coastal barriers often have inconsistent and conflicting
goalx. Federal legisiation is typically directed at program areas suc
as highways, health, and education and most Congressional committees ars

responsible for these sublects oot for specific geographic areaz. Each

of these program arsas has its own specific purposs, typically, Lo promots
expand, improve, or maintain the subject of the legislation. This means

and instru-

that the federal government, through its diverse agena
mentalities, may be encouraging and supporting highways, community develor

ment, power facilities and natural resource protection all at the same

By
@&

time. Subjesct mattsr laws with strict program-oriented purposes ave ©

first major impediment to a unified federal policy for aream of

importance.

Further, there is no single fedsral

cf national importance. A substantive overall policy review of the intey
action of federal programs applicable to a spscific area is not feasibls.

A enacted, program ares laws are administered by federal executive depart

mente responzible for the subject. Mosh substantive federal laws ave

P

dirvected at the ssoretasries or obther leaders of the various federal depart
mants and agencies. ©Occasionally, the Congress will vest authority in a

specific agenay. Rarely, howewer, will a specific act directly authorize
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the sxecoutive heanch as a whole to make substantive decisions. This

problem, coupled with the divergesnt goals and purposes inherent

federal

thesze federal laws, makes it difficult to acshieve substantiva
consistancy.

Freviocus legislative and exscutive actions have not resclved this

issue, but they have provid to estaklish

consistancy of faderal substantive p ¢y have fallen into four vategor

£

1Y sxercize of discretion within the federal executive; 2} Congressiona

statements of general pelicy; 3}

whion applicab

Danoretion with Lhe Federal EFxecutive

The exzrcise of discretion within existing asthorities has been

ion-

i

used in an attempt to establizh a common purpose and unified deci

ive has been

making. The authoriity of the Chief Es to supervi

and lead the executive pranch. Although Presidents may have only limi

S

te

authority to act as, or in lisu cof, a particular secretary, they have a

7

;4.
8

7

significant responsibility to give divection and wmanage ths federal

executive as a whole., Directing and structuring the discretion available

tO program wanagers is one option that has been available to all Presi

dents. The dilemma, of course, is that the more specific the problem,

the less effective the contrel and the mors cbvious any conflicts with

the basic laws in guestion.

~
3

Chisf Executive discretion and authority can be exercised in a

»

i
number of ways. One of these iz the Preszidential Executive Order. The

Regulatoery Analysis Baview Group established by Executive Ordsr 12044
1978 by Fresident Carter and President Reagan's Executive Order 12231
are ezamples of the exzercise of the general management authoritiss of

the Chief Executive. The Raagan initiative has besn sugcees

ignificant impact

e

establizhing an Administration tone that has had a

~

decisionmaking within the federal government. Presidential Executive

=3 to address natural re , watlands, Floot

Another way to use Fresidential authority to establish substantiv

conzistency is through the O0ffice of Management and Budget, a part of

271
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Execubive Office of the President, OME has traditionally been otilized

o

o set policy direction within legislatively established boundaries. One

{now being replaced by

ezampliz is the OMB Circular A-85 review procass
& new Presidantial Executive Opder 12372} which structures federal exeo-
ubive communications with state and local ¢ rments,  As with Exscutive
Orders, such circulars ave effective in &stablishing tone and direction,
but they have limits, they cannot change either the legisiative basis for t
decision or the decisioomaker. The formula established by Congress in the
substantive legislation wust be followed.

third approach is the adoption of a more exbenszive sub-Cabinet ox

Calsd

Council, as has besn dope by the Reagan hdministration. Here agail

howevey, the irnherent restrictions of narrow legislation and specific deci

wamakers will be a limdtation. As with Execubive Orders and DME Circu~

lays, such a strocture can establish tons and direction but it cannot

N

change the limitations created by Congress.

Congressional Statements of General Policy

Pericdically Congress bas passed a vaviety of laws designed to
gquide federal deciszionmaking or to establish concern aboul protection of
important natural or cultural resources, but not necessarily to amend
existing substantive provizions or to change the decisionmakers. Tha
National Environmental Policy Act, the Fish and Wildlife Coordination
Act, zmection 105 of the National Historig Preservation Act, the Council
on Envirormental Quality, and the role of the now~defunct Bureau of
Outdocr Recreation are illustrative of this approach. A4ll have several

aspects in common. First, they contain consultation and information
provisions: they do not amend specific subject-area lagislation., Second,
they are not designed to veto projects bub merely to introduce environ-
mental, soclio-sconomic and cultural consideraticns. Third, they leave
the decisionmaking with the substantive agencey or program and do oot
create an independent ov single decisionmaker.

Ezzzssing the overall dmpact of these Congressional statements of
policy is difficult. These luitiatives have playved an important role
in raiming a greater general envirvommental, socis-economic and cultural
awareness withio the executive branch. Althouwh these tyvpes of laws are

of broad applicability, they tend to be effective only when troly signif-
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icant resources are at stake. NEPA compliance, for exampls, is important
when there axrse sigoificant resources in jeopardy. At other times, it

becomes routine and parbaps unnecessary and inefficient.

Specific Prodect Area Legislation

Specific project area legiszlation is legislation applicable to one

type of resource and ons or a variety of faderal programs. iUnlike the
more gmneral Congressional statements of policy, these provisionsz contain
a substantive wveto effect. That is, onlass the conditions establishesd

by these =zeparate laws are satisfied, an otherwiss-authorized federa

b

program oy project cannot procesd. Section 4(Ff) of the Department of
Transportation Act, §7 of the Endangered Speciles act, portionsz of the
Clzan Aly Act and portions of the Surface Mining Control and Land Re~
clamation Act all reflect these gualitvies. EBach iz directed at a specifi
type of resource and, with the exception of the BEndangsred Specles pro-

vision, they are yestricted to a navvow range of federal programs.

Specific Legislation Applicable to Designated Areas

Soms legislation has abtterpied to establish & single federal purpose
and single fedsral decisionmeker with regard to a falrly broad resource
area. Whils there are no perfect examples, some laws ab least have at-
tempted to establizbh such broad-based federal substantive consistancy.

The Coastal Sone Management Act, the orsation of the Federal Inspector

for Construction of the Alazka Natural Gas TPrans

o2

portation System, an

the Pinelands Natural Reserve Act are lwmportant examples. They arve
transitional, however, and each has significant limitations that frustrate
tablishment of a trus federal consistency.

The wastal Zone Managemsnt Act attempts o idantifyv an avea of ocon-
cern and to estaklish a consistent fadersl substaniive approach, There
ars saveral problems, howsver. Pirst, the scops of ths CZMA is overvhslm-
ingly diverse and cannot possibly be subiect to a consistent federal
appreach. While Miami Beach and dasolate ocastal stretches of Horth
Carclina may bhoth be within the coastal zoneg, they are nob the same and

cannot be treasted the same. Second, and perhaps rveflective of the diver-
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sitv of the coastal zone, there 1is no single federal purpose in the Ack.
The objectives are vague and Lli-definad wben applied to ths various
areas within the coastal zone. Third, the axecutive has deferrad to

the goasztal statses in the articulation of the purposes provided by the

Aot and has therefore thiz problem and the difficulties

oy provision ltseif. CZMA does not meet sither

inhersnt in the o
standard for substantive federal consistency: thers is no single fedexal
purposs noy is there a single federal decisicrmaker.

he Padaral Inspector for construction of the Alaska Natural Gas
Transportation System was created purswant bo Chapter 9, Title 1% of the
United States Code. The provision creates a singls federal decisionmaker
for the construction of the Alaska Natural Gas Pransportation Svatem.

211 federal actionz applicabls te this project have been identified. Im~

o 3

e

plamentation of sach of these hasz then been transferrsd {reorganized)

to the Federal Inspsctor. This is a droamatic and successful example
the creation of a single federal decisionmaker.

A third example ¢f legislation attemphting to establish a single
federal purpose and a uingle federal ceciziommaker iz @ series of laws
enacted in 1978 incorporating Towell, Pinelands, Jean Lafitte, and Santa

Monica Mountains lnto national park and recreabion aveas. The Lowell Act

.

{P.1.. 95~2380) has the better consistency provision. Section 102 provides
as follows:

Sec. 102 (&) Ary Pedersl entity conducting or supporting
activites directly affecting the park or preservabion district
shall~~

(1}  conzult with, cooperate with, and to the maximun
extent practicable, coordinate its activities with the
Decretsry and with the Commigsion: and

{Z} conduct or support such activities in & mannex

{a) to the maximun extent practicahle ls con-

siztent with the standards and criteria eshablished

pursuant te section 303 {e) of this act, and (B} will

not have an adverse effect on the resources of the
park or preservation district.

{B}) Do Faderal entity may izsue any license or permit
o any perscn to conduct an activity within the payk or preservation
dizstrict unless such entity determinss that the proposed astiviiy
will be conducted in a manner consigtent with the standsrds and
criteria established pursuant to sschion 3202 {e) of this Act and
will not bave an adverse effect on the resourc of the park oy
rpresarvation district,

“®
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Aft@v 1978, Congress wrestled wiith a number of differsnt areas in

an attempt to refine and improve wpon the legislative approach evolving

with these new areas. Consensus broke down, however, az older concents
that would have depended upon nearly total federal manasgemsnt and control

were advocated as improvements to this new approach and the momenbhum was

lost.

FPederal Pudget Conslstency: The Coastal Barriers Conceptl

It has opnly been within the last decads that the federal budget
has been svaluated from an cverall perspechtive~~not to achieve federal
congistency but to simply identify total federal expenditures. Obvicuasly,
internal budget consistency 1s a far more sophisticated demand and ons
that has just begun to svolve.

