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toplo~~state programg to reduce coastal flood losses from
hurricanes, tsunamis, wintery storms and

. 4 e

angd punlic ocastal flood lossex may have

Texas coazt, Loulsiana, and the Virgin Catastyophic losses will

oooy when a majory hurricane again ztyikes the Atlantic or Gulf Cosstn.

Cooperative state/federal <oastal hazard managemant acstivitiss have

expanded since gtate programs were last ( the handbook,

Hazaxyd Management in Coastal Areas, cepayad Lhe National Doeanico and

Artmosphaeric Adminiztrat lence has provided

iamportant insights into of planning, mepping, regulations,
evaruation, and educational spproaches that could sexve as the basisz for
strengthened stats programs. Funding cuts in state budtets and in federal
graptas~in~a3id and technical assistance this year threaben ongoling efforts
az well as the prospects for ilmprovement. There is & need not only for

continued funding but also for a redivection in programs

greater need for technical ewpertisge, participation by loca

)

in state-wide preograms, understanding the viewpoints of special interas

oy

and oo goverrment.

cussed here, The fivst section of papers dessribes stabte pol

grams, ranging specific da

philoscphical cticn on the troubles presented by loopholes in state
3

legislation., In recognition of recent federal concern with coastal barviey

ourees, one saction is

of bharrier islands
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a rise in sea level over the next several decades.

descyibed, and certain aspects of fedeval policy as it pertalns to coastal
are analyzed. The last section presents the conclusions and recof-

spirited pansl discussions that took
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public capability to cope with

sum aod Pedng the contribut

its familiarity with the var

that have surfaced, and the many success

an appra
ezpevience in cooperatively using the valuabile bu

about the future

It also raises

4 coherent

with and suppori state programs. Numerocus recormmendations are

state and federal actions bo reduce future flood losses.

Giibheyt F. White

Ootober 15, 1983
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day symposium explored invovative approaches to

nagzive properiy

The pobtental fov coastal flood disasters
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flood hazard areas, and reduced I id shate

has beaen the result
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Assistancse Frogram, ars

te hazard mitigaibion

government Lake to

: funding

aztal states agul

four federal agencies were asked to address thiz important problem ey
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wosiom participants. Al were asked to examine the

1}  What roles have states been playing
and requcing flood losazss?

N

kave been learped about the pros and cons of these

43 extant 2nt @noOUras
forts? be made
to state naeds
o coastal shorm arse now

last major ocastal storm Lo the 0.5,

caused over $2 blilioen in losse

(‘)

in damages and damaged oo i avey 300,000 wehure
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Welcome and Cverview
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wxnd,

Fstabli
wWave
ments.

=3

h. Directly regulate {in zome instances) velocity zones,
barrier islands and other high riszk areas both before
and afteyr disasters where local units either fail to,
or lack the expertise to, regulate such areas.
Congrass and federal agencles w1ld take the foellowing actions to

tigation:

better support state/local hazard m

A

1. Continused Select

ive Mapping on a CUost~Share FBasis.

VAN,
DM s

the Corps and NOAA should underiake
wmapping of coastal
{perhaps on a cost-sharing basis with stat

serve state and local regulatory and land

-
+

improved and selective
velocity zones and other hazard areas

es] to better
management needs

and to provide a more realistic aszszssment of risk zer that
inﬂ;rﬁwce rates and land management approaches can better
eflect this risk. Such mapping should aﬁdress coanpinad
erosion and fiooding problems.
2. Oversight for Local Programs. FEMA should, in cocperation

mlth other federal agencies and states, de
techniques for evaluating community flood
MeETES iﬂcluﬁing techniques for providing
sight community regulations. Better co
ficod insurance rates, dizaster assistance
measores and land use management iz

i

Rezsarch on
Corps, NOAR

Mitigation Measures In ¢
and states, FEMA should
determine the effectiveness of mitig
reazures work best in particu
their relative costs and benefits.

damags surveys should be carried out
protected structures to determing the
gation measures and the
predicting actual hazards.
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ion,. FEMA, NOAA
ooparatively
for governmern

&r gineer

and

ining and Edu
fund and pro
ining and educ at
ba kﬁrQ, lawye*s,
declasiormaker
1ng within F?MA, reqg
Such edu ion sho 1d addles Lhu ndtura
coastal hazards and mitigation measures
practicss, warning systems, floodprocfing
ings and postdisaster repalr and raszponse.
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Multiw Use of Parsonnel the
the states should cooperatively de»e op ma
proved multi~agency use of federal, state
in hazard mitigation locluding sharing of
sonn among states both before and after

A\

Agency

.,-.

FEMA
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develop a pr

for protected
effectiveness
accuracy of mapping appr

ot
with t

A

velop improved
hazard mitigation
g improved over-
ordination of
flood control

’

aiso needad to offex
greater community and state incentives for

hazard mitigation.

operation with the
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meanures, what

lar conditions and what axe
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{83
ot

management persconnal such as civil emplovees and
police could be given training in flood loss mitigation.

L2 Y]

Incentives for Local/Private Mitigation. Added incantives
for local government and private sector mitigation of flood
losses can take several forms. FEMA's effort to revise
ceagtal flood insurance rates to reflect actual risk in

V Zones should be continusd and applied to other areas =0
that private landownsrs have a graater financial incentive

to floodproocf orx relocats both prior te and after dizasters
FEMA should alss shift communities into the "regular” phasa
of the National Flood Insurance Program as soon as possible
te reduce long-term scuhsidiss for existing development al-
though this shift showld be accomplished carefully to prevent
vnderining of existing programs. Congress could help through
income taw incentives including accelerated depreciation and
tax credits for floodprocfing. Congress should alszo place
nonstructural measures on an egual funding and cost~sharing
basis with structural measures.

@
i

Continued Fipancial Support for State Mitigation. Congress,
CMB . PEMA, NOAA and the other agencies should continue to
provide financial assistance to states to support short-
and long-term nonstructural loss reduction measures including
planning, regulation, and relocation. As with disaster
assistance and flood contxol meagsures, mitigation techniques
such as regulation and mapping canpot be acoomplished once
and for all, or on a cne~shot basis. Each time a disaster
oecurs nitigation astivities are needesd along with more
traditional relief and recovery. Predisaster mitigation
planning and regulation are keys to reduction of future
losses.

Federal fisancial aszsistance may take the form of Coastal
Zone Managemesnt Program grants, State Assistance Program
grants or new types of assistance. Whatever its form, this
agsistance wmust be channeled to those in state govermnment
with expertise in floodproofing, bullding setbacks, retro-
fitting of structures and similar technical subiscts. Con-
gress may wish to consider new funding strategies for these
progfams such as the return of a portion of £lood insurancs

roceeds bt the states or earmarking a portion of disaster
zss,: anve funds specifically for mitigation.

It is reasonable for Congress, FEMA and OMB o expech
states to bear a larger share of ocosts for programs with
state and local benefits, but agreszs~the-board cuts in the
Coastal Zong Management Program and FEMA's grants~in-aid
#nd technical assistance programs which are the key t
implementation of the National Fleod Insurance Program and
othey faderal loss reduction programs make little sense.

In summary, strengthenad--not weakenad--stats programs ave needed to

kelp meet the growing threat of coastal flood disasters, ingluding poten-

tial federal fiscal lisbility. Considerable state expesrience in hazard

X



welcome and (verview

mitigation bas been gain

{0
h

for increasmingly comprehensive and cost effective cooperative stabe/

federal/local prograwms. Bub will lessons be learned from existing

effortg and will zuch programs ever be implemented? Diminished ratber

than increased hagard mitigation appears Likely in the next several

unlessz state latures and Congress reverse the presan &

tharcugh v

a venewed commitment to disaster and loss prevention goals. We have

‘

cooperative faderal /state policy is needed and

brought you together at this symposium £0 help begin this task. We hope

the task wi be completed by FEMA, OMR, the Corpsz, NOAR and Congres

working cooperatively with the states.

e
o2

de. Thiz could form the basis
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AN AND WILL PHE STATES INCREASE THEIER HAZARD MITIGATION EFFORTS?

rechtoyr

Associatiun of State Floodplain Managars

Coastal flocd disasters occuy with alarming freguency. Furthermore,

while flood damages in riverine areas sesm £o be inoyeasing at a reduced rate,

damages in coastal areas see

5
<

ha increasing more rapidly. Efferts te guide

development ocut of high hazard areas have been more successf

in river~

ine than coastal areas. In riverine high hazard avsas, {ths floodway) struc-~

T

tures are largely probibitsd through state and local standards, However, io

coastal high hazard arsas (Lthe velocity zone} shructures

17

g
[n]
¢4
3
Q
3
«
[
<
3
©
~
o
;;,
3

ted, provided they are elevated. nly recentiy has this elevation yeguire-
ment taken wave heights inte account. Regulations have not addreszsed ade~
quately specific pwaiemu like wave height duna loss and barriey islands.

Realizing raduced damages from flood dizasters reguires the combinad
efforts of local, state and fedoral agencies. Ways must be found to
sncourage the private sector to support mitigation effortz. Tach of these
efforts should address two major segments of flood hazard management
ProgrEams :

1} suiding new development.

2} Takiny actions to reduce losses to existing development.

Local governments must platy the keyv rols in these efforts. There

als

havs a lot at

are many incentives for aggressive local action. Lo

stake becanse they rely on the natural values of coastal

housing, recyveation, tourism and commerce. Improper conz

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

economic and human envirorment interest. Local govermments

o
=
4
®
{
ot
©

ghouid take the lead in active planning, psrmii and mitigation programs.
Thaere ave a number of tocls to accomplish this insiuding zoning, buillding
codax, comprehensive planning, stormwater management, development regu-
laticns, public education, preparadness and evacuation planning, tax
incentives, and public works. The chart demonstrates the broad spechium
of means available to communities and individuals., Local governmsnts

must get adeguate technical assiztance to be aware of , understand and

o
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illy dmplement these appreoaches.
State governments must play a nmove active yole in
viverine arsas. Coastal filood diszasters tend to affect

population since people concentrate in ooashal comnondt

eiforts such as svacuak planning, technical evaluationz of wave helghts,

dune loss and ercsion and mapping arvse more likely to exceed the abilitvy

1Y)
~
ot
i
e}
s
faad)
2
e

or jurisdiction of local governments, and thereby require the

the states States ars in thée best position to provide assisbtance

Lo locals and act as a igable Link betwesn unigue local conditions

and faderal regulrements. As a yrasuli, states can help government s

their own unigue condibions.

ilor th

Tha stabe ades the development of minimum regal

ards tailored to state hazard conditions, ausistance to local

for regulatory planning and mapping, monitoring local governms

and sharing the costs of local that contribute Lo mitigati

coastal areas. Special state programs also mav be warranted in ceastal
arsags., Theza might include
t pregrams for coastal high hazard aveas to regulate
dunes , beaches, wetlands, recrestion sites and areas sublject to
erosion and floeding:

. State webland protection programs to praeserve valuable fish and
wildlife habitats, commercial fizhing production, recreational
opportunities and storage of flood watars;:

. fSpecial state bullding code remuirements for coastal igh hazand
areas that take into aceount wave heights and slso meet other
structural reguiremenis;

that coin-

. Aoguisition of valuable rveszource oY recreabional ars:
cide with coastal high hazard arveas;

)

. EBEvacuation mapsz, warning systems and planning for coastal regions
that incorporate multiple loeal jurisdictions;

Identification and mapping of the cosstal high hazard areas i

inciode long~term receszion and erocsion;

. Adoption of stabte executive orxders o Insure that all state
agyenay prc} ects comply with the same standards rvequired of private

Theve are two good rzasons for states to play a morve active yole in

reducing flood disasters. Pilrst, disasters cost stabes money. Those

costs include dirsct payment of the non~f: share of disaster costs
f

ardl during the diszaster for
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smergency preparedness, evacuation, and flood fighting. Ecoonomic losses

incliude business income, dellars diverted to vehabilitation vather than

new development, and af
upgrade structures that ave subject to repsated flooding.

Sacond, states are in ths kest position to assizt leocal

%

They are closer to local govermmant and better abile to integy
nd he

federal and state programs at the local level

grams to local conditions., Many programs have special coosi

flood hazard sreas. Examples are sepihic tank requirvements

sewsr projacts: subdivision reguirements, s0lid waste, watar

other envirommental programs; and astate grants for wapping,
or mitigation in flood hazard arsas,

Federal govermment invelvement is esszential in coastal arsas. The

DYl
]
prd
6]
o+
o
P

&
majority of federal disa costs ars paid for fioods in coastal areas.

0

Most flood insurance policles are for coastal properties because that s

whare floods have been

~

roecurring and thervs are a great mumber of structures

£

t risk., People with structures alrsady there buy ficod insurance due
to floods. Hew developments are regulred to be insured and more new

development iz occurring in coastal areas than riverine areas. The fed-

)

;..r
23
2

0
&
~

eral role should include the establishment of national regulatory standa

mapping hazard areas, providing inmurance, cost sharing of mitigation

o

fforts and halplaog to build state capabiliity.