In addition, despite the lack of hisztorical precedent, theve ars in
act few legal difficulties in establishing federal consistency through
the federal budget process, Unlike the problems inherent on the sub-
stantive side-~lack of a unified purpose and the proliferation of da-
cisionmakers~~the budget authority is clearly centralized. Inder ths
Budgsat and Accounting Act of 1921, the responsibility to establiszh and
cransmit a budget to the Congress restssguarely with the Fresident. In

Ficials within the executive branch are spacifically

additvion, lesser oi
forpidden from providing an estimate or request for an approxiation, or
an increase therecf, to the Congrass unless specifically regussted by

Congrass, and only then through formal channals. The clear avthority re-

siding wiith the FPresident to develop the federal budget and the fact that
gach budget is subiect to review by specific appropriations committess
not the more diverse substantive committees, makes the budget process a
powariul policymaking teol.

The traditional approach to protecting barrier islands would have
peen federal acguisition and management. Suoch an approach, conziderad
in 1878 but not adopted, would have been extremely expensive, both
initially and from a management perspective, and destructive of private
oy state and local government opportunities. Thereaftar, a budget
approach was initiated. Bection 341 of the Omnibus Budget Reconoilation

Azt of 1981 (OBRA} (P.L. 97-35), spoke directly to the problem. Sub-
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wiew flood insurance coverags shall
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. oon oy aftasr Cotober 1, 1982, for any new construction
oy substantial lmprovements of structures located on undesvelopsd coastal
barrisrs which shall be designated by the Secyetary of the Interior.”
In essencs, Congress stopped future federal fonding for flood insurancs

on the vet-to~be-~designated coastal barviers.

The Coastal Barrier Respurces Act of 1982 (P.L. 87-348), expandad
the concept embodied in OBRA. Congrass btook the proposed demignations,

reviewed them carafully, and snacted new legisiastion creating a Coastal
Rarrier Reszources Bystem. There are several significant observations

vy %

to be made shout this law. First, although it rvestricts federal expend-
itures, it was not passed as a budget measurs arising ocut of the appro-~
priations committees. In this sense, CBRR is a substanbtiva consistency
provision rather than a budget provision. This switeh from ORRB shows the

close relatlonzhlp between the two approaches. Sscond, the prohibiltions

on federal financial expenditurss were significantly sxpanded from OBRA.
Almost all new fedeval expenditures were prohibited. Third, CBRA specifi-
cally doss not address striotly substantive federal actionz such as paomit
and licenssz that do not resull in the specific expenditure of fedeyal
appropriations (other than adminisirative or overhead costs). This
distinction illustrates an important differsnce betwesn total substantive
consistency and budgetl cmnsistency alone.

The ooastal barrier esxperience dewmonstrates the strencsth of a federal
budgetary consistency program for an identified area of national import-
ance. ‘Through the Coastal Barrier Resources Ach, the framework for
rezource protection has been achieved and i rful protection incsntives
set in motion with less federal invelvement rather than wmore. Unwise

federal expenditares have been averte costly federal acguisition and

C)

managenent avorded, and state, local and privabe responsibilities angd

opportunitises retained.

Fedevral Tax Consistency

Federal tax wolicy is the third major {actor controelling the impact

of the federal government. As with substastivs legislation and budgst

policy, the Tax Code of the United Stetes has a separate and dramatic
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- on the fubure vse of identified areas of national importance.
ither the federal deficit perspactive or with regard to impacts on

¥

dual decisionmaking, indirect tax expendityres {potential taxes

liected because of deductions and exceptiony} are as significant

ol

act budget oubtlays. Her
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to the opportunities and difflculties provided by goverrmental
s and policy decisions. As discussed previously, these actions

vectly influence future land use with regard to coastal harriers

W

v axeas of national importance. Currently, tay consistency rvemains

e possibility and one that merits specislized treatment, both by
qoutive branch and the Congress.

rain the key is carsiul identification and delineation. FPreoise

icabion of areas of natiopal importance will permit and sncourags

ent and supportive fedexal tax polioy. FPollowing the psssage of

stal Barviey Resouroes Acst, tax lsgislation was promptly intyroduced

ald have eliminasted the deductibility of interest paid on a loan

constrgct & struchure within the Ccastal Barrier Resources System.

suld be ne better example of an attempt o aliygn federal tax policy

leral budyet policy. A policy that restriots direct federal ex~

eg on unite of the Ceastal Barvier Resources Svystam should also

diract federal tax expsndituresz such as mortgage and sualty
veotions to achlieve actual consistency of purpose

The Federal Consistency Rele

enactment of the Ceastal RBarrier Resources Act of 1982 represents

ine in the development of consistent federal policy for the pro~

»f natural resource aress. It has demonztrated two important
Fivst, identification of natural resources is Fundamental.

‘ensigstency of federal purpose can assist to protect such areas

spanding government oontrol.
rkablie definition and the actual designation of undevelopsd

arriers made the Coastal Barrier Besources Act possible. Thers

te define and identify those remalining segments of the United

1t ave worthy of specialized faderal attention. Congress has

stablished the groundwork for this ident:

g..»

fivation process in
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two wavs., FLrst, many Ray natoral resource areas nave already been

s

idantified through existing legislation. Second, with passage of the

W

Taz Treatment Extepsion Act of 1980, Congress established a cargful and
warkable definition of thosze additional arveas of national inportancs
that may merit additional federal concern. That legislation defines

for which preservation or protection constitutes a

those special areas
"congervation purpose” ynder portions of the United Stabes Tax Code.

Onoe kKey natural aveas have been 1dentifiad, twe critical decisions
muzt be made. Should the federal government participate in thelr pro-
tection and, if so, how zhould this s done? Both the sxistence of fed~
grally established natural resource areas and the Tax Treatment Extension
Act definition suggest that there are areas of national importance that
merit faderal abtenticn. This attestion must be carefully stractursd,
howsaver. The coasital barrier concept bas bosen suceessful hecause it iz
geared to the proposition that the federal role should be limited.
Federal expenditures should be rastricted to avoid expensive internal
inconsisvencleg. State, local and private participants should be provided
with an additional incentive to act, not to have the federal government
aot for them.

Fedaral conszistency can accomplizh these goals. Onos areasz of
natiocnal lmportance have been identified, the federal impact on the area

must be reevaluated, a zingle purpose must be establishsd and the federal

impacts aligned in a consistent manney. Plrst, the three major federal
factors affecting these arsas, federal substantive lagislation, federal

tax policy and federal budget policy, must be reevaluataed and adjustad,
as appropriate, to be sonsistent with the faderal objective., Second, to
the degres furthey unity iz appropriate, s single federal decisionmaker

should be established for these arsas. There may be a need for a con~

sistent federal voice interpreting federal policy with regard to these
identifled areas.

In this manner, the fadersl governmenih can creats a significant
incentive toward protection of areas of national importance and also
avold direct federal intsrvention and federal management outside of alread
established areas. Toportant incentives for state, local and private
protection efforts can be established without an expansion of the federal

role. A Smaller federal uovernwent can be more effective.
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It iz from this perspective that the coastal barrier experieace
and the ideal of federal consistency it represents become most importani.

-

sroach has done away with traditional fedeval pigeonholes and has

addressad & single type of resource, yvet one that covers significant
geographic arsas, in a systemabic and compatible way. Fedsral consistenc
has been utilized to assist in the protection of a key natural resouros,

to save taxpaver dollars, and to aveid federal intervention and presempiio

of state and local congerns. An effactive and pr s federal tool has
been crafted., National priovities have been established, bot not dictat:

and the stage has been s=t foy additional non-federal protactiosn,



SUMMARY OF RECENT GAG STUDIES RELATING TG THED
NATIONAL FLOOD INSURANCE PROGRAM

Fon Wood

.5, Genaral Accounting Gifice
During the past yvear the General accountingy Office {(GAQ) has con-
dusted a number of studies on the Federal Emergency Management Agenoy's

(FEM2) Hatlonal Flood Insuvance Progyam (MEIP). GAG has exanined the

following damues:

. iz the flood insurance progyam stimulating flood plain
davelopment?

. SBhould flood insurance be avallable for development in high
hiagard areas?

. are flood plain managemsnt regulationsg being adeguately
anforeed?

&

. How does TEMA establish actuarial rabeg?

. Is it possible to eliminate the federal subsidy and make
the NFIP self-sustaining?

. Is the fedsral flood insurance vevolving fund an appropriate
mechanisn for handling the program's finances as compared
with a direct annual appropristion?

. What is the impact of receni premium vatse increases on
individual and community parviicipation in the NFIP?

. What is FEMA's progress in converting flood-prone communities
from the emergency phase bto the regular phase of the NFIP?

GAD's findings and recommendations ralating to these issues are

P
)
b
N
b

discussed below. A complete GAC reports on the NPIP iz appecded.

Flood Insurance Is Not a Significant Pactor In

Encouraging Coastal and Barrier Island Development {(GAD, 1902}

Coastal and barrier island communities are developiny rapidly be-

h

cause they offer many atiractive features and opportunites for retire-

ment and recreation. After studying siz coastal comminities, jpnrerview~

‘ederal, state, and local

ing various icials, and reviewing ressazch
literature, GAD concluadad that the availabilivy of faderal flood insurancs

is not the principal reason for fleood plain development in these commuon-—

X

ities, but thalt iz a marginal added incentive to development.
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Flocd insurance provides financial sscuvity to lenders to maks loans
and to individuals to buy homes or make investments and it requires bLhat
puildings constructed mest cervtain standards, thus providing communities
with greater confidence to allow construction in such areas and ipndividoaal
with a more ascure fesling of having a safer structure.

Other major factors promobing development of coastal and barrvier

. - S e x e s $ ol s . _— AP
izland commurities includs bridge access to barrier islands; coummunity

¢

infraztructure such as roads, water, sewers, and ubilities; the availl-
abdlity of mortgage and investment capital; construction costs; the state
of the sconowmy; and raglonal and local economic conditions.

Many of the 115 people interviewed and the many research studies
reviewed pointed out that these other factors were more important to
development than floocd insurance. For example, Marviand officials ad~
vised that a new bridge was rezponsible for increassd dsvelopment in

Dowan City., The following table swmmarizes the views ¢f the individuals

TARRLE 1
SUMMARY OF VIEWS REGAERDING IMPACY
OF FLOOD INSURANCE ON DEVELOPMENT

Beasons program alded development
No No impact
Grouw Financial Better particular o Programn
Interviewed Security Construction TEASON Mo opinion Ulscouraged Total

Federal
officials 3

&
et
NG
>4

12

officials & 12 7 0 g 25

Community
officials 5 3 4 3

[}
o

Business
pecple 24 11 10 11

'a
2
~d

Potal 38

fad
[e2}
o)
[
s

oy

fo-

11

LT

Ho one clited flcod insurance as the principal factor encouraging
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flood plain development . but 28 of 115 people interviewed thought that
fiood insurancs alded development. The primary reascons given were finan-
ocial security and better constrgction standards., Pifteen pecple said
that Fflood insurance had no impact on development and one had no opinion.
Federal, state, and local community officials thought that the primary
reason the fleod inzurance program alded development was the better con-
truction standards requirsed under the program. Business pecple thought

he

2

(23

that the most important reascon the program aided dsvelopment was

t

financial security the program provides.,

Should Flood Insurance Be Avallable

For Develcpment In High Harard Areas? (GAG, 1982

-

Development in if certain

fiood plain management vequirements have basen met., Recent information,
observations in the field, and discussions with community sfficials re-
vealed that past development 1n some coasztal high hasard areas may have
been unwise begause wave heights from storms and the stability of struce
tres Lo withstand wave impacts had not been considered. FEMAE has recentl
revised its insurance rating system to encourags elevation at least to
the wave height Iavel in the coastal high haz arveas as an interim

measure unbil new maps ars developed which reflect wave h

adopted as part of the local flood plain ordinances.

Even with this recent lmprovement, Congress should reconsidsr whethe:
it is desirabls public policy to continuve providing floed insurance for
new oy substantially improved structures in high hazard areas adiacent
Lo the ceoast--referyed to as wave velogity arsas or ¥V zones~~hecause of
unavoidaklse potential for loss of life and destruction of property in
thess areas. At the sawme time, Congress should reconsider whether federal
financial assistance for acguiszition, construction, or reconstruction
purposes should conbinue to be provided in the coastal high hazard arsas.
The policy guoestion invelved is whethsr the fedevral government, through

its assistances programs and taxw laws, should share in the risks orxr wheths

individuals whoe build in coastal high hazard areas in the future should

assume the full risks of losses.
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FEMA'e Moniltoring Pyogram Inadeguate for

Enforcing Flood Plain Managemsnt Reqgulaticuns {(GAD, 1382)

FEMA conducts a limited monditoving program £o determing how well

communities participating in the flood insurance program are enforoing
fiood plain managenment regu ions. The key element of this program is

a visit by FPEMA vepresentatives to an individual community, referred to
as a Community Assistance and Program Evaluation (CAPE) visit., A CAPE
visit involves meeting with leocal officials and other comgmmity people,

a review of construaction permit procedures, and a field inspection of

new construction ceourring in the fiood plain. The obiectives of a CAPE

visit are to explain and clarify the program {comaunity assistance) and
to check on a community’s implementation of its flood plain managsment
regulations {program evaluabion].

The successful mitigation of flood hazards in bhe Inlted States iz

dependent on the adoption and enforcement of sound fleoed plaln managenent

practices at the local government level. After 15 vears, relatively

Tittle iz known overall about how well communities in the flood insuranc

program are enforcing fleod plain management ragulationz. GA0 found

that FPEMA's monitoring program was limited, the method of ssleocting
communities to visit was inadeguate, and the results of community visits

were not evaluated.
FEMA had established z goal of monitoring about 20% of the regular
program conmonities in the flood insurance program each yvear. Por the

five years anding Ssptewber 30, 1981, FBEMA had visited onily 77% of the

3

wimber of communities that it intended to visit. FEMA Reglons IV

»

{Atlanta) and VI {(ballas) attaiced only about one-third of their goal,
yet those two regions account for about 70% of policies in force and
new construction in the flood plaing and about 57% of total insurance
claims paid to date

GAG alzo Found that stvong percepbions exist that FEMA headguarters

was lenient in vaguiring thail program regulations be anforced by par-

ticipating communities. PEMA management told us of thelr intent o pursic

an aggressive mounlhoring program and suspend ocommundties that did not

comprly with flood plain management regulations.
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GAD vecomended that FEMA:

. Establish a centralized control
monditoving and enfcrcemant progyram.
the systematic “&’163("{‘,].Ct1 an-:i periocdic

and suide the
aystenm should include

updatimq of information
ola

&
<
2]
-+
353
ot
o]
{3)
P
2
o
]
ot

on those commanlties in each region whose compliance with flood
wplain rﬁqulvamedwn z consiéered cri;ic&,. These communities

t
muld receive ing wisits. The systen should
g0 include uOQtlzu - L8 Lo
rmeasure individual and overall comzznmity /‘E“"n}’llldi“(;u and to
avaluate the effsctivensss of the monitoring program in each
ragion.

. EReallooate st rezources o inorease monitoring activitiss in
regions IV {(Atlanta) and VI {ballas}.

5

. Iszue a pollcey statement to r@ginnal offices and proygram partici-
pants setting out the agency's position on suspending communities
for failure to enrorae reqaché fiond plain management regulation:

FPEMA'es Ratesetting Process Needs to Be

Changed To Increase Premium Inecome (GAC, 1983a)

Between 1878 and 1981, a period of moderate flooding experiencs
aceording to Fasderal Insurancs Administration's (FIA's) Deputy Admdinistra-
tor, the vast majority of the program's risk premium rates did ast produce
adegquate pramivm income to cover their associated costs. Despite thrse
successive rate increasss sincs Januwary 1981, these rates are still in-
adequate.

Inadeguate ratez have created an unnecassary fiscal drain on ths

program and may have worked counter to Congressional intent. The act

regquires policyhelders in newly construoo vroparty to pay actuarial
rates in order to create the proper incentivaes for taking flood loss

ion measurss. Rates for new construction in zones A1-330 and Vi~

ViD have besn inadequate and may have dampened incentives to mitigate

flood lesses. In any evenit, the federal govaerrment hag had o provide

a substantial subsidy in an area where none was originally intendsd.
FEMA's risk premium rates need to produce adeguate premium incoms
o cover thely asscolated costs, By setting a fiscsl year 1388 goal of

self-gustaining, actuarially sound program, FIA's admniniztrator has

foom

i the agenoy's ion on the adeguacy of the risk premiuxm rates.

In our discussions with PIA officials, we identified various effocrts that

o

1
are underway to addrazs the weaknesses we have identified. FEMA'g

effort Lo date, bowsver, 15 lun a very preliminaxy stages and all
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the actions and resources necessary to produce adasguate risk pramium

rates have nob been fully defined.  FEMA will nesd to put forth a con-

siderable L it iz to produce a cradible ratesetting method that

$odn

will generate adeguate risk premium rates by scal year 1BBE, FEMA's

sffort would be materially assisted 1f, az it has proposed, it develops

o

plan that provides & clear agenda for addreszing the data and meth-

adological weaknesses that have costributed to the curvent zituabion.

Regsides corrsching the identified weaknasses, other actions ars

o

needed to improve FEMA's vateseibbing and maks it move in line with ac~

ceptad actuarial principles. Filrst, FEMA needs to estimate and begin

to avommulate a catastrophic reserve. Accepted actuarial principles

Y

n. FEMA's boryvowing authority is not, in

clearly warrant such an aot

..... ince its uze ingreases

2

GBOts view, an adeguate surrvegate for a raser
rather than offsets progyam costs.

Second, FEMA needs to explore ways to simplify its rats structure.
The ourrent atructure is too complex and may actually contyibute to the
program's financial problems. Fewar classifications would not prevent
FEMA from charging policvholders on the basis of the risk through brosder
risk categox1ea~»nnuimpmrtant considerabion in light of the program’s
problem with adverse selection.

FPinally, in sebbing rates FPEMA needs to conbinus to give more oxe-
dence to its recent loss experience. We recognize that the nature of
filoods can result s highly variable data. Indeed, FEMA's adoption of
the hydrologic model is an attespt to deal with this phenomenon. This
model, howsver, has not proven Lo be a very accurate predictor. Further,
vatez in some of the program's malor zones, particularly zonsas B oand O,
are not based on the model but on Judgment.

To devaelop a risk premium rabe structore that pro

»

premium income and 1 in line with ascceptsd actvarial

racomme nded that the Dirvector of FEMA

. Develop and implement a plan to correcht the identifisd data
and methodological weaknesses in FEMA’s curyent ratesetting
approach.