With over 17,300 floo

deprong communities in the nation, federal agan-

cies cannot provide adequate assistance or cf local governments.

Palloring map:s and regulations is a task that must be done at the state
level. To reducs flood losses, it makez sense to invest federal dollaxs

to build better state programs. This con

as demonstrated io the aly and waber guality and solid and hazardous waste

-3

Limitations on State Ceastal Hasard Mitigation Efforts

By 1980, approximately 31 states had adopted statutes authorizing

either direct state regulation of flcod hazard aveas or state standard

(’}

oy local regulation (Husler, 1983). A numbar of those statas

o
’0
&
i

have laws and programs thait excesed the minimum standards of the National



cies and Programs: Overview

State

Insurance Program. Ths federal coastal program and FEMA's State

Assistancs Frogram help states praserve and enhance coastal values. Many

3% eoastal states have developsd their own programms to cope with

a

coastal problems. (oastal erosion was zpecifically addressed by many
states through such measores as erosion setback ordinances. Funding for
the federal coastal zone program is ending, which will probably result in
reduced affort at the state level.

Dollars are essential to stats participation in coastal hazard mit-
igation. “Those dollars come from the states themselvesz, the Coastal Xone
Management Frogram and the Stats Assisztance Program from FEMA, Every
effort must be made to malntain an adeqguate overall level of funding.

The coastal zone program and FPEMA State Asslstance Program mush provide
funding during the transition until the states can pick up some of thesze
program ¢osts themselves,

are essential. Adeguate

In addition to funding, ococrdinated policies

“

training and aducation of state and local officials iz a must, yvat FEMA =
programs do not meat this need. An ovarbanl of the FPEMA training and
education pragram may be needed to identify needs and prioritiss and
establish the means to satisfy them. Particular emphaszis must be placed
o local training nesds and a zystem o deliver that ezpertise through
regions and states,

Other limitations on state programs are inadeguate oy fraygmepted
mtatutory authority at the stats level, conflicts between larger cities
and gtate goverrments as well as between state and federal policies, lack
of public awareness of coastal disasters and the problem of yagulating

existing uses in flood-prene aresas.

Wayz to Overcoms These Limitatioms

. Coordinate the many ongoing efforts io coastal areas to maximize
the ability to reduce coasgtal flood losses and increase mitigation
aotivitises. The Coastal %one Program, the National Flood Insurance
Program, wetlands preserxvation, disaster relief, wivil defensze,
the Corps of Engineers Floodplain Management Service, and the
wctivities of the Soil Conzervation Service arxe just some of the
prograns that must share pricvities,; psrsoonel and activiitiss
Are we still spending ta\ dallars to rebulld or provide new
infrav-vx"furﬁ that results in wore development in coastal high
hazard areas? Are ¢oastal programs and fleoodplain managsment

“
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prograns properly integrat at the state level? The fedeval
level? Are federally funded programs to nourish beaches or build
structural work to protect ccastal sreas compatible with other

[ -

progyvams to discourage development of such areas?

Funding of these key programs must be adegquat
toward v and to provide a transition per
which statesz can come Lo assume an increased role.
lose stal program or State Assistance Program funding, how
many staff pen}lw will be lozt? How will that loss hinder the
akility of that state to reduce coastal flood losses for diszaster

relief or g va coastal beaches? Have any federal agewri@c
talked specifically with states to debermine a logical transition
period that iz tied to the state’s abilifty to fund its coastal
program? Is there a residual national interest in coastal areas

that regquires a continuous federal investment for protsction and
enhancement? Have any incentive programs been devaloped to en-~

courage greater saata participation? If better state progra

result in better local prom and a reduction in federal ex-

that should provide a haszis for incentive programs.

: long~term guldance. The
e incentives anri direct i, dneol
gqulatory standary

dz, mepping, disaster S

and research, State qn»crumenhh should Qet ctinuqlma
to special hazard conditions, technical assistance and
for local governmant pexzﬂnnal, and education of the

elements of flood hazard management. ALl fede
endeavor not to deal directly with locals, but to go through the
tate goverrment to do so. To persist in justifying this direct
involvement because 2 state is "weak” will only pr-petuate the

veakness and constrain program advances on a national scals

agancies must

(2

~
H

{4

S

~ 0

1?’

Training and education programs musht place priocrity on training
loeal and state officials to guide new developmant and und@rfakﬁ
mitigation : wheve there ig existing development in
hazard areas. These programs should be =d at key local
influential community leadsrs. 7This may r@quir@ re-
systems in a8l aye Les and the incr ed use
ves Lo state and

o -
Tiairs and

fadar

ALNA

vamped
of incenti

W
/‘ H"
o}
H-
3
Y e

Pedaral programs must become better able o consider unigus hasard

conditions like coasztal wave he
harrier islands.

ghts, coastal srosion, dunez, and

The private se : M'wt become more invoived. Industries have a
significan ses dus to floods, as do private home-

OWnars. AﬁqulSlthn of prcperty by local or nati
groups should place priority on coastal bhigh haza
and insurance agsnts can be key links in directing deve
to reduce losses. Education, training and incentives a
to foster increased private sector involvement.,

5. Banks

Nonstructural mitigation must be emcouraged by federal and state
governmants. Many local communities want to reduce flocd lozse

(!‘

The states must help local communities integrate the wmany
ket

el
onal conservation
¥
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to existing structures and have daveloped mitigation programs
that mest many 1local goals including flood loss reducti
economic development, and housing stock ixproveweni. In order
to implement these programs, most leocal communities need some
funding assiztance through cosi sharing. No federal program
axists that lz capable of azsisting an adsguate number of
communities each veay. The Corps of Engineers’® programs aye
too complex and take too long to lmpls Thare ars s
obstacles in determining benefit/cosi A FEMA': 1
program is grossly wderfunded.  The
poalicy problems. There should be at least one

1

that is stresmlined and adequatelyv funded Lo as

IR Le]
o
e (D
h
')-J«
O
v
=
b

., Some states,; such az Louisis
share the costz of rditigation efforts. Other states need to pursue
such initiatives. In addit . = rveview and stream~
line statutory asthority, increass training and education of

i

C
ozely with leocals to tatlor regula-
t

locals and the public and work o© S
tions and mitigation programs to adequately address existing non-~
14

conforming uses in coastal high hazard areas.
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Loz Strengthening State Floodplain Management. Prepared for
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582 Regulation of ¥Flood Hazard Arveas to Reduce Flood Loszas
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Boulder: HNatural Hazards Research and Applications Infor-
mation Canterx, University of Colorado.
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MANASING DEVELOPMENT IN COASTAL HAZARD AREAS: STATE~-FEDERAL RELATIONS

David W. Gwens
Assistant Director

North Carolina Department of Natural Resources and Community Development

Providing reazonabls management of development in coastal bhigh
hazard areas has been & high priority for the State of Norith Carclins
for the past ten years. With ths adoption of strony new rules on this
subject in 1979, North Carclina has been amonyg the nation's leaders in
implementing a comprehsnsive management prograwm for ocesanfront development.
This experience has provided a mumber of lesszons regardiny the afficacy
of various management technigques and the need for a more coordinated
state~federal approach to this issus. This paper presents a state-level
perspective on these issues and bow hazayd mansgement programs can be

improved.

Context for Coastal Bazards Managzement in MNorth Cavolina

The ooastal hazards facing the ocszanfront areas of Horth Carolina
are typical of those facing East and Gulf Coast barrisr islands (Clark

at al., 19%80). Long~term ervosion is a real

v for much ¢f thes state’s
220 miles of ogean frontage (Dolan et al., 1972). Studies performed
for the state’'s Office of Coastal Management indicate that almost 40%
of the ocean shoreline hasz a long~term average annual erosion rats of
three feet per year or higher. 4Given sea level rzise and barrisr izland
migration, these general erozion rates are likely to continue (Kaufman

and Filke 1879). However, future ozion rates at any individual site
and Pilkey, 379} Bowever , future eyozion rat at any dividual k¥

are likely to vary significantly.

Storm hazards are also a reality for most of the state's oonast,
with the outser banks being awmonyg the most vulnerable to hurricans threat
in ths country. Projections are that major hurricanes will make landfall
in the ztate once every ten vears and great huryicanes once av
yaars. These hurricanss will bring high winds, hsavy rains, storm tides

14

10 to 15 feet above normal, and shore

ine recassion of 250 feet or mors

to the state. Extratroplcal depre

xx1s atrike the state more freguently.
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v

Most winters bring several dammaging storms, which can on oecas

Ay be
damaging than most hurricanes, as was the case with the Ash

1862,

aven

wWednesday Storm o

4

Inlet migration is apnothary coastal hazard that is increasingly af-~
facting developmant in the stale {Langfelder et al., 1%74). &s safer
Areas e developad, more and more high density development 15 being
proposed for dynamis inlet areas in North Carelina which had long been
known for its low density, family-oriented small heach townz. Increasing
damand for beach property has lsd to a proliferation of condominiums,
time-sharing projects, and high~rise motels.

4

The ceastal management struchurs was established in North Carolina

with passage ¢f the (oastal Area Management Act {(CAMA) in 1874 {Heath,

1974 Schoenbaum, 1374} . The CAMA establiszhss a Coasztal Resources Com-

mission {CRC) to dasignabe oritical environmental areas {termed "areas
of environmental concem” or YAECsY), which specifically include hazard

areas. The CRC oversees a requlatory program that reguires a permit for

all development in these dezignated areas. The law also ragulres manda=~

tory land u

planning, consistent with standards zet by the URC, to be
undertaken by local goverrments in the coastal area. A1l iwenty of ths
coastal counties and approximately fifty municipalities now have approved

land use plans.

State Hazard Arsa Management Initiatives

The initial land use plans adopted by local governments pursuant o

CAMA in 1875-~7¢ and the original permit standards for ABRCs, which were

fivst aeffective in 1378, addresszed some hazards lsszuss. The principal

initiatives in this regard date from 1979 when major changes wers inlti~

ated in the state permit standards and nd vse plamming guidelines
{Owenz, 1981}, The management framework that has been put into place in
the 1978-83 period is among the strongest in the nation,

The regulatory program appliss to those gecgraphic areas designated

as “ocean hazard” AECs by the Coastal Resoursss Commizzion. The ocean

hazard system is composed of three parts. The first is the “coean erod-
ible area.” fhis asrea rupa from the mean low water a distance landwacd

from the vegetation iine agual Lo 30 times the long-~term annual erosion

L
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rate plus the recession expected in a 100-vear storm. The second
is the high hazard filood arsa.” This area is definesd as those open

st areas subject to wave action and flooding in a 100~year :

m

QT

[y

The third component is the “inlet hasard area.” This area is definzd
using statistical analysis of past inlet movement,

A key regulatory provision affecting development in these areas, and
by far the most controversial regulation in the entire ccastal management
program, is the minlmam oceanfront setback. This rule requires develop-
mant to be Iocated behind the furthest landward of four points: 1} thirty
times the long-term amnual erosion rats, measured from the vegstation line:
2} the crest of the "primary” dune {(dsafined as the first dune with an

elavation eqgqual to the 100-year storm level plus 6 feet); 3} the landward

toe of the frontal dune {(defined as the fivst dune with sulificient helubht,
continuity, configuration,; and vegetation to offer proﬁective valued |

A

or 4} sixbty

Only limited ezceptions ars allowad to this rule. Non-disruptive
development that does not involve permmanent subsbantial structures is
allowsd betwsen bthe setback line and vegetaticon line. Allowable develop~—
ment includes clay parking aveas, gazebos, bennis gourts, campgrounds,
and ths like. This allows landowners a reasonable use of the land
congistent with the inherent limitations of the natural hazards. No
davelopmant is allowed ssaward of the vagetabtion line., For preexisting
lots that cannot meet the erosion rate and primary dune sethacks, a
limited exception is allowed provided the e0-foot and frontal dune get-
backs are obserxved. However, the size of such "grandfathered" atructures
iz limited and additional construction standards must be met. The CRC iz
currently conzidering propozals to zignificantly increase the minimum

ack raguivement for large immovable structures.