. FEstimate and establish a catastrophlic reserve.

. Develop a rate structure which appropriately reflects variations
in risk without unnecessary complexity.

. Incyrsase > on regent loss experiance in saetting rates.



Altervatives Exist for Eliminating

the Federal Sobhasidy {(GAQ, 19834

To develop a self-sustaining, act
sar 1983, FPEMA will need to eliminate the federal subsidy. This will
require an increase in the chargsable rates and/or a decresase in the
value of the insurance provided. It is unrealistic to expest the policy-

iess than half of the

Jand

helders paviog risk premiuvm rates, who constitube
program and whose rates are slready inadequate and will have to be raised
to beay the full burden of the existing federal subsidy throuwh a oross-
gubsidy. Faced with substantizlly higher rates, these policyholders

might leavse the program.

FEMA will have diffic ing exactly what changes in chargeabi

rates will ks neces:

ary. The current chargeable rates in the regular
prograc wers sel on the basis of what FIA officials helieved was affordab
and not with reference to the risk premiw rates which could be charged.
Az a result, the amount of the intended subsidy cannot be readily detexr~-
minzd. While this approach was appropriste for the smergency program,

it was not and iz not appropriate for the regular program.

In order to decide whal changes ave necessary to eliminate the fader
subgidy, FEMA needs to develop a chargeable rate structuxe which cleavly
identifies the amount of intended subsidy. The best way to accomplish
this iz the approach Congress suggested in the aAct: establish rvisk pra-
mium rates that produce adeguate premium income and derive a sel of
chargeable rates which could be determined by subtracting a percentage
subsidy from the risk premium rates.

Raizing Lhe chargeable rates or decreasing the valuoes of losurance
provided, if done in a relatively short time frame, could be harmful to
program objectives by reducing participation and increaszing the use of

disaster assistance and casualty logs tax writeoffs, Thus, FTEMA must

@

carefully monitor the impact of its chargeable rate increases op its

neads to develop a method to monitor the

prolicvholder base.
impact of asy changes it might institute in the value of insurance co-
verage on the demand for disaster agsistance or the lavel of casualty
loss taxw writeoffs. FEMA may find it necessary, as the Admindistrator

recogrnized, to extend the time frame for eliminating the federal subsidy
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The Ast currently allows FEMA considerable freedowm in establishlog

chargeable rates. Former PIA Administrators believed that eliminating

:-r

e federal subsidy was to be accomplished

o

ver & nsiderable peviocd of
time through the turnover of the insured propertiss ioventory and the
positive impact of flood plain management regulations and not through
changes in the chargeabls rate. The current Administrator has taken

a different approach. He wants to eliwminate the federal subsidy in a
much shorter time. To do so will regquire changes in the chargeable rats
and/or in the amocunt of insurancs provided, While the Administrator has

indicated that he does not want to achieve his objective of a self-sustair

ing, actuarially sound program by reducing participation in the program,
his approach does repressnt a fundamental changs from how the program
has previously been administered.

In view of thisg the Congress nazeds to consider telling FPEMA whether
it agress with the shift lo direction and giving FEMBE specific guidance
on how the federal subsidy should be eliminated. If Congress supporis
the current Administrator, it needs to recognize that chargeable rates
are likely bto increase, possibly by a substantial amount, and that wide
participation may unct be achieved. On ths other hand, if Congress

supports the move gradual approach employsd by pravices Adwmiaistrators,

it needs to recoynize that a substantial federal subsidy could continoe

into the next zanbary.

Congress Can Incraase Its Conirol

Over How Tlood Insurance is Financed. {GAD, 1283a)

Congress established a revolving fund to finance flood insurance.,

53

ds are typically set up to finance government programs where a

Such fund

-

buyver/seller relationship exists. When the congress sestablished the

flood insurance yevolving fund, it expectsd the program to be run as

a toint govermment~insurance industry operation and viewed the fund as

necessary ho provide flexibility and timeliness in paving claims. After
a servies of disagreementsz, in 1378 the guvernment terminated the insurance
industry’s involvement and took over the program.

Because pramium income has not covered costs, FEMA financed the

insurance program’s losmss by borrowing funds from the U.8. Traasury.
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Bevrween 1970 and 1980 it boryowsd about 38354 million and by the start

of fiscal vear 1981 had almosi exhausted its $1 illlion borrowing anth-
ority. appropriations in fiscal year 1%81 and 1282 have restored FEMA's
horrowing authority to just under $1 billion, &Although it borrowsed money

~

each veay, FEMA was not msguived by its enabling legislation to regularly

[ ¥4

reguest appropriations to yepay its boxrowings. GAD believes that the
Lack of a regular reguirement to reguest appropriations to repay borrowin
has reduced the akility of Congress to oversee th: flood insurance proygrs

:

and to ddentify why the program was opsrating at a deficit.

GAD has often expresszed concern over Congress' weakening itz control

over program activitias when it authorizes revolving funds. GAC believes
the public interest iz best served when the congrsss exercises direct

control btheough the asppropriations process. At the same time, GAD has

recognizged that there are legitimate reasons for establishing revolving
funds and as a result has stated that revolving fuﬁés nead Lo be examinsd
periodically to determine whether they still meet the criteria that
justified thelir cyreation. Because the basio conditions surrounding the
flood insurance revolving fund have changed, GAO balieves thab Cungress
neads to review how flood insurance iz financed.
GAG believes a congressional decision on program financing needs
ely tied to action Congress takes on continuing the federal

guhzsidy. If Congress chooses to support FEMA's effort to make the progra
self-sustaining in a relatively shori time frams, GAD halieves the re-
volving fund can be retained, but GAC recommends that Congress amend the
National Plood Insurance Act of 1868 to increass its oversight and
control over how FEMA finances its losses.

If, on the cther hand, Congress wishes to have the fedsral subsigdy

"

gradually eliminated over the next several decades, thareby making the

for continued federal funding an  integral part of the program, GAD

rves the flood insurancse proegram should be financesd through direct
approprizations. 7To acvcomplish this change and retain FEMA's flemibility
to pay flood claims, GAO vecommended amendments Lo the National Fleood

Insurance aot of 186H.,

Various Factors Have Contributed to

the Decline in HNFIP participation (Gad, 1883h)
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Congress establisbed the NFIP to reduce wounting federal sxpenditure
for disaster relief. To help accomplish this objective, flood insuranoe
was to he offered only in those flood-prone communities that adogpted and

enforced adequate flood management regulations. Having as many

individuals and communiti ihle in the program is a oritical

abjective. If largs numbers of individuals purchase flood lnsurance, ths
demand for other forms of postdisaster assisztance, such az Small Business
Administration digaster loans, can be reduced. In addition, wide in~

dividual participation can wake the insurance more affovdable by allowing
the risk of fleooding and the fixsd costs of the program Lo be spread over

a broader base. Maximum community participation is also importsnt

becsuss it ensures that flood plain management regulations, designed to
reducs futy logses, will be in effect in az many f{lood-prone arseas as
possible.

The same month FEMA first raised rates--Janvary 1981--individual

participabion in the program as measzsured by the number of
to decline. Participation fell fram a peak of about 2,014,500 polici
in December 19830 to about 1,830,400 in November 1982. During this same
time period, =iz small communities left the program. GAO ldentified
several Factors in additvion to the rate increases which could have con-

ributed to the decline in individual participation. These factors are

he decline in the housing market during the last few ysars, the smaller
rumbey of floods and flood losses expsrienced in the last few ysarg, and i
general economic recession that began in July 1921,

Gas's analysis indicated that while the rate increases 4id have some

influence on the decline in programw participation, other factorsz, in
pacticular the smaller rmumber of fleods in recent vears and the general

ion, also naegatively affected program participation. Ths statisti-

34

reces

{regression analysiz) used by SAD cammobl determine with am

degree of precision the relative effest on program participation of the
rate increases asn opposed to the other factors.

GAC contacted the cognizant local official in each of the siz com~
muniities which voluntarily withdrew from the program. HNone of the oom-
munities left the program because of the rate iporeasaes. In any evant,

the comgundties were very small, with the total number ©f policies in the

six communities acosunting for only 0.01% of the total number of
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in the program.

he Fia Administrator has been concernsed about the possible advasrse

3

impact of rate increases on program participation and the program’s

obiectives. He has stated that if PEMA dete s that rate increases

arse hurting program participation, PRMA re-axaming and ravise its

~

geal of schieving a self-sustaining program by fiscal year 1388

Improvements FEMA Could Make to BEapaedite

Transfer of Emergency Communitiss Into

Regular Phase of NFIP {GAD, 1983c}

To enter the "ragular” phase of the Rational Flood Insurance Pro-

0]

gram, & communiby reeds a Flood Insurance Rate Map. This map shows areas
cf relative flood risk and helps determine the rate & policyholder pave
For flood insurance. The Hational Flood Insurance aczt of 1968 gave FEMA

5 years to produce rate maps for the over 17,000 flood-prone comuunities
in the naticn. Az of May 1%283, FEMA has produced rate maps for §,600

copmppnities and has ancther 1,400 communities under study. This has left

7,300 communitiss in the Yemergency” phase of ths program, where limited
amoants of flood insurance ars avallable.

FEMA has used three technigques to produce flood insvranes rate
maps~-detailed studies, existing data studies, and special conversions.
FEMA has genevally obtained flood insurance rate maps though detailed
studisag, These studies take sbout four vears to complete and havae cost
o the average about $50,000. The alternative mapping techolguss, exist~

ing data studies and special conversion, can be ussd to produce flood

ke

insurance rate maps in less time and at less oost. For example, FEMA

estimates that existing data studies cost aboubt $2,000 and take two

o)

years toe complets and ecial conversicns cost az little as $1,000 and

can be completed within & vear. FEMA, however, has chosen to rely oo

the detailed study techniqus t

e

> develop flood insurance rate maps for

about 73% of the commwmities in the regular phase of the flcood insurance

m
PEMA's procesz for making mapplng dacisions can be improved., The

process as currently implemented focuses only on whether or not Lo map

a community in detail. It does not include & systemabtic analysis of
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sther availlable, less costly alternatives for converbing communitiss to
the program’s regular phase. In addition, because zach FEMA yaglon makes
mwapping decisions diffevently, the process places varying amphasis on the
commuiity's futures development potential as a factor affecting the decis~
ion Lo map.

GAC believes that development potenitlal is the key factor in making
decisions about how to map a particular community. I a community is
growing, it will need the detslled risk zone and flood water height
information a detailed map provides in ovder to develop adequate flood
plain management regulstions. If a community has noe potential for de-

lood

a1}

velopment , the estra information a detailed wmap provides thait a
nazard boundary map may not, in GAD's view,doss notwarrant the added cost.
Because FEMA's approach to date has fooused on detalled mapping aond
hasz placed varving amount of emphasis on anglyzing a community’'s growth
potential, opportunities to convert communities to the gular phase

without detailed mapping may have been miszed. As recently as January

o

983, FEMA proposaed a long range plan which would provide for a significa
numbser of special conversions amonyg the 7,3 communities still needing
rate maps; howsver, FEMA was still proposing to map aboot 2,800 communitic

in detail.

GaO belleves that FEMA needs to take a clossry look at how it will
make future mapping decisions. FEMA has recognizad the nsed to revise
its approach and has taken the filrst step by proposing to rank the re-
maining 7,300 commuoities bpased on criteria which measure thair devalop-
ment potential. FEMA should develop a zystematic approach that incorpor-
ates other mapping approachss into the decision-making procsss, and welghs
the added flood plain management data provided by a detailed map against

the map’s cost and the development potential of the communiity in guestio
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CONTEMPORARY WATER RESUURCES POLICY PELERAL
ADJUSTMENT ARD STATE ASCENDANCY

william J. Donovan

Resources Branch

fast

Chitef, Pleed Plain Magagement Services and Coasta

.58, Arvmy Corps of Enylneers

That this meeting is timely is well attested to by the coasmtal
hazard esperiences of this past winter: the damage caused by Hurricane
Twa in Hawall, two California coastal storms of high intensiity, and a
major storm that reached from Long Island up throwgh the HNew England
const. Coastal hazard concerns, including the prevention of coastal

flood disasters resulting from hurricanes, novtheasters®, and other
high-energy ccastal stoyms, ars among the most dynamic and complex watex
resources problems facing the nation, and reprssent a particular challeng:
tor some 30 states that hovder on the ses coasts and the Great Lakes.
Gver the past two decades, about $0% of the national population growth

nas baen in the 20 coastal stataes, which now contain over 75% of the

£

nation's popilation and 12 of the 13 largest cities. Since the coastal

zons i1 growing mors rapidiy in population than other parts of the nation

s

the hazard potential intensifies sach vear.

additionally, studies show that the national shoreling is generally
in "bad shaps”. Of the 84,000 miles of U.8, shoreline some 21,000 miles
are undergoing serious ercosion causing widespread loss of land and prop-
erty. £ is exnavteu that lives will be endangered within five vears in
most threataned portions. It should be noted thab the extent of coastal
erosion should be of considerable significance to the private sector,
sinocs about 70% of the arcoding shoveline iz in private ownership. Thare
is fairly general agréement that coastal problemsare mors conplex than
riverine ounes, of which we have considerably move knowledge and sxperienc

In short, while much ig known about the coasst and the coastal zone, there

[

& vet a great daal to be learned

inderiyving the many diverse presentations and discuassions of coastal
concerng, problems, and opportunities at this eymposium has been a clear,
fairly definite general awareness that as a nation we are caught up in

>

changing times, uncertain tiwmes:

and, incontrovertikly, in & national
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pudget crunch. In & disastrous vear of floods, mudslides, and other

aberrations of nature, even The Amevican Rad Cross has yun out of dizmaste:
aszistancs money. There also a keen awarensss of new and emerging
national licies pertinent to the management of water resources in gen-~

gral and coaztal high hazard areas in particular; and, amonyg many people
there appears to be a view that the old ways of doing thinugs no longer
work, or a least do pobt work effectivelv. Finally, there iz a guite

general awarsness that in the foture the fedeval government will bhe doing

less and the states will be doing worse. Call 311 of this the "New Fed-

eralism®, or whatever, but in seeking to place the greatest pogsible
reponsibility on the states, it emphasizes
. Btate primaczy apgd state (and local) ascendancy in assuoming
greaher responsibility for the planning and managemsnt of
state walsey rescurces;

. Bignificant increases in non-federal cost sbharing toward
bringing about more cost-effective projects, discourayging
variw"@sﬁxent in water facilitles, improving the faderal

iscal condition, and abetting the advance to full econowmic
ragu&ery;

. Regulatory reform and permit simplification in water rasources
managemeant ;

. Greater accountability to taxpayers in the expenditure of
public funds: and

. In general, a foous on economic efficiency and the elimination
of percieved wasteful empenditures, oop “privatization”, and on
the ralated play of the market.

Under the umbrella of the intervelated policies encompasszed by this

New Federalism, the state

are being challenged not only o “"put their
money where thelr wouths arse” but also te rvevise their own regulations,
procedures, aud policies consistent with thet commitment and in accord
with their ascesdancy in water resources management.

it the zame time, bowevsr, the consideration of interstate regional
water plamning and managenent programs is not precluded. Interstats

compacts have bean used for at least 60 vears in such pr

portation, water pollution control, fisheriss, and port development.

Such compacks @

o]

ust have the consent of Congress, and Jongress may bwoeowa
a party to them. In our area of ipterest, perhaps the best known example

iz the 1361 Delaware River Basin Compact among Delaware, New Jersey,

New York, Pemnsylvania, and the Conuress of the United States. I¢s
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Comminsion, which represents all five partiss to the

Compact, can adopt
and promoite uwniform and cocrdinated policies for water conservation, uss,
sontroel, and river management. In accord with much policles, 1t can
encourasgs the planning, development, and financing of water resources.
Doubbless, compacts, agreemsnts enteved into by administrative

ras For

officials without leglslative action, and other innovative i
the attainment of more flexible and sguitable institutional arrangements

among local, state, and federal entities will be seriocusly explored in

the years ahead. Thus, as many states move toward sharing raspons

with each other and with the fedeyal government in waiter zassources planmnis

development and management partherships, a spscial challenge awaits thost
persons whe are already involved, to contribute their skills and experiis
to the articulation and conduct of both intra and interstate water re-~
SOULCeSs Prokjrams.

It iz notable that a concern for environmental guality or envivon-
mental zensitivity has undergirded almost every presentation and related
dizcussion ab this mesting, It is evident that most people concerned
with cecastal issues arve snvivoomentally aware. There are few pavnle
better equipped by training, experience, and practical ohzervation to
appreciate the considerable environmental valuss of enastal beaches and
barriers, and thalr integral rle in protecting and nurturing the bio-

logically wich, diverse, and valuable plant and animal sguatic habitats

and marine life generally asscciated with inlets, bays, sounds, estuaries.
and salimarsh ecosystems. Coastal people study nabturs, not boeoks," asz
the great Louls Aggasiz diracted over a centary ago.

To this regaxd, it is well to remind curselves that national polls
continue to show a conszensus in support of environmental programs, par—
ioularly clean aily, clean water, and endangered spscies. Whils some of
ocur enviroimental laws and programs pertinent thereto may yvet bhe tempered
and modified, a concexn for the environment aprears to be fivmly establisy
in the national ethos. Envizommentsl guality is not Lo be viewsd mersly
az & "side probien” to ke handied on an ad hoco bhasis. At the same time,
however, ths nead to attain and sustain a high level of econumic growih
and to reduce budget deficits that hinder sconomic recovery is recognized

as gbsolutely assential to national progress and well-being. What the

fova

public appears to be saying is that it doss nob want indizcriminate
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growth in any location at any cost, i.e., an attitude of "damn Lhe nega-
tive externalities, full speed ahead.” Congress has acknowledged this
sentiment with passage of the Coastal Barrier Rescurces Act. Cuonsistent
with this, private planners sod developers as wellas local, state, and
federal resourcoe managers all share ths need to make it sconomically
attractive to do the environmentally desirable. This embraces a positive
view of economics and the snvironment, rather than a polavizing wviaw of
seonomics versus the environmant. We delude ourselves, however, 1f ws
think striking a balance between the two iz easy. It is not. Konetheless
as conscientiocus professionals--and professionals of conscience~-we

are bound to seriously address this concern within the advancss aod Limite

tion of the artz and scisncees in which we are warisusly trained, the poli-

cies mandatsd uvus by constituted anthority, and the legislaitive enaciments
of the Congress of the United States.
Thae Corps's civil works program is generally assoclated with highly
visikle public works projects simed at s variety of purpossas--navigabtile
waterways and ports, hydropowsz, water supply and gquality, and the plarning
and constructinn of engineering projects to mitigate coastal and riverins

flood hazards. Ip lis role as a provider of technical expsr

the Corp
has conducted feasibility studies and designed, built and maintained
coastal works for many decadss. Starting with the protection of federal
property, expanding to studies of public property, and thance o partici=-
paticn in the protection of public property, the Corps has done research
to address a wide range of coastal hazard problems. Our research on
coastal processss and coastal engineering is continuing.