There are several other key regulatory provisions that have besn
adoptad undex CAMA. No significant alteration of frontal or primary dunes
iw allowaed. Coonstruction standards closely modeled afterx federsl reguire-
ments for floodplain ordinances under the flood insurance program have
been adopted. Bulkheads and other shore hardening cceanfront serosion
control structures are not allowed to protect development built after the
getback rules were imposed in 127%2. 3Such growth-indocing publiic facili-

ties am roads, water supply and sewer systems are not allowed in hazard
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areas. Density Llimits apply in inlet bazard areas, preveniting immovable

b

structures from being located in & 2 highly dynamic areas,

In addition to these regulatory provisic

an important pavit in

Carolina. The local land wuse plans, which w
in 1980~81, are reguired to address hurricane evacuation, baach access,
denzity, and other key ilasues on a community~wide baszis {McElvea et al. .,
1982y . MNew planning rules effective in 1983 require all local governmants

to undertake sdditionsl post~storm planning effortzs as a part of ths

land use plans, inzluding addressing storm hazard

recovery and rabuilding policies, and evacuation p

zstal problems in

Land acguisition 1is

North Carolina. Although 48% of the state’s oceanfr

O

nt is already in
pubilic ownership, securing adeguate beach acge

reasing problem in North Carcolina ag in most

beach access

=

Becawese of this, ths General Assembly in 1981 enacted a
statube, along with a $1 million appropriation for its initial implemen-
tation. 7This new program is explicitly tied to the hazards izmsues through
a provision regulring prioxity to he given to the acgquisitions of property
that ig koth useful for access and unsultable for the location of permanent
substantial structures because of coastal hazards. Land acgulszition is
also being used selectively to lmplement overall resource management plans
in key areas (Owsns, 1980].

Education on coastal hazards is a critical part of the North Caro-
lina managemant program. Slide shows, presentations, and articles have
been used to make decizion makers and the general public aware of the

nature and extent of coastal hazards and the purposes of the management

i

)

program. This broad wnderstanding of the issues s proved to b sen~
tial to the political suppori of

Together, these various manage effective in

1 hazards, in

reducing potential loss of

protecting the public beach area from encroachment by development ox

grosion control structures, and in reducing s public costs resulting
from improperiy sited development as disaster relief, flood insurance,

infrastyucture repsir, and erosion contyel.
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Much remains to be done at the state level. The Gensral Assembly

is now cansidering a proposal to regulre a simple coastal hazards disz-

2

of property in an ocean hazard area.

closure to be made prier to any s
Another legizlative propozal now bheing debated would creabs new tax
credits to provide an incentive for the donation of hazardous wsoastal
property to the state for land conservation, open space, or beach access
use. Higher minimum setbacks for immovabhle struchores, new land use
plans for post-stoom rebullding, and oloser attention ito wverall density

levels on barrvier islands are receiving close scrutiny in the state.

Land apguisition and education campaigns are also beilng continuad aond

expanded,

The Faderagl Contribution to Managing Hazard Avea Development

A strong and effective state program for hazard area management is

s

in place in Borth Carclina. Itz effectivenass could be enhans

=34 throaagh

~

the more closely coordinated application of federal programs dealinyg with

hazard area developmant.

a numbey of fedeval prograums have made a strong positive comtribution

to the North Carolina effort to manage development in coastal hazard areas

{Holmes, 1380; Xuehn, 1981). Financial a stance for smch of the work
describad above was providsd through the Ceastal Zone Managsment Act.

FEMA funded much of the policy development work Ffor the new post-storm
policies. ‘The incentives provided by the National Flood Insurance Program
{(NFIP} induced many local govermnments who would otherwise not have acted

s

to adopt fioodplain zoning ordinances to do so.  Refuge, national seashore,
and estuarine sanctuayy programs have allowed for acguisition of hazardous
lands.

federal programs have not had as salutary an effescht. Pad

8

funding of a large portion of the costs

digaster relief and structural

Jeoe

~

erosion contyol projects has removed from local governments the responsi-~

b vy of confronting the consequences of theilr land use 4

a local governmant can allow poorly sited development such
hotel built too clese Lo the ocean, enday tourism, sales and property taws

benefits, and have the fedeval government assume most of the for

dealing with the problems it generates {costs ranging from disastsry relisf
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to wasts disposal to erosion control}, the local government’'s incentive
to more properly manags the development is clearly reduced. The recent

changes in cost sharing for disaster

will the recently enacted Coastal Rarrier

r o

investments on undes

ve PR
problex still vemains mince it is in developed a

mentsy have thelr greatest impact.

Other problems stam from the failurs re &

<

and state policies

al

aden In North Carolina

«

ezemplified with the NFIP, While therve are seve

coordination of state coastal management effortsz
program, such as the inclusion of improved const
state program, there are szaveral areas in which

significantly improved. The state polisy is to
in as safe a lowation az possible and to deal

st

through nonstroctural means. FEMA poll

aven though that prograw has the

For axample, when the state was consi

the

relopment in some hazarxd areas, provided r

borne and thare was a wailver of any public

o
ads

Ay

S\..J

whatscever, the federal government vige

honor a “"no insurance” zone. Thisz inslstence

~
r T
L4

jo

ment 1z eligible fo leod insurance

Fi s

333

in hazard management.

81

A more serious problem in thiszs respect has

ederal government to adopt an aygreszive relooa
fed 1g ment to adopt ggreszive rel

sndangerad cceanfront structures.

1362 for relocstion {(FEMA, 1921} and experiment useE
total loss” zoncept to fund relocation, fewer than 20 thy

have been relocated in North Carxolina. Given

&

ES

i1ish a number of st tures, that

skorms now demo

tho

nice

< is

destroy uzands of stroctures, that srosion

the nugber of imminently threatensd ctures,

can be a fraction of the cost of total loss
aggressive oelecation program seems conclugivea,

attractive when ths benef:

for open sp and recrzation ars incladad.
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premiuvms for fiood insuranos poelioy hoelders, lower public costs to cover
the catastrophic losses to the program when a major storm strikes, and
improved public access to and use of the beaches. Governor Hunt and the
CRC urged FEMA to implement such a pregram in North Carolina, but federal
action has not been forthcoming.
Conclusion
Some of Moxth Carclina's hazard arvea managsment s are extramely

contyroversial. Ths econowlic values of the property and the recrsational
and aesthetic values of the coastline cvombine to make this an area about

3
:

hich people feel very sztrongly.

T

herafore any managament

be bhased on technios sound and defensible data. & common

of the problems being addressed and the program’s goals iz SO
To be successful, a management progran must employ the full

of avallahle tools. BRegulation, land uvse planoing, land acguls

public | catments, and

ordinated fashion. When applisd

cacy of tha othex

Finally, there
fe
with their federal

atant conflicts, thare rsemain

a

coordinatior

effective positive
managenent efforts

better coordinated,
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MANAGEMENT QPTIONS:

CAN WE PROTECT QUR NATURAL COASTAL BARRIERES?
Robert L. Moul
Coastal Managewment Consultant

North Carolina Department of Natural Rezcurces and Community Development

Introdustion

Rarrier islands are one of the most dynamic systems in nature., The

system in g state of constant change, not egullibriuwm,

and tries to modify the envivonment for personal desires. Most geologists

on the other hand, view shoreline and island changes over geclogic time
as a slowly evolving system in egquilibrium with the cceanic processzes it
faces. Coastal zone managers understand these viewpoints and zee the nee
Lo compromlse between the two. They must come to grips with the potentia
for rapid, dramatic changs in the system and assess the way in which
those changes affect interactions between component parts such as dunes
and wetlands. The coastal manager’s dally decisions muast account for
short-term iocal ilwmpacts from development activity and determine the
cumalative impacts individual projects have on maintaining the long-term
integrity of ths barrier island system.
This report examines the need to protect natural fisoed and erosion

harriers and some regulatory tools state and local governmeants have gsed

to protect these features. Two important barrviers are worth discussion

because of theiy physical oapacity to reduce flood damags and the integra

4

. Thaose

roles they perform withidn thiz dynanmic coastal estuarine systen

g

barriers, in their broadest categoriss, and dunelands and coastal weatlands

Dunelands

Coastal dunelands are keys te long-term barrier island stability

since they act asz

0

temporary sand raservoirs for the erosive powers of
stomms. Dunelands include the active frontal dune area, the more stablsa,
grassy, secondary dune area and back dune zones consisting primarily of

maritime wocdlands. The seaward edge of the duneland boundary is ba

+
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dazmcribed as at the tos of the dunsa, natural vegstation

levation ocours next to

found or where a distinct change in
the high tide "tyrashline”. In areas subiect to ercsion, the toe of the
dune corresponds Lo the eyxosion esmcarpment. These migrating mounds come
and go according to avallability of szand and direction of eoclian {windj
transport and can be steep and narrow or extend completely acroass a
barrizsr island for hundreds of yards.

Lo deteymine whether a dune

For management purposes, it is ws:

Active dunes are still

migrating with visible loss or gain of sand. They tend Lo be denuded or
sparvsely vegetatsed (see Flgurs 1} and are gensrally closer to the beaches
and inlets. Stabhilized dunes, on the other hand, are verv well vegetated
with c¢limax dune vegetation {(Graetz, 19723) and are found towards the
interior of the islands. Often interior dunes form the backbone of the
island and are vegetabed by woody species,

Sand ridges normally are fairly continuous and run parallel to the
beach front. In the “plonesr zone”, dunes usually are smaller in height
more active and have daily interaction with diurpal tidal ocourrences,
For management purposes they ars called the Yfrontal dunes®. Frontal
dunes with encugh height and width and vegeiative stability to sxceed
the 100-vear hase flood elevation (BFE}! with adijustments for wave haight
are often called "primary dunezx”. OCther distinct dune ridges that fall

landward of these firsi barriers are called "seco

wdary dunies”,  Thosa
duneland areas which esperience iittle or no ridge formation ave commonly
called "qoiltqrv duna mounds” and those areas where no dunes exist are

PR

zithey Yoverwash gzonezx" due to flooding or "blowout® arsas due to wind

{T

exosion,
The foreslope of the dung is more gradual and has grassy cover that

can tolevate shifting sands and salt . The backsliope or

amenable to woody plant growth,

o
I\

right behind the crest iz more stabl
These maritime woodland areas represent the safest place to build on a
barrier island znd also perform basie functions such as lowering tam-
perature extremes by shading, stabilizing the z0il, nitrogen fization,
deposition of minerals in leaf litter humus and freshwater retention.

On those eroding islands whare maritime woodlands are near the bweach,

they serve as yphyvsical obstacles for stom surye.
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Thus, dunss and thelr vegstalton interach to serve as physical barrisr

ar buffers to climatic energles, particule

»
A
o
.

4
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o
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5
fu2
el
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held in storage beneath the grasses and woodlands must be forfaited in

ordey to replenish besch materials that are either slowly ernded by normal

high tide ercsion or instantansously removed by storms. In this manner,

dunelands maintain their dynamde eguilibrium and encourage the short-term
£ 5.
stability of retreating shorelines. Az the dunes erode, their sand iz

S

deposited in the nearshore section of the beach and shallow water sand

—~

of thiz displaced sand will aid in dissipating more wave

$aut

hars. Al

energy and waaken the next storm attack (Pilkey, 1975).

Management Implications

Too often dunelands have been considored obstaclesz to development

and nulsances to zed bullding designs The natural propertiss
of Gunes as physical barriers and thelr enerxrgy disszipation value have

gone largzly unpobiced. Evan the close link bastween dune survivial and
thiee vulnsrable dune vagetation is not well recognized, Instead of building
within the system and adapting structures and roads to dune topography,
Gunelands often have been levelad to provids cottages with a pancramio

view. The result is the destruction of maritime woodlands doe to salt
spray, wind erosion amd enhanced washover potantial. Site preparation

80 disrupt the fragile dune vegetation,

and construction achtivities al

Wi

resulting in desztablization and blowouts {(&lden et al., 1878). Building=s

t

-.J

conztructed on solid foundations or with “breakaway walls® act in much
the sams manner as groins along the beach with sand sccumulating on tha
upwind zide and erosion scour ocourring to the downdrift side. Buillding
too cliose to the ocean, on the fore slope ox on the dune crest doss nobt
allow for the dung to migrate naturally and blowocuis and slacks ooourn.

oot and vehicular traffic across  the dunes to the bkeach disrupt
fragile dune vegetation. As few as one Or two passes per week by &

heavy vehiole or by 10 to 15 pedestrians per week along the same path will
kill senzitive a&merican beach grass 0r zea ocats vegstation {Godfrey, 1972).
Conztant traffic to the beach will cause wide wind-swept gaps in dune

formationsz and little healing can ouwcur between tourist seasons.
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Duneland Management Tools

the first duneland protasc laws were coupled with trespazsing

reby no person could take or damags certain pative barrier

regulations whe

island plants. Sea vats and Atlantic white cedars were highly zsought

after on these sparsely populated barvier isla the huryi~

canes of the 1250z and 19605 had there been puk sentimant to protect
the dunelands. The sarliest laws protected the frontal dunes.

Many local sand done ordinances are essentially grading ordinances

that reguire permits but containing 1i language to define “done

alteration”. Often there exisis no standardized enforcement procedure.

Local ordinances oft

exacution iz cumbersocme.

In 1971 North Carolina passed a law reguiring all

compunities to adopt local sand dune ordinances. A key to

was language detatd

SRS

when an activity “mate

»
b
;..,)
’..)
g

weazkens a dune”. It is gpecifisd that a dune becomes weakensd when a
development activity 1) cuts inito the dune foreslope, wrest or bagk~

slope; 2) removes sand off the dune: and 3} nsedlessly damages dune
vegetation. Some communitisz set up highly professional sand dune
ordinance review boards who review dstallied site laveuts, while othey

towns established zand dune adjustment boards prone to granting variancs

[Eo]

requests.

tome of the mors successiul dune protection ordinances reguire site

b
5_‘.
_.,.
"/
f.)
fod
w

plans made up of topographic maps at no less than 4-foot contou
and require bthe applicant to stake the proposed placement of structures
for public intevxest raviews., Other strong ordinances reguire that at

least 35% of the lot’s total sguare footage be left undisturbed, nexnt

to the dune. A few loval oxdinances prohlbit new shructures oceanward
of frontal dunss and, at & minimam, be set 50 feet landward of the mean
high water mark. Unforbunatsly, the untrained eye has a difficult time

defining ths mean high water mark and reay toe of frontal dunes. These

e

nexact and sometimes arkxitrary, definitionz thus become polnts of

> S

contention betwesn dune protection offices and applicants and betw

wembars of government

mmon Land use management Lools

It is important to realize thatb
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Traditional zoning,

may not be the ! a duneland anvirooment,

¥ example, relies on spatial separation to handle conflicting uses,

This creatas of eniform use that may not necessarily conform

to the processes ocoourrid site. Simply platting lots

and goling through a subdivision revisw process does nob uzually take into
consideration the ever-changing landforms and boundaries. Instead, most
commuanities end up with prescriptive zoning rules, rigid subdivision
regulations, city blocks at right angles to each other, and straight
roads and utility sasements, all creating static property boundaries in
a dynamic coaztal environment.

The sxperience in North Tarolina suggssts that it iz best to derive
a metback that, at a minimum, prohibits all permansnt vses of the
frontal duna area. This should be done with a floating setbhack, ons which
migrates landward with the tos of the duns oy erosion eszcarpumant. A

larger storm recsssicon line or hasard zone should be nmapped and extendad

bevond the setback. This broad notice zone or permit zone should use
styictiy applied building and performance standards to provids for building
in among the duneland featurss and to reduce potential flood damages.

and general
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education, but they nust be tiad o a definition that can be reconstructed
and measured in the field (see Figure 2}.
Other doneland managemant tools that have baen used successiuvlly by

loeal and state governmants arse

.  sand dune zones overlain onto zoning maps:

Pad
e
(b
by
e
o}
3
i

. performange criteria in local subdiviszion

2

. plasned unit development vegulatimn:
. hkonus and incentive zoning;

. dune protection oriteria duving 8-3% reviews;

. criteria in sediment and erosion control laws: and

1..4

. publiic be access acguisition programs.

Coastal Wetlaonds

hz natural features that sct as physical storm barrviers, coasttal

e

wetlands can be divided into twoe categories, salt marshes and wooded

swamps. Both fypes surround the edges of the lagoon esituvary and both
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heip to protect adiacent flood-prone aplands.

A

Salt Marshes

The proeductivity of the estuarine system is sapported by detritusg
{decayved plant material) and nutrients exported from the salt marshes,
The amount of exportation and its imporiance to the system is variable
frow marsh to marsh, depending upon its freguency of inundation and the
chavacteristics of the wvarious plant species. Without salt marshes, the
high productivity levels and complex food chains typically found in ithe
estuzries uld not be maintained.

h, oy huni

[
0

Human beings benefit from this productivity when thay f

and gather sheilfish from the estuary. Bsiunarine-dapendent species of

fish and shellfish such as menhaden, shrimp, flounder, oysters and crabs
currently aceount for over 90% of Rorith Carolina's commercial catch {(CTAMA,
1974Y. These salt marshes thus support a large number of commercial and
recreational busingsses along the coast.

Marshlands also ach as nutrient and sediment traps by slowing the
water that flows over them and causzing suspendsd crganic and iunorganic
particles to settle out. In this manner, the nutrient storehouse is
maintaloed and sediment harmful to marine ocrganizms ié ramovad. Poliutants
and excessive nutrients are abzorbed by the plasits, thusz providing an
inexpensive water treatwent service. Puplic awareness of the biclogical
values of marshes haz been one of the few success stories in environmental
regulations. It is also generally recognized that salt marsh vegatation
and its peat seyve a funchtion similay to the ocesn berm and beach alony
estuarine sheorelinas. The plant stems and leaves tend to 4i

action, while the vast network of roots and rhizomes resis

In this way, gradually sloping salt marshes serve as physi

i

against {lood damage and retard estuarine shoreline erxocszion {see Figure

3.

Wooded Swamps

Coastal swamp forests make up half of thas 5,885,000 acres of North

Carolina’s wetlands (Alden, 1876). Swamps are characterized by the type
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£ forest community thab exists thare, asm opposed to sother wetlands that

o}

have lowey profile, more varied plant communities. The dominant hardwood

tree serves te name the swamp forest tvpe (i.e., oypress swamp, tupelo
gum gwamp) , and three distinct types of swampland are recognized: swamp
foreasts, river flood plain swamps, and pocosins.  All three are found
primarily within the coastal zone.

These three tyvpes of swampland have distinct roles to play in slowin
down flood waters and regulating the water regimen. inlike zalt marshes,
wooded swamps have little biclogical significance in the form of nutrient

recycling and chemical absorption and sedimentation. Howaver,

i
importance to hydooslogical cycles as natural mitigation t©

oceurrences is well-documentad. Swamps have the unigue ability to absord

flood waters when straam flow is high and slowly release it when strean

flow is Llow.

Coastal Wetland Management Implications

Many of the potential uses of the wetlands are mutually ezclusive
and almost all uses to which a wetland iz put by humanszs radically change
the wetlands and eliminate natural roles it serves. Dredging and £illing
both limit the wetlandsz® abilitiss to function as natural barriers to
flooding and erosion. Each human activity's relationship on both biolegit
and physical functions of wetlands wmust be determined hy the coastal
manager. In addition, mest wetland aveas are puoblic trust lands, that is

the public has acguired rights to them by prescriptio oustom, usage,
and dedication. Most wetlands ars "navigable in fact” during flooding
conditions, and all have significant and long standing fishing resources
which can help establish public rights to protect these aveas.

Tne first goal of the coastal managsy iz to weed oub those pro~
pesed uses that are typically found on high ground sites and are not
water-dependent. Tha second is to sstablish a wetland protection program

that balances the private individual'szs need for a given project against
the loss of public rescurces, The thirvd goal 1s to administer a webland

protection law that is sasy to undersitand and is consistent in both daily



Wetland Management Tools

All ates

juy

ave wetland protection ordinances, variouzsly termed
dredgs and fill laws, weltland regulations, coastal regulationz, and

sxcavation or dumping ordinancezs. Some ztates have wetland board:

w, obhers
have coastal commissions and councils. Many =stabe programs are administe:

govermments cr by ths state ztaff, and still others are adwinis-

h contracitual arvangemants with private consultants and

%. ‘The common thyxead among all nranagement technigues is the

and decizions on bioclogical concerng. As a general rule,

nds subject to more tidal influvences and higher zalinity are

r protection. Those states with well-defined public trust

etler protect their wetland resourees. 'The best tool for

in designated floodways has not yet been completely

defined. Through a

regulatory tools, however, the proteoti

of the zalt marshe successful and the protection of woods

swamps 1s improving.
Other successful lowoal and state techniques to protect wetlands
ars

. conservation and wetland zones in land uss plans and on zoning
maps;

. compliance decisions in subdivision regulations;

. bonus and incentive zoning;

. planned unit development ragulations;

. dooal bealth regulations for septic tank placement;

. regulations pursuani to erosion and sediment contral laws;
. watland and sollg criteria during A-25 review;

. prefarential assessment of wetlarnds {vse~value taxation).

. anforcemsnt of local floodplain managament crdinans

3

»ublic and private asguisition programsz; and

'
24

sublic spending and capltal programming policies.

Coordination With Fadsral Programs and Recommendations

The North Carolina experience has shown that effsctive coastal

management reguires the

federal programs to keep pace wiih
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celerated developmant pressures. As ons public off

ara all pay ime captains fighting full-time gen:

assiztance is alway helpful., The

¥

rtive federal programs are the
Coastal Bone Management Program, the Rational Flood Insuvance Prograw,

and the Corps of Engineers' wetland regulations.

Coastal %Zone Program Cocrdination

It is unfortunats thabt the present administration does not value

"t

|}

f

state~-federal coordination needed to common ills along bhae coa

tie betwsen the state program and the federal OCEM staff

AW

is being severed, mnd along with that comes the loss of the aver-imporial

jo2)
54

Y306 funding”. It is haw

helped 1) upgrade existin

2

reqgulations; 2) veqguired the developmant of

difficult policies concernding future development; 3) provided implamenhati

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

states in tough federal consistency decisions against other federal

agancies; and 5} provided 50% matching grantsz to acguire important

estuarine sanctuaries. Needless o say, North Carolina would not have i

s

unigue and comprehensive coamtal management program without the assistar

ot

of

GCZM.

N

et
2
<
=2

P Copordination

FEMa does an admirable dob in implementing the complicated NFIP

e}

when budaet cuts are affecting everyons. However, it would be

ind fault with this federal program which

s

SR

ful to both ztate and lowal coastal flood plain managsrs 1if FEMA personnel

could make periodic site to see enforce

problams first hand
and explain the ever-changing regulations to concerned citisens, Ih is

2] {98

frastrating for state program managers to Lry to answer valid, detailed

tion.

3

second-hand and somstimes outdated laform

One dune standard in ths NFIP model ordinancs should be evaluated.

.. .that local govermments shall prohibit man-made alteration
of zand dunes and mangrove stands within V1I-V30 zones

potential flood damage. " This standard is too vague

specific performance review languags of the sort




North Carclina

state Policies and Frograms:

it should not be limited to the narrow ¥V zones but also include

the hroader A zones, In North Carclina FEMA contract enyineers are
remapping 21l V zones to incorporate the state's updatesd erosion data.
It is hoped that protective duneland features as well as actuarial rates
for structures thus will be affordsd more realistic treatment. Recently

2

Rasources Commission (CRO) wnanimously passed a resolutd

the state
orging federal authorities to use flood insurance funds to relocate insure
oceanfront structures which ars in imminent dangsr of heing destroyed.

The CRC peointad out that this policy would prevent the destruction of the
buildings, reduce public coszts and place the vacated lands in public
ownzrship for beach access, This rescolution was zant o GCovaernor Hunt,

FEMA and the North Carolina Congressional Delegation.

Corpzs of Engineers Coordination

Wetlands in Norih Carolina are protested by two state regulations,
the Dradge and Fill Law of 1969 and the Coastal Area Managsment Act of
1974, and by twe federal laws implemented by the Corps. Authority for
dredye and £ill regulation is grantad te the Corps of Engineers in Section
10 of the Eivers and Harbors Act of 1899 and through Section 404 of the
Federal Water Pollubion Contyrol kot of 1872, iIn crder to coordinate four
overlapring and cumbersome wetland laws, state and federal staffs have
developed one of the best jointly implemented wetland programs in the

nation. & few of its highly succezzful coordination technigues ara

. Joint applications regquiring the same information, same
and thas same degree of datall and completeness;

. Jdoint onsite visits with applicants during the pre-application
phasze and Joint visits with contractors during post-peymit phasas:

. Sharing informaticon among all state and federal review agencies
in a standax ed format koown as a "field investigation veport®;

Z
. Bimonthly enforcement conferences among all seven stete and four

Federal review agencies Lo discuss administrative detalls,
regulation changes, permits and legal actions;

4

. ‘The "CAMA General Permit" whereby all federal review agency comment
and permit conditions are givan te the state Doavtal managemnant
staff for inclusion in the stats coastal psrmib. This ge
relisves the Corps of duplicating iew efforts of co
projects within 20 designated coasta ies. BState
laws avxe very styong in thezxs brackish water areas and the CAMA

&
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MONITORING AND ENFORCEMERNT OF
NATIONAL FLOOD INSURARCE PROGRAM
REGULATIONS IN NEW JERSEY COASTAL

AND BARRIER ISLAND MUNICIPALITIES

Clark Gilman

Hew Jerszay Division of Water Resources

Of Waw Jersey's 567 municipalities, 542 participate in the National
Flocd Insurance Program {(HFIP). Sizty of these are lowatsd along ths
Atlantic Ocean ¢r Raritan Bay shoraline. A&ccoxding to the Federal Ewer~
gepoy Management Agency (FEMA) on October 1, 1982, 52,147 policies and
$3,407,2390,500 worth of flood insuranaa had been purchaszad within these
60 coastal and barrier island municipalities. This amounts to 60.6%
af ithe total number of policies and 70.7% of all the flood insurance
coverage in force in New Jersay.

An additional 47 municipalitiss lie along the shores of Delaware

g
S

Bay, Great Bay, Barpegat Bay and other tidal estuaries and rivers. Most

of these municipalities ave lass developed and less vulnerable to damage
caused by coastal storm surge. Twelve municipalities alszo lle along
Newark Eay and New York harbor. These 12, though subject to tidal flood-
ing, will not ba further considered here because of their unigue nature
and the status of development there.