The Corps alsc provides direct plansning assistance, technical zmrvice

and studies related o both riverine and coastal flood hazards, as well awm

o

~

technical reports relatsed to shore protection. It szhould be emphasized

that the Corps provides

istance and servioces, not money grants. Throug

the Plamnning assistancse to States

{PAS) prograwm, Corps planving sxpertd

is made avallable, upon reguest, to assist states in the preparation of

comprehensive plans for the developms

vtilization, and conzervation of
water and related land resources of drainage baszins. 3lso, ab the regueast

of citides, counties, states, and federal agencies, through our Flood Plain

5..u

Management Services (FPMS) prograwm, the Corps to gities, oounties

and states flood plain information and & full range of technical
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gervices and planning guldance foy dtermining prudent use of flood plain
properties.  In helping to achleve the social geal of the wise and prudent
pse of the nation's flood plains, the functioning of the Corps' PEME
program is flmmiy grounded in the concept of eaconomde efficlency: its
pur pose is, via the cavefully selective ewpenditure of relatively zmall
amounts of federal funds now, to help reduce the naed for large future
capital ipvestments in flood control, as well as related calls for emer-
genoy disaster assistance sxpenditures. Undery this program, the Corps
has heen a plonser in developing and evoelving approaches to hurricans
evacuation planning. The three initial studies have been underitaksn in

Plorida. The firvst study for Lee County on the southwest coast, was

]

completed ln 1979; the second study was completed in 1980 for the Tampa

Bay a; and the third study for the Lower Southesst Region will bhe

completed later this summar.

In addition, the Coxps perfoxmz Plood Insurance Studies for the
Federal Emergency Management Agency {(FEMA}. These technical studies

are used by FEMA for itz Hatlonal Flood Insurance Program,. and contaln
detailed flood hazard data needed by communities to regulate the use of
flood-prong lands, prevent unwlse development, and minimize foture flood

rroblems. To date, the Corps has completed more than 2,150 such ztudies.

h

The Corps also has produced three detailed technical raporis as part o

its Shoreline Erosion Control Dewmonstrabion Program, conducted undex

T

Section 54 of the Water Resoux eg Develomment Act of 1874 (P.L. 93-251).

Information in these repors enables responsible officials and proparty
swners to make appropriate declsions concerning shoreline syosion pro-
blews.

Finally, the Corps has significant flood émergaacy operations re-

# varisety of forms, including

sponsikilities. The Corps responss tak
the following work whenhever and wherever reguired: flood emergency
preparation; flood fightinyg and rascus coperations; emsrgency repalr and

restoration of flood~damaged or destroyed flood cuntrol works such as

leveas: emargensy protection of federally authorized hurricane and shore
protection works belng threatenad: and the repaly or rvestoration of fed-

eral hurricans or shore protection structures Jdamaged or destroved by
wind, wave, or water action of other than an ordinary nature. Further,

in the event of Fresidental declaration of a major disaster. or amergensy
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declared by the Adweinistrateor of the Federal Emergsncy Mansgement Agency,

azsistance to state and logal governments is provided in

©

oparationz when and as dirscted by the President through PEMA under the

provisions of 93-288. Under the Interagency agresment of Decembsr 186,
1920 relating to flood disaster planning and postdisaster recovery, the
Corps is a pavticipant in the hazard mitigation teams mobilized by tha
FEMA regional directors.

Consistent with the interest and comaitment  of the Assocliabion of

State Floodplain Managers in working on all aspects of riverine and

3

coastal flood plain management, the Corps of Engineers and its FPMS and
relatad technical assistance programs can be counted on Lo

. UContinue support of the Asscociation, whose purposes are conzistent
arsd haymonicus with the loﬂq stablished sbiectives of the
Caxrps' FPME Program,

. Coanbinue Lo work with, and in support of, the fiocod haszard pro-
grams of FEMA, NGAA, and other federal agenciss,

. Continee to provide support and committment in advancing the
work of the Fleoodplain Managsment Task Foros newly sstablished
under the aegis of FEMA,

2

. Continue our support, both advizory and practical . in furthering
the work of the Ratural Hazards Pesearch and aApplications
Information Center at the University of Colovado,

. Continue active participation in, and support of, the Inter-
agency Coordinating Committee s Horricanes whicnh FEMA, RNORA
ard the Torps helped establish last year,

. Dontinue to lmprove ouy mansgement, admindstration, and effect~
ivenass in the delivery of Corps'® ¥PMS Program services bo variom
users,; both faderal and non-federal,

. Continoe to b& av active voicse within the Corps in further ad-
vanoing the conzideration of nonstruoctural measures in flond
plain manaqement planning, whether singly oy in combination with
strugtural maasures, depending upon the situation and problems
o be zolved, and

. Tontinuve efforts to advance our abilil to provide move technical

tise upon reguest o assist states in thelr prepavation of
comprehensive waler resources plans, including x 1 flood
plain management cons &deld NS,

Although the Corps has a positive outlook, thait should not be taken
to maean that there is a large program budgset for technical assisztance

and sexvices, There iz not. NHonetheless, we have a well established,

decentralized program, we know the tervitaery, and we have had subsiantial

rtial racove:
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srperisnce,. Thus, the Corps can be oy
zusential sevvices to help those outside the agancy to more effsctively

address wiverine and coastal flood hazards.

&






NEFLE -~ IRDIVIDUAL RISK

RATING FOR COASTAL AREAS
Franc V. Reilly

Deputy FPederal Insurance Administrator

Federal Emergency Managsment Agency

Background
The National Fiood Insurance Program, established by an Act of
Congress in 1968, provides 1} the means by which fiood insurance, over
a pericd of tdlwe, can be made avallable through the cooperative efforis

it and the privets insuvrance indusiry, and 2}

of the federal govarns
the flexibilivy for such insurance to bs based on workable methods of

poeling risks, minimizioyg costs, and distributing burdens equitably

among those proteched by flood insurance and the gensral public (P
HO-448% .

The responsibility for administering the NFIP insurance mechanism
nas haen delegated te the Federal Insursnce ddministrator, a statutory
position assigned to the Federal Emerdgency Masagement Agency (FEMAY.
Undey Public Law 90-448, the system of insurance and pricing must furither
the purposes of the Ach, which include, amony other things, to "{1} an-
courage State and local governments to make appropriate land use adiust-
ments to constrict the development of land which is expused to Flood
damage caused by flood losses, and (2) guide the development of propossd
futurs construction, where practical, away from losations which ate

L1

threatensad by flood hagards. . . .

In oxdey to give practical meaning to these obijactives, the NFPIP
adopted the 100-yvear [lood elevation standard. This flood elevation
standard (base flood elavation) iz now used by virtually all fadersl,
state and local agencies, and participating communities in the administra-
tion of fiood plain management programs. There are sound practical reason
for adopting the 100-vear flood elevation standard. The use of a lower
standard, such as the 40-yvear flood elevation, which would approximate
pre~1989 bullding practices, would expose structures to about a 50%

chance of being flood damaged during a typical mortagage period, his

.

guire insurancs ¥

tes many muliipl:

degree of exposure o risk would
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100-~vear flood slevation standard.

jtud

higher than those refiecting th
Thess high insurance rates would make the sale of flood insuranos muoh

~

more difficult. Thiz would negate the obviocus advantage of widespread

rathar than complete reliance on disaster relief funds and federal ilooo
tax deducticns for wndinsured property losses.

It was this consideration of high insurance ratves that promplsd
Congress to Tgrandfather' din esxdszting construction at subsidized rates.
Conversely, owners of new bulldings {and substantially improved existing
buildings) lovated in the flood plain are rveguired to pay full risk

S

insurance rates based on the flood rishk zones and base flood elavations

i

ot

shown on the Flood Insurancs Eate Maps {(FIRMz) poblished by the WFIP,
1E the astart of construction was on or after ths effective date of ths

s il il

#IpM.  If the insurance premivms adegoately reflsct the risk th
provide an scogomio incenbive to bullders and property owners toe consider
the flood peril in the design and placement of new buildings in the flood
hazard avess,

As the NFIP accumulated information on the matter of insuvring builld-
ing in ceoastal hiogh hagard aveas {V Zones), it becsms clear that the flood
insurance rates and tha L00-vear flood slevations were too low. This
rasulted from the fact that twe keyv risk factors had not been asdeguately
taken into considervatioos, namely

1Y wave heights in establishing the 100-vear base flood
elevation, and

2} the ability of the struchturs to withstand wave action
and velogity flood waters.

To put the NFIF on & sound actuarisl b

ig, it iz requirsd that the foll
impact of these factors be taken into consideration.

At this point a chronelogy of important HFIP milestones in address-
ing the insurance rating of new »iildings or the substantial improvement
of existing buildings will be helpful.

1968 NFIP established by an Act of Congress.

196872 NFIP resouyves were primarily directed toward identifyving areas
of special flood hazards, encouraging comnunity participation,
and establishing cost-effective means of determining flood risk
zomes and base flood elevations in comnunities with heavily
populated Tlood plainsv

o

(a3
3
I

NFIP establishsad ccastal high hasard areas as filoond risk zones
Y-l to V-30 and bagan Lo identify techuical proebl
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in the riszk evaluation.

1974 Technigues to computs the additional elevations produced by
wind-generated waves asscciated with tides and stom surges were
analvzed and submitted to the National Academy of Saciences for

peer revisw.,

Until now, the engineerinug/hydrology state of the art employed
by the technicians in establizhing base flood elevations in
coastal V Zonez only accounted for a combination of astronomical
tides and storm zurges. In 1978, acceptance of a state-of-the-~
art method to determine base flood elevatlions including the
effect of wave action was obtained and incorporated into the
Fleood Insurangee Study processes {FEMA Dooumment TD~31, April
1981).

ot
k)
-~}
4o}

The NFIP bhe
For residen

gan a study of the dezign and comstruction practices

tial bulldings in coastal high hazard arsas.

198¢ Coastal Design and Construction Manual was completed [(FEMA
Docunent FIA-Y) and the study contractor, Dames and Moore,
assisted in the development of an individual risk rating plan.
The individual risk rating plan was designed with weighied
point values assigned to the more cyxitical aspects of constructi
including building site, support size and imbedment depth, and
adherence te the requirements of the Coasztal Design and
Construcotion Manual. FBEMA published proposed rules for comment
that wonld have reguired minimum construction standards and the
sabmigsion of an individual risk rating plan evalypation to
obtain a local buillding permit.

19281 Information gathered during the proposed rulemaking processs
indioated a strong preference by various stake-~holdars not to
make the individual risk-rating plan mandatory. FEMA published
final rules making the individual risk-rating plan an optional
procedore to obtaln lower insurance rates by & cartification
of bullding factors that should lower the risk. Insurancse rates
reflacting the elevation of the bullding's lowest floor and the
flood risk zons would be applied to risks submitted without
an individoal risk-~yvating plan cgritifisation.

Devalopment of V Zone Fating System

Az work progrezsed ion developing the manual for the desziun and

conshruction of rasidential budldings in V Zones, the Dames and Moore
engineer working the project participated in several meetings with the

FEMA enginesring/actuarial commities to devel coneapts and approaches

n

for the insurance rating of V-Zone buildings. The concept of an "averags'

bullding for "enpected” damage purposes, although diffieult to envision,

becams an important elament for a claszs rating svetem based on the ale-

-~

s
vation of the bullding's loweszt floor and the flood risk zone, The
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texpached” damage portion of the insurance premium reflecting only the

elevation oriteria was determined by using the "hydrologio msthod of
estimating flooding damage”, namely, accumulating the effect of applving
dapth~percent damage values by baillding type to the probabllity of a
particular watey surfacs elevation relative to the 100-year base flood
glevation.

The 1881 rate vevigion depth~percent damage values were daterminsd
byoan astuarial/enginesring review of the 1978-1380 insurance clalms
data foy V Zonesz. The data and curves derived therefrom are exhibited
on CThart 1. Two sets 0f values waere calculated based on all V~Zons

wsurance clainms

A2
&
{}:
ot
&
o
]
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insurance claims for the period 197%-1¢

filad only as a result of Hurricane Fredexic in 1973, These values were

compared with bistorical values previously selected. The old valussz were

{-'x

timates reflecting informed judgments, not flood insurance dats. Table
1 shows this comparison of the old valuves and those selected for the 1981

V Zone rate revizsion., This table exhibits wvariocus V

damage values used by the engineers to estimate the 1 damage to

buildings. The Gulf Coast and Nerth Carolina Wrightsville Beach Flood
Insurance Studies wers delermined by detailed inspections of a sample of
structures asod contents located in the stuldy area, The 1274 50% sur-
charge depth-percent damage valuss were caloulated by applying a 50%
increaze to the depth-percent damage values determined by an actuarial/
engineevring review of data for all risk zones combined.

The most significant changs in the 1981 depth-porcent damage values
was the introdoction of wvalues below the 0" bonchmark, the bottom of

the lowest fioor beam. & review of the calculations of expected damage

(=13

wade pricr toe 1981 showed that the first increment of damage to a build-

ing with no basemant was assumed to ocour when water reached the lowest
flooy. However, whan the building is located in a V Zong, insurance
claim files document that considerable flood damage begins to ocour when
floud waters and wave action first yeach the bullding site, prioy to any
waktey actually entering the bullding, In corder to guantify the potential
damaygs at thiz lower end of the depth-percent damage curve, the PIa asked
the Dames and Moore engineers to comsider this problem and estimate
dapth-parcent damage values, In addition, the FEMA ztaff reviewed flood

isurance olaiwm files from Hurricane Prederic, and computer runs of
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actual depth-percent damags values.

The veview of claim files and computer runs yevealed that elevated
buildings suffer significant damage even if the flood waiers do nobt entey
the first elevated flooy of the bhullding. »Additionally, the loss of
zand around the basze of the pilings and the ercsion at the zhore make the
building's location more hazavdoug than it was prior to the atoym,

Although there was some uneertainty as o how best to deal with the

factors, it was certain that some reflection of thiz visk in the rates

W3s Necessary.

ag a result of discuszsions and analvals provided by Dames and Moore,

it was agreed that the depth-pevcenlh damage values below ~2 fest were

o be determined separately for szeveral different flood stage fregquencies.

The oriteriz for detevmining the values are as follows:

=

. Elevated bulliding frees of ohstruction underneath the horizontal
beam supporting the bullding’s lowest fioor: 1% damage accu-
mulation for each one foot of flooeding above the Z0-vear storm
{the corollary being that no damage is expscted from the watey
BOUECe, #.4., the Atlantic (eean, the oglf of Mexico, bavs along
East and Gulf Coasts, 95 vears ouwt of 100},

Y

< AlL other bulldings: 5% damage for each one oot of Flooding above
the 20-vear storm.

In arviving at the seleot curves szhown on Chart 1, thse actuarial/
engineering commiibtes detsxmined the valuss between wabter depths of -2

and +Z, measured from the underzide of the horizontal beam supporbing

the building’s lowest elevated floor. e insurance data was a mixture
of muildings with obstructions and those without obstructions. In the
rvange of -2 o +2, the sslected waluss generally stay within the actunal
data points plotted for insurancs claims rasulting from Hurrigcane Fradevic
and &1l V-Y%one insurance claims filed during 1878~-80. 'The recognition of

hout ebhatructions below the

the two types of construction, with and

lowest elevated floor, introduced a departure from the past when the

numbay of floors was used as the insurance classification. Although
it might be argued that there is a similarity in these oriteria, it was

~

t of the actuarial//engineering commitiee that the naw class-

the Judgmen
ifications were superior. The new classification definitions could

addraess mors precisely the guestionable use of breakaway walls as aon

acceptable construction practice in the V-Zone environment, an lsmue
raised by some community is and structural engineers,




Flood Insuvrance:

TABLE 1

Depth/Percent Damage-~V Zones

Dapt i Y978 14928 - Borth 3874 - 30% 9880 - 7%% 1981 - fBate
of futf Losst Carolina Hench Surcharge Surchsrge fievision
Hater
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In determining the depth-percent damage values above +2 feelt, con~
sideration was given to the 1.8. Army Corps of Enginsers stwly bthat the
energy in a three-~foot breaking wave will virtually destroy brick veneer
and wood-frame walls. & three-foot wave crasbing against a buildiog
wall above the horizontal beam supporting the lowest flooxy is approximately

eqgquivalent to a depth of +5 on the depith-percent damage tables. From

& raview of the 1978~-80 insurance data {(data that do not include
damage from ztorme that gmignificantly exceed the 100~vear storm) and tha
theoretical likelihood of building wall fallure it was deemad prudent

to set the percent damage values for depths of +3 and more at least 15%
higher than the values zuggested by the insurance data from Hurricane
Frederic. This approach rasualted in valuves of €3% damage and 64.5% damage
at +5 feet for buildings with and without obstructions underneath, re-

spectively. In virtually any coastal storm lavelving water depths of

this magnitude, zome of the damage to the building will be a direct result
of wind. Depth-percent damsyge valuves for fiood damags alons that rangse

from 63% al a water depth of +5 o 87% at s watsr depth of +18 feet appear

g

to be reasonable valuss for calculating expescted flood damage. Puture
insurance data will he reviewssd to ascertain information on wind versus
flood loss settlemenits resulting from any serious storms.