Prioy to Cotoher 1930 a3 mindmum amount of monitoring and enforce-~
ment activity had taken place in New Jersey. The major emphasis had been
on contracting for and underxrtaking flood insurance and flood plain da-
linsation sztudies of variocus rivars and streams that flow through non-~

coastal municipalitias., The few Communiity Assistance and Program Evalu~

2

ation (CAFE) meetings that did take place were scheduled with cavefully

<

selected municipalities hy the Faderal Emergency Manajgement Agency (FEMA
rRegion T staff membears, to fulfill the guocta set for New J

cifort was nelther adequate nor did it provide an scourate assessment of
the level of enforcement of NFIF regulatiouns and standards. However,
with the limited amcunt of time and persomnel available it was the best
that would be expected.

Under the initial phase of the State Assiztance Program {SAP) of
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the RFIP, the State Division of Waler Resources, Bursau of
Management agreed to meet with representatives of each New

municipali

e 543 W

Ne

Jexs

ten

ide

NS (23R o} (.} £ ] Lk s
ipating and there were no trained flocd plain managemant

available to bagin the arduous task.

o

=

T3

Though New Jersey'’s Stabe Assistance Prograwm

Ootober 1, 1882 the two individuals designated to
afficals counld not be transferred and itrained for

end of the year. Considering this, the fact that 406 CAFE meetings were
held doring the first yvear of the program is remarkable.

The municipalities located within the coastal countiss

-

3

Monmouth, Ocaan, Atlantic and Cape May were assigned cne

0

who met with representatives of each of the igtal and barrier

municipalities during the first year of the 8ix of the
60 were participabting in the regular phase the 54

Iy
3

participating in the regular phasze of the progr 4% had identified zones

stal high hazard within them. Durin

srticipating in the emsrgency program were undey

nq

Wave height analvses, to be used to revise existing Floo

{FI13) Flood Insurance Rate (FIRM} by adding wave

Studies and Maps

to kase f£lood were in

);u

slevations,

d

progress for the municipalitiss for

which ceastal high hazard areas had not been previcusly identified.

o

nicipali

o

2

s

Vses 60 coastal and barrier isiand mu

wWave hsight anal

5

have now been completed and each municipality eithey haz amended or is

in the procezzs of amending its Flood Damage FPrevention Drdinance,

taff

The SAP gt sigted FEMA and each of these municipa by reviewing

amendid FDP ordinances.

283

Initial CAPE meetings with representatives of regular

. .

palities, Bbeld primarily with building inspactors and construction
officials, indicated that wosi of thase municipalities were familiar with

the progran and znforeing

keeping required by t

special form was preparsd by t

repres sentatives to a

compunity

further becams apparent that w

W

appropriate FDP Crdinances. Record-

3%

as, however, sloppy to nonexistent. A

he SaF sitaff and given to appropriats

] A keep

-3

o

them with their rec

saat

ing.

N
i

hile econc conditions had effectivaly
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stopped all construction in other municipalities throughout the state,

in coastal communitiss 1i was proceeding unimpedsd by high interest rates
and tight monsay.
Two adjacent barrier island mundcipalities were found ke flagraot!

TATCES DY

ally

e

not properly enforcing V-zone

they were regquiring only slevaitlon

cf the lowest £l and not the bottom of the lowest structural wmember
to tha bkase flood elevation in the ildentified ¥V zone Beconnal .
haowever, revealed that each of these municipalities was protected by con-

tinuwous manmade wave barviers that had

boundary had basn identified. The Sap
Ly collecting planz of the wave protec
mental fleld surveys and ocalcoulations

with a request that wave height analys

adjacent ones where V~zone boundary revision ha

Theze studlies ware

expedited.

brmeause the data submitted made it

POSS

expenditures for new survays and mappil

Detailad CAPE meetings with the s

located on Long Beach

recenkly disclesed questionable buildil
olicy rating, and a general sta

guidelines and ravised mapping incorpo

result of this, the CAPE procesz 1s bei

real e and

of

insurance agant

new structures are also obvicusly

of time will ke reguired to explain th

which include wave helght analysis,

Wi
that staf

quite apparent

undextaksn

Island during Feb

ta of confusi

&

and

fing of the FPEMA reglonal

the

e 20ve

deraed when

(,.h

not been cons

staff aszisted these munizipalitie:

tion stm

votures,, conducting sopple~
and forxwarding these data to FEMA

as 4

ies

ey

o f

these municipa

d been promised, ba

i and completaed doring 1982

gible to conduct them without

TG,

ix barrier island municipalities

sruary and March of 1383 have

ng practices, nonuniform insurance

on caused by new insurance

~

rating wave heights Az a direct

ing broadened to include lenders,

$. Morve detalled field surveys

anmount

e revized Insurance Studies,

insurance guideslines to those

office

iz

not adequate to effectively wonitor NFIP standards enforcement. If this
work iz to be accomplished in Region I1 it will therefore havs to be

undertaken by 5AF staff mewberz. Fund

wtmost importance if NFIP goals ars to

ing of the 5AP iz therefors

be achisaved.






EFFECTIVENESS QF COASTAL FEGULATIONS
Tohn B, Weingart
Division of Coastal kesources

New Jersey Department of Enviromnmental Protection

Coastal Begulations and Bxisting Development in New Jersey

The public interest in ithe coast that led Congress Lo pass the Coast.
Zone Managerment Act in 1972, a8lzo led the Wew Jersey Legislature to
enact a wetlands act in 1270 and an act regulating maijor coastal develop-
ment in 1973, These two laws formed the legal suthority for the bay and
ocean shore segment of New Jersey's Corastal Management Program, which
received federxal approval in 1378, Tew Jersey also uzsd a reinterpreted
1814 Waterfront levelopment Law to gain federal approval for its program
for the entire coast, including rivey waterfronts, in 1380.

The state makes decisions under theszse thres laws using a set of
wastal resource and development policies that have besn adopted as
administrative rules. Those policies are among the most specific in any
coastal sztate. They includs special area policiez discouraging develop-
ment on beaches, dunes, erosion hazard areas, and othey sites along the
natural edge of water.

This get of laws and policies is the envy of planners in many
coastal states. New Jersey's Coastal Management Frogram was clited as ons

of the best three in the nation kv The New York Times. Yet the state's

major coastal law, the Coastal Avea Faclliity Review Act {(TAYRA), gives
the state permiit authority ooly for housing developmants of 2% or more
units. The Aot also limits the state's review of commercial facilities
Lo those generating more than 300 parking spaces.

at the time the Act wasz passed in 1972, the Hew Jersesy shore had

oy the mozt recen

<

already been extensively rebullt from the damage caus
major ooasital stoym, which cccurred in Marxch, 196Z. Az a result, much
of the ocean shorefront that remained undeveloped was in sufficlently
small pockets that developers could build below the Z5-unit threshold of
CAFERA, Moreover, as the reality of CAFRA and the policies under which

its decisions would he made became more widelyv publicized, a 24~unit

5



developmant phenomanon began Lo pead throughout bthe New Jersey coasi.

wWhile CAFRA only gives the state regulats avthority over major

£

levelopments, it gives

a large

from a minimom of several

coean. The strange rasult

haz the poway to

lecated 20 miles from the ocean be

a buffer frow snvironmentally sens

powerless to prevent developer dunes to build

one, five 24 new houses.

This is ths program the Departmenit of Commerce approved for New

Jeragay under the fadaral Cos Zone Management Act. The program has
many sitrengths, but dramatically limiting future storm damage iz not vet

them, Th

provision of CAFRA actually

largsyr
than 24 wnits get buillt near the shore ags well. The Depariment of
Environmental Frotection, which administers the law, i3 well sware thatb
a devaloper proposing 3% or 40 units who is denied a CAFRA pormit may go
shead and build 24 of those units., The Department i3 then faced with ths

chodce of trying to modify the project through pemii conditions and alloe

: s 1 &

it o guw ahead, or to deny it and lose all control over a 24-unit projsct.
In New Jersey, all development needs the approval of the Ioceal

municipality. Those proijects that nesd state approval undsr CAFRA or

another environmental statube must recelve thalt approval in addition to

the local approval. The municipalities, therefore, have the power on

thelr own to prevent inappropriate shorefront development. Thev ravely

do so, however, doe to two factors. First, New Jer

municipalities
are lar r financially dependent on the revenues they genarate internally

from pr They thus have a large incentive

ratable base whenever possible, and groperty near Lheir ocean

ssat, Second, municipal

the taking of private

proparty, and becoming liakls to pay landowners for

priving them of

the use of their land.

>

The effect of ithis zet of regulations on future flood losses is

~

small. Mew development

ng designed and built with more concern

for fleoodproofing as & result of developer initiative, municipal regulatic
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4<‘

comoliance with federal flood insurance standards and, where 1t applies,

state regulation. But the location of nsw development is, the most

aking potential storm damage into account. The extent to which

Ly

eved is dependent on the exitent to which floodproofing

technigues work. Experience from other states that have basn subiject to

Jor storms shows that veliance on such techniques alone is not

Do State Coastal EBegulations addre the Right Issues?

the fact that thexe

extent or implications of the vi

coastal programs are aimed in the rigl

felloved the adopted policies of the

Management Progyram, the development would he sensibly lo

3 become increasin

wed,  Unfortunately,

irrelevant at the cceanfront in New Jersey and most other norti

ates with developed shorelines, Even 1f New Jersey suddenly obtained

power to impose thesze polis #ll new shorefront dsvelopment, thex
are only several hundred vacani bullding loks on the entire 137-mile
NMew Jersey ocesn shorafront. PThis compares with more than 54,000 houBinq
units approved throughout the coast under CAFPRA gince 1373,
The iszsuye which nust then be addressed is how the sitates should
prepare to raspond to future coastal storms so that the mistakes of the

o

b3

[

past will not be repeated. This 15 an lsszue with which New Jersey

Three vears ajo, the state Department of Environ-
mental Protection proposed a strict ragulatory law that would have pro-
hibited any shorefront development that was mors than 30% destroved by

a coastal storm from b

ing rebullt in that location. That bill received

criticism from throughout the state and was eventuslly withdrawn by its
izlative spoasor.

New Jersey is now addressing the issue in several less heavy-handed

0

Qi

pproaches. The state approved a grant from its faderal Coastal Zone
Management Act grant to prepare a veluntary post-storm plan for a local
gevernment.. The plan assesses where storm damage is likely to occur andg

whare municipal plans and ordinancas should be changed to prevent or
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n completed and i

limit reconztruction. Because that
being reviewsd by the wmunlcipality, it iz too soon to see the extent to

which its recommendations will be hseded by the local governing bodies,

or the axtent to which 1t can serve as a model approach for othery shore-

New Jersey has alsce received a grant from the Faderal Emergancy

Management Agency to prepare a shorm evacuabion plan, and to analyse how

to direct government assistance lmmediately after a storm. One of the

s > .

most axciting aspects of this new study is that 1t is being jointly

€3

administered by the State Polics and two parts of the Depariment of

Environmantal Protection zo that, for the first time, a coastal

and planning program may be integrated with the Cilvil Defen

aspects

post-storm recav

Norn-regulatory Technigues

A major program of eduration is necsgsary to alert potential

fromt residents as well as officials at all levels of governmsnt to the

."4"
,_L.

inevitability of major coastal storms and the damage thay pose. New

Jersey has not had a major storm in 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 Jersey's largest tourist-attracting
barrier island cui inte thirds. Some of those who do remembar tend te
romanticise the storm in a way that makes it sound like an exciting svent
ocne would not want to miss. A5 a resulit, the shore is developad and

redevaloped as nmuch as governmant regulations alliow.

®

Last winter a seawall in the northern part of New Jerzey's ocean

shore was damaged by storms. The seawall separates a state highway frow

the ccean, with virbtually no beach to serve as a buffar. After the damags

3

ogeurred, the local municipality asked that the governor declare ithe town

a disaster area. Although subs

went analysis detsrmined that the problewm
could ke repaired for approximataly $850.000, it was notable that when

the author inspscted the

}ad

at the time the disaster reguest was sti

ending, carpenters ware across the st build 23 nouses.

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

the presence of a possik disaster arvea 50 feet away w

going toe affect
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sialzs who

ne marketing of these housing units. HMoreover, the logal of
S

falt zo threatened, and legitimately so, by any crack in the seawall were

zoning board or planning board

(D
fete
=

aither unable or unwilling to use the

victims oo

to avold adding 23 housing units to the

storm damage to the

In addition to work to davelop

dunes, nourish beaches, and acquire shorefront areas whensver possible.

Aoguisition is, of course, thz most difficult of the three technigues.

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

to states that they purchass the

areas most likely to ba underwater in five ovr

W

noenay.

gquestion whether that is a vzaful expenditure
onstruction and repair of structural shore protection projects will

continus Lo be necessary in New Jersev and other developed shorsfront

arsas. Whnile it 1is important not to oversell the ‘fectiveness of such

styuctures, it is also important to recognize situations in which they

can be of benefit. Investwant in shore protection programs is a gamble,

d merely to penalize shorefront

g..;

but such aszistance should not bea withhe

areas for past inappropriate bullding.

The Federal Govermment and the Overall Effsctiveness of Coastal Regulation:

The first objective of the federal govarnment should be to bring

ped

faderal flood insurance premiums to actuarial rates. This should be

coupled with the non-renewal of insurance to oover sites haavily destroyed
by coastal storms.

> .

In undeveloped areas, the spending prohibitions imposed by the Coast:s
Barrier Besources Act seem to he an effective technigue It comes as
& surprisa to many people, hovwever, to realize that this much-heralded act

includes no areas within New Jersey. It would be useful to extend the

ged by

ack so that curvently developed areasz that become heavily dan
coastal storms can be added to the definition of "undevaloped” and therabs
hecome covered under the act,

Finally . Congress should enact anouter continental shelf r aevamle~sharing

The bill would allow coastal states to continue to loock for answers to coastal
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ion and o continue o work to direct post-~storm

p,
;..-.
e
W2
197
rt

storm hazard m

federal and state invelvement in rebuilding sce that the potential Jamage

Conclusion

In Naw Jerseay,

islands have traditionally

been looked at from two different pers

On the one hand, many

people look at the development alony the ovean shore and then look for

spportunities to be part of it. Then they look for structures they

believe will pyoteci them from hurricanes. Thay seek to build on any
vacant area neay the shore and they seeh increasing amounts of stats and

a
federal assiztance to try to creabe wider beaches znd shore protection

o

structures to proitect their investments.

Gthers see the shore as an area just waiting for the nexwt storm.

=N

They work to see that as little public money as possible iz spent pro-

w

tecting the

poorly located developmenits, that no new development i
added, and that the shore is iaft largely undeveloped after future storms.
There is a third perspeciive offered by a group formed in New Jersey
specifically to oppose the dune kill mentioned above. This view recognize
that =oastal stovmy ave inevitable, but holds that the expensze involvad
in rebuilding after major storms is more than met by the benefit provided
hy shorefront developmant belwesn storms. This is a more honest approach
than many that have been expressed, and it can k= helpful in asssessing
conflicting policies about the future of the shore.

The Jersey shore was heavily damaged by the storm of March 19632,

e

for exampls, vet was able to rebuilld sufficiently to accommodate s
of tourists in the suwmmer of 1962 and was almost back to normal by 1963,

By 1970, the shore was as intensely developed az it had been hefore the

storm, and today much more intensely developed than ever hefore.

This growy argues that the benefits sidents and

rued to New Jersey

milliones of others who have visited the New Jersey shors in the last
20 vears, staved in guest houses and motels, eaten in restaurants and
driven an roads all located near the coean, are worth whatever coosts
avarvone will have o pay to rebuild aftrer the next hurricane.,

It iz hard to calculate the dollasrs involved in making this kind
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of asmmessment, but at least it doss recognize both that thes coastal storms

are inevitable and that people are attyvacted not only to relatively patur:

zites such as Island Beach State Park in New Jersey or Cape Cod National

Seashors in Massachuseiits, but also to heavily devsloped, shorefront

towps and their facilities. A useful mnalys would he an as

now much public money is actually invested to rebuild after sach major
ccastal storm. If federal fleood insurance rates ware changed to ingrease
private risk and accountaklility, if ceastal development was kept away
from dunzs and other storm-prone arsas and 1 the buildings that do go
up ware designed to be relatively fleoodproof, would the resulting lowered
public invastment in the shore ba worthwhile?

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

"I think it is certain that the latest
disaster and we will make & good recovery. But uniess we consider
futore activity only in terms of lasting protecstion against futaras
disasters, we stand to suffer again and again of life and
properiy.

We must learn that nature has provided its own means of
asccommodating high waters, high tides and othsr accommodations of
natural foreces which periodically desiroy what man has created.
W= have learned once again through this scbering ezperience in
March that nature will ezmact a heavy toll from those who ianszist
upon encroaching on areas which are intended as natural
absorbers for pature's tremendous destructive foroes. If we would
develop sush areas with a sense of caution and respect for the
addities of nature, we would then have substantially lessened the
risk of the kind of destruction that we have just exparienced.”







THE STATE OF FLORIDA

"SAVE OQUR {OAST PROGRAMY

Howard Glassman
State Coordinator, Natlonal Flood Inzurance Proguam
Florida Depariment of Community affiars

The State of Florida's

LI

ave Quy Coast” program is a statewide effont
: protect and preserve the state's coastal vesources. Enacted in Sep-

tember, 1981 hy an exzecutive order.of Governor Bob Graham and the Florida

Cabinet, thiz program was designed to redirsct the stat land acvquis-~

ition funds and natural resource legislation. The executive order called

ayrs in land acguisition programs, for dis-

S

zing coastal bar

"‘.

L

©

for empha

criminate application of state and federal development, and for encour-

in ooastal areas.

aging greatsy stats review of locul managem

Implementation of the Save Gur Coast Program includes

1. & $200 million bond issue to purchase beaches and adjacent arsas;:

2. the completion of various state and federal projects such as
beach renourishment;

3. the issuvance of Bzecutive Order 81-105, which reguires that
executive agencies consider the impacts of thely programs upon
onastal barriers: and

4., the development of a "omwrmhﬂnai ve }mqi°lative progyram Lo lmprove
resoures management and hazerd mitigation.

Thus far the Save Duy Coast Frogram has been suceessful dus to the
Govarnor's and the Cabinat's commitmant to provide ample funding and to
specify agency responsibilities. After the 1981 executive order, the
Governor and the Cabinet approved the firvst $50 million increment of

bond proceesds. They also directed the Departmept of Natuwral Ressources

to assume the primayy cssponsibility for program administration.

Tha Department of Natural Resources presently administzrs a program
for acguisition of outdoor recreation lands under the Outdeoy Racreation
and Conservation Act of 1963 {Chapter 375, Fleorida Statutas). The Aot

provides for a Land Acguistion Trust Pund that iz the primary souvrce of

funds for acqguiring state park properties. Ths trust fund and ths State

Constitution authorigze the issuance of ravenue bonds to aogpiire lands
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for outdoor reocrsation and to retire the bonds wiith monies from ths Land

oL

3

Acouisition Trust Fupd. Documentary stamp tax revenus accounts for over

of the Land Acguisition Trust Fund.

LT was

With that legizlative framework in

TPund

alter the emphasis of the Land Acqul
i

375 and the Rules of the Department of Natural Resourees

14} to implement the Save Dur Coast

September 1981 resolution

escalating costs of eoastal properti
adopted by the Governor and the Cabinet directs that bond funds generated

for the Save Cur Coasts Programs be used "for the accelerated purchase

of mansitive areas over the nexit two years.”

So far over $2% willlon has been cvommiited to the acguizition of

specific coastal properties, These inciude a 206-acre parcel with over

ona mile of beachfront in nortbwest Florida, and two oceanfront parcels

in southeast Florida that are surrvoundsd by large urban areas. Proposed

sites dnclude a 400-acre barrvier island in southwest Florida and a 80 to

i".

H6d-gere site in northeast

The Department of MNatural Resources has enacted rules based upon

boeth guantitative and gqualitative factors Lo dntermine site selection.

N

uch considerations as need, sultability, urgency and availability are

uzed to evaluate the proposed parcel. The Governor and Cabdnet also
divected the department Lo give higher priority Lo propose i
that include a local government financial coniribution and a willingness

government Lo maintain and manage the future mite. Reorea-

tion use potential is evalusted according to a guantitative Fovmula that

1

wsures of the nesed for additional beach recreation §

incorporates wm
ities, population and growth pressures, and the length and depth of beach
Drow

t of the land acguisition program is the Governor's

interest in purchasing sites susceptibls Lo repeabed

1 alteration. Two Lo e submitted for coas

vecels

considaration contain single~family residential structures as well as
commercial land uses.

While the land acguisition portion of the Save Oul Coast Program
ible statewide, other efforts to improve existing coastal

»,

s
protection legislation are being actively pursued. An Intsragency Man-
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agement Committee (IMC} was established hy the Governor and the Cablaet
to help guide ithe state ccastal managsment program. This committee,

composed primarily of rvepresentatives of agencies that managa coastal

arsas, was dirscted by the Governor to ilmplement the overall obiesctives
of the Save Ouy (Coast Frogram by esztablishing the necessary legislation
and adminiztrative procedures.

Following several monthis of work, the IMC daveloped four pills that
ware introduced during the 1982 legislative seszion. However, a variety

of factors, including legislative priorities and inadsguate lead time,

the Save Gur Cod

comhined Lo pravent the passage of any

G
3

Sponsors of those measures

scheduled to adiourn June 6, 1983, This legislative session has baen

ef intersst in environmental and coas protectior

ot ¥

in the Zat

rida zince 1972, Uns= to eatab-

{ic coasztal protection reguirements, would amsndment

to the Local Govermment Comprehensive Plamming Act of 197%. It would
gncourage a stronger state role in the review and approval of coastal

zone protechion elements.

The Coastal Barrisr Eill proposes to ourage development and

conztruction on undeveloped barrier islands by prohibiting the sxpendi

of state funds for the constryction of utilitles and public services.
This bill would also establish a twelve-hour avacueabion standard, and
further emphasize the National Flood Insurance Program.

The most significant aspect of the Save Our Coast Program has been

ﬁ.'

H
3
0

its ability to use and sinplify the sxisting land acquisition pro:
and Florida stabtutes. With these two essential components alrveady in
placa, the SGovernor and Cabinet were ahle to redirect and improve corrent
statewlds activities to move the state's environmental programs in a

new direction.







MICHIGAN'S HIGH RISK BROSION AREAS PROGRAM

Jannsreath

T

Michigan Dapartment of MNatural Resources

Singe 1

(o]

370, the Michigan Department of Watural Resocurces has baen
developing, implementing and snforcing a program to lmprove citizen
perception of Great Lakes ercosion hasgards. High water levels on the
Great Lakez in the early 1950s copbtributed to millions of doliars worth

s

of property damaye After extremely low water levels in the asarly 1960s

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

ake levels increa:

s

add in the late 80s to century-high levels in the early

18708, and damages once aygain seoared., In rasponse, the Michigan Legisla-

ture passad the Shorelands Protection and Managemant Act

Even though the Legislature found it politically beneficial to
support this environmental statute during the “Barth Day™ ara, 1t was
slow to provide funding. Michigan has over 3,200 miles of Great Lakas
shorez including nearly 1,000 miles on islands. Seventy~five percent of

Michigan®s shorelands ave aradable shore types. Because of the magnituds

of ths problem and the lack of state fiszcal responsibility toward the new

statute, the Department of Natural ERasources was forced to develop an

Since the Shorelands Protection

&
Q
o

extensive zescond~order suyvaey appro

and Management Acht wasn passed, all studies and implementation have been

)

conducted with federal funds. Since 1973, that funding hazs been provided

fhrough the federal Coastal Zons Management Act.

Init: sments were conducted by Department of Natural Resources

emplovees surveying the entire mainland shore and many islands, recording

ten physical parameters and clazsifyving erosion as none, slight, moderate

and high. Latey, resurveys rated each area of shore as being subject Lo

surveys were done

during the highest waler i the century, and that an avea sxhibitin

-
ﬂ\
o
0
o

&
e
e
B
>3
8]
]
e
~
I

bt
é

active erosion during that period was identifi erasion

area. The subzaguent procedure of determining which arsas represented

long~term ercsion problems largely became a process of elimination.
The: next and the most time-consuvming step in Michigan's program iz

the determination of the historic rats o©

i

bPluff racession. High risk

+
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erosion areas are those arszas found to be sroding at a long-term averadgs

toric retyeat of

(’)
ey
"
154}

of cne foot or more par vear. Michigan measures the
the bluff over & peried to 15 to 40 years using historic and wodern asrial
photography. $he policy is to measure bhe longest raeliabls time span

available as the most reasonable model on which to project future arosion

a

losses.  The recession rates are measurad by determining phobographic

tamd

ent bluffline,

Us

scale on zmite, viawing ths shore to determing the 2

laozt over time,

re
and uzing a zoom transfey scope to measure the bluffl

ine
Initial recession rates were measured from 100 to 1,320

pod

ing on the recession rate varliability. Latsr studiss

100 to about 700 feet apart. The more intense measuvement actually

langith of

regquires only minor increases in effort. Within a

hore, recession rates of similarmagnitude are gros

14

average i

»

determined. ‘The group averads and veoaession rat

e are oon-
sidered to debermine the minimum reguired sethack for parmanent structures

od of 30 yearxs

4

to protect them from shorsland recsssion for a pex as

o

required in the
511 affected property owners are invited to a meeting. Follow-up

to those whoe do not attend. Ianformal reviews

informat
pracede formal designation of high risk ercszsion aveaz. Formal designation
are hand delivered or sent by certified maill. Formmal appeals have ocourre
in fewer than % of one percent of designations. ddministrative hearings
have concluded all appeals to date, although Circuit Courxt action ism
pozzible. A strong tachnical base combined with every reasonable effort
to meet and asgist the affected properiy owners has insured the success
of Michigan's high risk erosion arsa program.