3 review of the contents insurance damaye dats showed that the depth-
percent damage relationship for water depths of 42 and higher was similay
e that for building damage. ‘The decision was made to derive the depth-
percent damage tables for contents from those used for buildings. For
contents in bulldings fres of obstruciion underneath, damaze is not ac-
cumulated until water enters the first floor, i.e., rearchass a depih of
+2 fezet from the bottom of the lowest floor beam. The percent damage

coumziated at ilncreasing depths is the same as that selectsd for the
bullding depth-percent damage tables. For contants in bulldings with

2

chstractions underneath,. damage is accumulated smployving the szame depth-

percent damage relationship asz that ussd for the building,

Until FIRMs with wave height elevations become effective, an approxi~
mate interim procedure for estimating ths wave crest elevation at tha
buiiding site has been lncorporated inte the procsss for determining

class rates. This procedure is based on concepis established in the 197

-

Bational Academy of Sciences (wag) report, “Methodology for caloulating
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Wave Action Effects Associated with Storm Surgesz.™ The interim procedure
assumes that waves are denth-limited at all points within the ¥V Zone.
Thues, the alevation of the wave crest is gssumed to be a function of only
the stillwater depth at the site of the structore. The NAS report in-

st e#levation adiustment for a depthi-limited

dicates that the wave Cr

3
&
i

breaking wave will be .55 times the stiliwater depth. This stillwater
gapth is defined as the basze flood elevation minuz the ground elevation.
The values fory each risk zone wers caloulated to incoyporate ths
criteria discussad above for depth-percent damage values and the flood
stage freguencies underiving the flood risk zone dssignations. Thess
valves for each £lood risk zone begame the basis for the flood insurance
manual rates reflecting only the elevaibion of the horizontal beam or slab

supporting the building's lowest floor., The classification rates were

developed for the Yaverage® bulldlivg. Insurance rating on this “averag

z’Q

building concept would not provide any economic incentive to ilmprove
building construction practices or propexrty owner awareness of the risks
The problem was to design an individual risk rating system that avoilded
the reguirement of an NFIP review and evaluation of building planz. The
actuarial /engineering committee decided that a building point system
keved to major risk factors offered the most practical appreach to solve

thisz problem., Dames and Moore engineers, drawing upon thelr research

in praparing the coastal design and construction manual, arvived at the
following relative welghts of the major risk factors.
1. Elsvation, S8ite and Envirommental Conditions 40%

2. Building Support Systen 0%

3

L

. Gepnersl Bullding Detallsz 10%

Using this information, the V~Zone Risk Factor Rating Form was
designed to measure these factors. Since flood insuranos mansual rates
had been developed to reflect the bullding's slevationand  the flood
risk zome, 1t was not necessary to assign building points te that rating
factor. ‘The Dames and Moore engineers working with the NFPIP actuarial/

engineerinyg committee began the assignment of peint values to the othex

criteria. During this process certain building features that substantially

increase the risk were identified and assigrned nsgative poini values,

pndesirable risk elements fell into three categories, namely weak

snchoring systams, weak building supports, and cbhstructions underneath
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rhe building st slevations balow the kase flood elevation.

The bhuilding points were then applied too several hypothetical casss
and separate depth-percent damage curves were graphed. For bulldings with
no cbhetructions undsrneath, the Yaverage building had a point total of

3. The depth-percent damages curve is deploted az the so0lid line on
Chart 1, Several othey hypothatical zases were reviewed and a 180 bullding
point value was selected to repressnt good boilding desiyn. The depth-
parcent damage value at -2 was seb at 5%. A curve was then plotred to
follow the same ganeyal shape as the zolid line (Chart 1) and to spproash
that line asymptotically at +4. The depth-pergent damage valuss wers
caloulated for several diffsrent elevationszs. On the averags a 1HU-point
beilding produced ratez 25% lower than the 130-point buillding.

The sams approach was agpplisd to a 230¢-point building. & 4% dapth-
percent damage valus was zslected for ~1 and a curve was plotied as
before. Again, indicated rates wers caloulatad for several slevations.

The rates for the 230-point buildings averaged about 32% less than those

'J)

foy the 130-paeint bulldings. The processz was repeated for buildings
fr

where the area below the elevated floor was not e 0of ohstructions.

The “average®” building was assigned a 30-point total., Depth-psrcent
damage values at ~2' were set at 12% for a 110~-point total, 10% for a 130-
point total and 5% for a 190-point total at ~2°. This time the values
ware plotted following the general curvature of the broken Line on Chart
1 and to approach that line asymptotically at +4. A review of the various
rate differences for variocus elsvations were tabulated and graded. This
analysis resulted in tables of rate discounts that are keyved o bullding
point totals determined on a V-%one Risk Factor Rating Form.

The completion of the V-~Zone Risk Factor Rating Form is the first
step in the individual risk rating plan. Pags 2 of the form sets forth
instructions on how to obhain the PEMA coastal design and construstion

manual and the manual for calculaving wave corest on a site-specific basis.

It should be noted that building p
design profeszional twe opticne, 1} certification of gertain factual
information about the construction, or 2) a professional evaluation of
the relative quality of the building support system and general building
detalls. Thesze options introduce inte tha insurance rating system the

flexibility needed to asccommodate practical engineering design practices.
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The written reports and the guestions on page 4 of the formm are lntended

to provide important information that will improve the NFIP's post-storm

evalution of the rating system.

Copies of the V-20NE RISE FACTUOR RATING PORM
and Construction Mapual can be obtained by w

WELP
P.O, Box 34604
Rethesds, Maryvland 20817

of the manual TD-3/april 81 “Flood PL

Lo t *
Bstimating Wave Helghts in Coastal High Haza

and Gulf Coast Regions® can be obtained by w

FEME
P.0O. Box 6181
Washington, .C. 20024

>

or the FEMA (oastal Design
ritving to:

ain Managsment-Ways of
rd areas in the atlantic
riting to:
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V-ZONE RISK FACTOR RATING FORM

This is an opticnal insurance rating form, During a3 severs coastal storm a
building’s capabilily to withstand sericus {lood damage is directly related 10
several factors in addition to the elevation of the building’s lowest floor. The
most important of these are: (1) the building site: (2) the building support
system; and (3) other construction details related to the buiiding’s resistance
1o wind and wave action. Owners who provide the NFIP with professional
certification of information aboul these factors may qualify for substantial
flood insurance rale discounts. A local property/casualty insurance agsnt or
the MFIP V-Zons underwriter can be consulted to obtain additional infor
mation on the insurance raling.

To illustrate the bensfit of this rating procedure to a prospective flood in-
surance policyholder, a comparison of insurance premiums using both the
manual class rating and the V-Zone Risk Factor Rating form is shown below,

ANNUAL INSURANCE PREMIUM
Example {  $100,000 Building Coverage/ 320,000 Contents Coverage

Front-most building line — Free of obstructions below lowest
slevated floor

CLASS RATED , VLZOME RISK FACTOR RATING
Certified to be Ceyrified to be
Superior Construcdon® Aderuate Construction®
31,174 3 385 31,102

Example II $250,000 Building Coverage/$20,000 Contents Coverage
Front-most building line - With obstructions below lowest
elevated floor occupying less than 300 sq. ft. {e.g., elevator
shaft to ground level)

CLASS RATED V-ZONE RISK FACTOR RATING
Certified 10 be Certified to be
Superior Construction™ Adequate Construction®
52,070 $3.813 33,094

®As deterrnined by certified data on the V-Zone Risk Factor Rating form.
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BUILDING COVERAGE

*Rate Discounts Avplicable to
1981 Post-FIRM VI-V30 Zone Rate Table, Sections fand 11

ELEVATION OF BUILDING RELATIVE TO BFEWH

BUILDING

POINT ~3.5 or Geeater -3 ar Greater

TOTAL {ess than .5 Less than + 1.3 +1.5 vy Greater
Less than 130 +5% +7% +10%
120~139 g { 3
140159 3% % 10%
160179 9% 13% 16%
180199 3% 26% 31%
20219 26% 9% 35%
220239 25% 32% 38%
240259 32% 35% 440%

*See Rating and Discounting Instructions to determine when rate discounts are applicable.

1981 POST-FIRM V1-V30 ZONE RATE TABLE
SECTION I (For FIRMs That Include Effect of Wave Action)
Annual Rates Per 5100 of Insurance
Flevated Buildings Free of Obstructions Below the

Besm Supporting the Building's Lowest Floor

1981 POST-FIRM VI-V30 ZONE RATE TABLE
SECTION I (For FIRM Where BFE s Adjusied for Wave Height at Building Site)
Annual Rates Per $100 of Insurance
Elevated Buildings Free of Obstructions Below the
Beam Suppurting the Building's Lowest Floor
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CONTENTS COVERAGE

*Rate Discounts Applicable to
1981 Post-FIRM V1-V3Q Zone Rate Table, Bections § and {11

ELEVATION OF BUILDING RELATIVE TO BFEWH

BUILDING :

POINT «3.5 or Grestey -5 or Greater

TOTAL Less than -5 Less than +1.83 +1.5 or Greater
Less than 120 Y +1% +3%
120140 { 0 ¢
140159 1% 1% 3%
160179 % 2% 5%
180199 3% 4% %
200213 3% % | %
120239 4% % 1%
230739 5% 8% 15%

*See Rating and Discounting Instrusuons 1o determine when rate discounts are applicable.



BUILBING COVERAGE

*Rate Discounis Applicable to
1981 Post-FIRM VI-V30 Rate Tabie, Sections H and IV

ELEVATION QF BUILDING RELATIVE TO BFEWH

BUILDING
POINT ~3.%5 or Greater  ~1.5 or Greater +4 ar Greater
TOTAL Less than 1.5 Legg than +.5 Less than +2.8  +2.5 or Greater

L.esz than 40 Y a 0 &
4059 3% 5% &% 8%
&§0-79 6% 9% 12% 16%
8099 0% 13% 18% 29%
1590~118 i3% 13% 28% 31%
120139 16% 22% 3% 38%
| 40159 20% 28% 37% 5%
160~-179 5% 33% 43% $3%
180199 3% 50% 0% 0%
200219 AL $6% : &7% 6%

*Ses Rating and Discounting Instructions for when rate discounts are applicable.

1981 POST-FIRM V1-V30 ZONE RATE TABLE
SECTION II (For FIRMs That Include Effect of Wave Action)
Annual Rates Per 100 of Insurance
Elevated Buildings With Obstructions Below the

Beam Supporting the Building’s Lowest Floar

1981 POST-FIRM VI~V30 ZONE RATE TABLE
SECTION IV {(For FIRM Where BFE is Adjusted for Wave Height ar Building Site)
Annual Rates Per 5100 of Insurance
Elevated Buildings With Obstructions Below the
Beam Supporting the Building's Lowest Floor