Completion of the formal designation process establishes a state
permit regulrement to review construction of all pesrmanent structures on

sperties with sufficient depth must

the designated wproperties.
meet the setback regquirement. Cwners whose prope has insufficient
depth to meet the setback may erect oy install a movable structure in
lieu of the total setback reguirement. Pailing the movable structure
cyiteria reguires ths lnstallation of shore protechion cextifisd by a
professional engineey as being designed and constructed to meet Sreat

Lakes ztandards before a portion of the zsstback will be waived. To

discourage reliance on structural shore protection and to aveid the
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nd movable

[l

taking iszsue, this option is included only after all setback a
structures options have been exhausted,

The high risk rogran has formed a close association

with lowmal building co : to ensure local permits are not izsued

.

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

erosion program with a minimum of enforcement

P

conduct its Great Lakss
problemns.

Local units of government have the option te adopt shorsland zoning
under the Shorelands Protection and Management Act. To ensure compliance

ments mist be reviewed

with mindmum state standards, ordinances and amend
and approved by the Michigan Deparitment of Natural Resources. If approwved

eview in that community and periodicall

o
S

[

To date, Michigan has formally designated 210

-

involving 5,500 property ownerships. P

erosion area

completion will include approximately 300 szhoreland miles in Michigan.

1lion worth of

The program has affected the location of about $8-10 1

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

A large part of the program has evolved toward providing technical
assistance to property owners in managing theiy shorelands. Changing
perceptions of the causes of water lavel changes, the proper design of
shore protection, the management of properiy 1o reduce wind erosion, and
the control of pedestrian and wvehicular traffic are conzstantly necessary.
Irn addition, ground watsr seepage, sewage effluent and stormwater manage-
ment have been incorporated into Lhe assistance program. At least 24
different publications dsaling with some facet of Great Lakss erosziom
have been distributed widely. Thirtsen publications are currently avail-
able, In addition, when time and budget permit site inspecilons, analysis
and recommendations Lo individeal property ownersz with erosion prohlens
oy concerns are mads, Although specific engineered zmonlutions are not
designed for the homeowners, the cbviocuz, often overlooksd practical
golution and desigh deficiencies {such as lack of tos protestiocn on a
bulkhead) ave pointed out 1o help ensure the property owney's success.

Unfortunately, the assistance provided by the Department of Matural

narees has been severely constrained by budget cuts,
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The chigan's program has been attribotable to:

i .;=: : caess that allows local lelal and property owner
and comment at several siages in the deszignation
and regulatiun Prooas

5.

2., Tha changing of property ownex' srception of erosion--hoth
itz causes and solutions. ManJ aries have haen re-
nlaced by facts. To be sure, the;e are still nonbelievers;
many paople think the U.S. army Corpa of Enginesers maintains
water levels to promote shipping interests. However these

now the minority. The smarit property owner is more
ten parceived as ths one who was prudent encugh to bulld fax

back from the erasion hazard and not the one with a howme perched
£

on the edge of the bluff.
3. The combined program of setback requivements and techrnice

al
ance has been well received. Both are necessary and eff
in preventing sastrous land use patiterns from developing.
Efforts at technical aszssistancs have been most rewarding.

f)_;

4, A propervliy designzd program can use nething less than ficst
ordar surveys to set erosion setback requlremsnts.

uortc ings in the program lie in two areas:

1. Thirty ysar vre Lo short. In the Great Lakes region,
the average s expectancy for a naw single family howe has been
datermiced to be between 68~75 years Sethacks need to be
increased to ab least 40 years of protacticn as a step in the

i
il

e T
right directicn. The rezult of creating more savere sethack
requirementsz, of course, 1 produce more substandard lots

and p@rnapn raduce program acceptance. Howevey, with a program

that al. varianceszs on suhkstandard lots, these pitfalls shoudd

be acceptable,

. No set of ragulations can cover all possihle cases. Situation
arise in which rules permit construction, veb sclentific rea-
soning leads to the conclusion that the property is too hasavdous
for development. A : tha stabte to purchase
these hazardous building * . es5ary Lo avoid oresation of
future disasters.

%
741

3 exparienc has yielded the following recommendaticns:

otection.

2. Pammitting agencies should be more concerned with the
adverse impachts of shore protection, sspecially the
of shore protection inte undeveloped shorelands,

ion rate data must be pericdically updatsd to raflect
in zhore protection efforts, water levels on the Great
and the effects of storms.

4. Bavause srosion 1is got an insurable risk, szrogion provisions
of the Wational Floocd Insurance Act of 1%68, asz amended,

o ld

he repealed. TFEMA's current interpretation of those provisions

makes Great Lakes srosion losses uncovered and yet policies are
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3till sold and premiums collscted. LD
and the erosion ong of the prograr

represented.

The new federalism of the current administraticrn can only sws
if the states sre economically capable of abscorbing programs,
That- can only happen during the beszt of times. Thase are not
the best of timesx. Thers is enough natiopal interest in erssion

’!
iogs to justify federal assistance to states to implemsnt stats
n

921

erogion pls






CALYIFORNIA COASTAL STORMS
ANUARY ~ MARCH, 1943

A.F. Brown

Californias Department of Water Resources

Introduction

During the winter of 1983 {(January-March), eight major storms were
idantified {see Table 1}, cauvsing significant damage along the California

coast.

TABLE 1

Comparison of Winter Stomms ~ California

Comparisons January~March 1383 January-March 1880~B32
Number of storms 3 1s
Mean significant height 18 ft. 14 ft,
Mean period of pesk energy 19.5 sec. 14 sec,
Maxinmum significant wave 24 ft. 18 fu.

height
Maximuay wave helght 36 fr. 27 ft.

Teak periods 17.22 =ssc. 17 sec,

Wave energy is proporiional to t square of the wave height, 50 a
2«Fold increass in wave height will vield a 4-fold increasze in wave
energy at the szhore.,

1283 peak waves contained about 80 percent more energy than the
piggest ones in the previous 3 vears.

The major causas of such coastal storm damagess are tides and wave action.
During this past spring. astronomical tides were very 1

about 10 fest. With a slowing of the California currant, 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 Miszion Bay,

near San Diego the largest waves seen in S years were registared. Righer

winter tides this centiry at San Diego will be December 2; 1930 and

January 19, 1993, On March 8, 1993 the tide will hsa the highe

~

century and highsr than any San Diego will see until the vear 3324,
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The overall weather pattern along the Wast Coash from the late 1940s

to the late 1%70s could be chavacterized as a stable or calm period,

3

Some scientists reyard this 30~yvear period as an anomaly, and sinos 1876,

it hag bacome ingrsasingly apparent bthat the "stable® pericd is over.

<

Weather patterns ave veturning to unpredistablility and extreme variability.

Those 30 years also wers the years

population growth

and the heaviest and most precarious oceanzide development, Not much

attention was pald during this time to warningszs that developments zhowld
not be built on water-fronit clifisides and beachfronts, so clozs to the

ocean’s powerful force. As a result, the many miles of coastal devalop-

ment ave characterized by the closepess of buildings, dense packing

s ooand

the prozimity to shoreline.

&

Discussion

Stoym Damage

Approximately 75% of the damage to California ocourrad in coastal
counties. The grestest amcunt of public damage was to state parks and
recraational areas in Los Angeles and San Dlego counties. About 40% of
California’s ocoast is publicly owned. The greatest amount of privats
damage was structural damagze to homes in Santa Cruz, Orange, and Los
Angeles Counties. All along the coast, approximately 3,000 homes and
00 businesses muffered damage: 27 homes and 12 businesses ware completely

degtroyed.

,x«

The sequencs of damage along a bmach |

joud

5 azs follows. A tide leve

m

wind speed, and storm duration increases, large waves break closmer

shore, berms are lost, and eroded zmand is transporited offshore, Waves

3

reach further inland, erode beach ciiffs, and damags coastal properiy.
t storms, more and more sand 1s traansported

ffzhore, delaying the beach rebuillding process, and having a more

destructive infloence on the beach profile. Thus, not only severity but also

the succession of stoyms are important factérﬂ in stoym damage.

Loss of beach sand is ancther factor in coastal storm damage.

Beaches are being deprived of thelr primary source

sand, rivers,
because juzt about every river hasz bsen dammed. Systematic erosion over

the past 30 yvears has been masked in part by accidental and artificial
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preservation and yvestoration biroughit absut by dredging sand in the

creation of harks 1t on the beach simply to get rid of it.

There are few o put & good harbor, so beaches have lost
another major source of sand.

The distance the beach retreated as a result of the 'B2 storms this

vear was considerably greater than snticipated. 3Struchur were damaged
where beaches ware naryow, or where the shoreline was oriented toward tha
direction of wave attack. Tven builldings which had been protechted by
rvip~rap were damaged. The 1983 storms against the California Couast
demonstrated the velnerabllity of structures located too close to the
waﬁer‘s gdge, such as the San Onofre noclear power plant in San Diego
County. HNot unexpectedly, the winter storms resulted in damage Lo zeveral
dAiffarent types of structures incleding the Fi. Arena Fler near Monterey,
Rincon Pler near Carpenteria, Paradise Cove at Malibu, the Santa Monica
Piar, and the San Clewmenwk Pler in Orangs County. There was significant

damadge to the seawall at Big Bocok Beach, Malilbu. The Palare Dunes near

¥

Santa Cruz exparienced 20 to 40 feet of bluff recessicon. Scouring in

front of and bkehind houses was particularly severe in tha Malibu Colony,

as wags flanking of houses and between bulkheads.
The Del Mar {(San Diego) Beach profile was reduced 10 to 15 vertical

feet as sand was itranzported off-shore to bars, CLIff erosion was a

prablem at Laguna, 5olano Bsach, and La Jolla. Coastal highways were
damaged and subsequantly closed at Blg Sur.

Coastal Protection

Saveral factorsthat contribute to the conflich between accelerating
coastal development and ongoing coastal erosion are the desirability of
cceanfront pProperty, the prograessive ercsion of buffer zones, ths fact
that structureszs are beinyg undercul and encrcached upon, mors fraguent
large storms, and increased street runoff, landscape watering, and sephic

ark leach fields.
acliff exozion is the dominant process cccurving along 86% of
California's coastling. The other 14% has yvear-around heaches bhat serve
buffer the oliffs The seacliffs are experiencing sither intesmmittent

<

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

ity
ars resistance of the seacliff material, presence or absence of a protective

beach, and exposure to wave attack.
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Shoreline

Protection

The most cowmweon tvpes

vap, revetmentsg,

placement of protective works

- it effectiv

aental impact.
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problems, however.
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active coastal zons and

=

After stoymz in

repairs at fea DLiff State
hase funds were expended
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26 camping sites for recreatiomnal vehicles.
tne of the first amergency measures athewpted afier the storms this

spring was the creation of artificial dunss to provide temporary

protection to exposed facilities. ulidosed du

effectiva. Thelr position reflects the shay facility

heing protected, not the dune's natural eguilibrium configuration and

location. Artificial dunes are usually too low, too narrow, too close

tation, not well~packsd, and

n

to water’s edge, not stabilized by veqg

easily rvemoved by wind and waves. Bulldozed dunes are useful, however,

"

for cosmetic covery and protection am for other protective

styuctures such as sand bag dikes Bulidezed dunes

"

should not be created as a permanent altervative to natural dunes.

Shorelins Management

Too oftan developers fail to recognize that the dunes, like ths

heaches in front of them, are dynamic features sublect to cycles of

ion, and so strustures are bullt too
water. Tt is easy to overlook the significance of past storms when siting
new fagilities. Long periods without major storms contribute to a lowered

avareness of the erosion hazard and a lax attitude toward the sziting of

High dunes can protzct against overxrwash, even 1f the seaward portions

of the dunes are attacked and erocsion ccours. Lots in areas with hdgh
dunas may still be flooded as a result of water entering the properiy
from adjacent locations of low dunes where washover ooourred, The high

dunies need to be continucus Lo seYve ag a barrier to overwash and flooding.

5]

Tvern a small dune will provide limited protection. At Stinson Beach

the small dune protected several

25, bub thay were evantually exposed
through progreszive erxosion. The dune oould noib achieve adeguate size

hecause it oould not migrate inland, and it was destroyed in plaoss.

3,

aveas wheve pre-shorm

3

There was considerable damage in developed

[oX
SJ

beaches werse not wids snough te allow for ihe formation of & dune. At

Gznard and Ventura, the beach provided zome protection and danmage was less

severe, but the housss were locat

3 right whare the duns would be under
tural conditions,

Certain aspects of the recent storms were significant in demonstrating

the value of dunes as & future cption for protection of the California
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. Instituting local peolicies that will control new development;

and developing performance standards that eventually will allow

&
the community to retrofit itself to
In the long texm these actions will greatly
subsidy, by reducing existing programs such
interest loans, higher insurance rates, and

public facilities and wtilities.

its geology.
reduce public expenditures and
a8 disaster relief, iow-

protection of poorly placed






MASSACHUSETTS ! COASTAL FLOODPLAIN MANACGEMENT ROLICY
Gary E. Clavion
Massachusetts Executive Gffice of Banvironmantal AFfairs

CUoastal Zone Management Program

Introductiom

£ development on the Massachuseiis coast includes

coagstal shborms and disazters {(U.5. Army Corps
of BEngineers, 1978). Only recenitly, following the 1978 approval of the
gtate’s coastal zonge management program {(Office of Coastal Zone Management,

1878}, has & comprehenzive ccastal floodplain management policy been

developed. These policles recognize that past aibtempts to protect the
shore from flooding and srosion have proved expensive and often futile as
well as envirvonmantally detrimental. Development activity on coastal
floodplains, howevey, continues to expose a greatey number of individuals
and thely pyoparty to sericus storm damage., A management program for
addresszing these problems must consider many factors including land usa
and storm damadge history, geclogy, econcmic conditions, peolitical instito-~
tiona and legal and regulatory issues.

In Massachusetits, the Licy framswork for coastal floodplains
addrezses ccastal hazard lssues for two ralated but different situations:
unideveloped coastal floodplaing and daveloped, altered coastal floodplains.
Undevaloped floodplains often ramain subisct £o sustained development
pressures regardless of the hazavds involved. Management stratsgles for

£

these areas in Mazszachusebte

Ui
o
{.:Ls

ous on pressrving as much of the vnalter

floodplain as possible. Developed floodplaing, sometimes extensive

alterations, remain susceptible to storm flooding and arosion., A& manage-
ment strateqgy for these areas reguires a multifaceted approach. This paper
discuzszes the current policy framework for bkoth developed and undeveloped
coastal floodplains in Massachusetts including a description of a coastal

hazards informetion base, management pelicy, managenment consideration for

undevelopad and developed coastal floodplainz and fuoture management lssues.
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coastal hazaxd

cal

Effactive

N e

information base. Data concerning physi

comprehensiva

as wall as

socicsconomic factors are needed for policy cision meking
and must be regularly updatad and expanded, espscially for arsas where
chronic sto damage ocours.  In Massachuseibts information about coastal
ohysival processes and ceastal geomorphology inclodezx flcood maps, reports,
and wave height studiss; barvier beach inventory maps; watland asvial

3

orthophocto maps; shoreline changs maps;

land Inventory

X

Federal National Wet

£

v
3PS

and sho

l:

reline processas reports

.

undaveloped barrier beach maps,

shoreline processes studies and nautical charis are also available These
data are used to assess the susceptibility of development in coastal
loodplains to exoszion, storm overwaszh, and the formstion of tidal inleis.

5

Informaticn on tha location and density

P

enginesring

¢
Fac

stynuctures,

ors that relate to land use

<3

B

for orr preparedness and recovery Y.

in Maszachusettsz, for ex

is also important.

of hous

ample,

1

coasta
or other

e

inion

Public op mpling

the opiniocns of property

owners within the velocity zones of all coastal communitiez ware assessed
concarning the individual's property, flood experiense, perception of

fiood hazard and preferences for flood damage

Management Policy

In the past, public policy concerning co
largely to plan and foad projects for structu

Or recently, with the approval of the state

11y

>

plan in 1973, has this policy

to control storm losses including land

use re

nonztructural erosion control measurss and 1

-~
&

plan a comprehensive set of policies

which is intended to protact

provide

gxisting natural

the use of nonstructural aslternatives for coas
previcusly imp ed natural buffers, prevent
cerhate existing hazards and implement limite

heen modifisd to

reduction

astal hazards has been

ral shoreliine protsction.

coastal

=ong managamant

other technigues

gulations, building codes,

and acquisition. The CIM

concearning coastal hazards,

o~
5

storm buffar enueurage

tal ercsion problens, rastove

development that could esa-~
d structural zcluticons only
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in those situations where the need for structural protection is unguestioned.

in 1980, gubsrnatorial Bxecutive Order No. 181 further clsayified the polis
framework for managing barrler beaches (Governor of Massachusetts, 1980},
especially as it relates Lo state fundzx., Por example, the Ordsr directs

st the astate acguigition of barrier beach be made a pricrity. The

e
g

Crder assigns the highest iority for use of dizaster assistance funds

te relocate willing sellers from ztorm damaged bavrier beach areas.

Finally, state and federal monies for construoction projects ave not to

barrieyx

e used to encourage growth and development
State policy also directs agencies to provide technical aszsistance
to local commmities for hazard avea zoning and mitigation of erosion

public awareness 1is

promlems.

ezpecially in a state where most land us

u’.!
i
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o
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munities, Reducing future storm losses as well az vedirectin

policy depends in laryge part on the political support of an informsad

Management Considerations FPor Undevaloped Floodplains

Thex goal of menaging undeveloped flocdplains in Massachusetts ig to

protect and preserve emisting natural storm buffers including beaches,
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dunes, barrier beaches and coastal banks. While man
resources have bgen altered or eliminatsd by development, unaltered areas
remain. The long-term benefit of avoiding ztorm damage oosts and loss

of life is dramatically illustrated after sach wajor storm in thoss areas

+

where the natural features of the coastal floodplain remain relatively
intact. Protecting undevelopsd coastal floodplainz in Massachusetts

involves several approaches.

lands A« MG L. ch, 131, 80}, and its implementing regula-

Lidal action and coastal storm

tionsg contrel activities on land

flows. The coastal wetland regulationg (310 CMR 10.90 ~ 10.236) defins

and describe the significance of the various coastal featuresz {z.49.,

S

bearches or dunez} and the pexformance standards which activities in these

areas must mget., For sxample, a8 veecent state administrative decision
denied a permit for the construction of a single~family house on a barrier
beach based on the likeliheood of the septic mvstem being expozed and over-

waszhed by storm waves. Efforts to stabilize ithe movemant of the barvier

V3

k4
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landform wars considered likely to have sevicus adwverse effects on the
overall storm bufferiag. capacity of the barrviex.

The Wetlands Restriction Act Program {(M.G.IL. ch. 130, 105} prescribe:

w

rermitted and prohibited activities in critical coastal arveas such asg

le alteration of these
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resources is prohibited, including projects that would
patterns or cbhstruct the movement ¢f sediment. ALl restricted wellands
greater than % acre in area ave identified and delineated on aerial
orthorhotographs.,

The federal Coastal Zone Management Azt of 1972 provided coastal

states with the cpportunity to develep comprehenszive management plans for

their ccasts. States with approvaed ccastal management programs review

projects invelving federal funding or permitting or other faderal actions

-

7i
within the coastal zone te ensure that thes tent with

e i
atate coastal policy (M.G.L. ch. 212 and 301 CMR 20.00 ~ 20.98)Y. For

Land
T
st
Qo
=,
=

exampls, in Maszsachusebbts the Governor's BEzecutive Crder Ro.
Barriey Beaches has precluded the use of any staite or federal funds for

the construction of a water supply and distribution syvstem on Plum Island,
a large barrier island locatsd on the north shore of Massachusstts. This
decision reflescts the state's conecgrn with increased growth and development

in this hazarvd-prone area.

Pwenty-two percent of the Massachusetts coast is protected from
future devslopment through ownership by public and private conservation
agoencies. Public acoguisition of coastal floodplaing iz oneg of ths moest
effective technigues to reduce futurs storm damags losses while providing
increased open space, recreation and public access opportunities. In
Maszachusetts, both direst state appropriation as well as hond acthorisa-

-~

tiong are used to acquire coastal floodplains Communities acqui tha

&
areas divectly or with assistance {up to 80%) from several state programs.
Communities have adopted sukdiivision bylaws that require that developeys of
large parcels restrict a percentage of that land for recreation or open
space use. Communities can alse consider agraements with willing land-
owners for allowing the community the right of first refusal for ogean~

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 market value in return for a
tax daducition eguivalent to the dAifference.

Several privats organizations have acguired by purchaszs, gift or

*
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o, barrier beach property in Massachusetts for conservaition

purposes. These organizations. can also occasionally negotiate acquiszi-

tions to avoild the time-consuming public acguisiiion process,

In the past, Massachusetts has worked with the federsl governms

s
to transfer surpluz federal lands in coastal hazard areas to the stats for
recreation and conservation purposes. Recently, Massachusetts cooperated
with the U.8. Department of Interior in identifying 3% undevaloped coastal
barrier units within the state in response to the Ccastal Barrisr Resources

ACt.

Serious management problems still prevail on the developed coastal

fioodplaing of Maszsachusetts. Many of thesze Jdeveloped arsas are heavily

populated and subdivided into very small building lots with minlmal

2

setbacks and little space belween residences. 2lthough sngineered struc—

o

t
tures are sometimes present, these argas {esz 1y 3

remain susceptible to storm floceding and erc

The management ob’

ctive for developsd coastal floodplain areas in

Massachusetts is to reduce future stomm losses. The policy alse szeks

s

to shift some of the burden of stoym damage to those whose presence in the

ilosses. A variety of management cousiderations

s

floodplain creates

are reguired for developed floodplains because of a complex set of factors

st

including historic

and use, flcoding and erosion ha natural resour

characteristics, costs and ownerzhip. Examples of some of thess management

cons erations fol!

(“

Stoym Preparvation Flamning

N

Most Massachusetts commur es do not have comprehensive cosastal
storm evacuation plans, Existing stomm preparedness program guidelines
include warning, evacuation, and recovery plans which can help reduce the
potential loss of life and proparty on developad coastal Floodplains.

An educational program is alse an essential parit of stoym preparation.

Owners of filocod-prone property are the primary target of this program,
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agpacially bha newsr or ses whi have not experienced

oy
Py

major storm.
Acguisition

Public acqguisition of storm-damaged properties is an affective alter-
native to the repeated rapalry or reconstruction of propzrty in fleod-

rone areas.  Following a major northeaster in Massachussetts in 1878, the

B

state and Federal Emergency Management Agency worked together to implement

§
e
LX)

the TR 362 prograwm, ‘This program aliows FEMA to purchase property
from willing sellsrs where insuved buildings have heen damaged more than

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

o]

peried. &g one of the applications of this program in the nation,

ten properties desxtroved in the 1978 noriheaster wers adguired on Paggoity

and Rgypt Beaches in Scituate, Massachusetts. Once these properties were

acguived by FEMA, they were given to the state for leasing to the town.

This ezperience offers sevaral recommendations for future 1362 acguisitions.

First, a discreticnary emergency action fund should be used te acguire
destroyved properties, including non-contiguous parcels, aarly in the post-
disaster phase rather than years after the storm. & general management
plan for these acguired parcels shouwld be prepared before the storm.
Debris removal procedures must be defined well in advance.

Massachusetts is presently considering an agresment between the
Commonwealth and PEMA under which FEMA covers the acguisition and pre-
aoguaition oosts of acgulring storm-damaged properiies Massachusetts
is also studyving the need to develop a state~funded program for acquiving
storm~danmaged properties which can complemant the FEMA 1362 program.

Land Use Regulablons

The regulation of development activities on coastal flocdplains in
Mazsachusetts now includes more styingent standards for millding and
rebuilding ztrutures. Communities participating ia the National Ploocd
Insurance Program must adopt floodplain management building eodes which
mest minimum standards., Within the A zone all new developmeot and
subztantial improvaments of residential structures must have the lowest

floor above the 100~vwear base flood elevation. Within V gones all naw
development and substantial improvements must be slevatsd on pilings or
columns 2o that the lowest portion of the lowest floor is above the 100~

vear base flood elsvation. In the past, one problem with this standarxd
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was that the V-gzona elevation underestimat flood water elevation
because it did not account for wave heights. FEMA iz now caleulating
wave heights for most Massachusetts communities. 2Another problem asso-
ciated with the V zones is that they fail to recognize that there i
seually szdiment transport associated with storm waves. On barriex
beaches, sedimant overxwash is one mechaniszm by which the sntire barvier
shifte landward. Structures constructed on pilingsz on these landforms
may be undermined as sediment is removed by the overwash process.
Regulations for protecting wetlands and floodplains alsoe apply to

=~

devaloped coastal floodplains in Ma chusetts. These requlations pro~

vide design standards that cosnsider not only the enginesring intsgrity

of the structurs but also its effect on coastal processes. Design standards

have been further clarified with recent juwiicial and administrative
decisions. In a case before the Massachuseibts Supreme Judicial Court,

Lummis vs. Lillvy, 265 Mass. 41 {1282}, the court found that the owner of

an existing stons groin was mibisct to the rule of “reasonabls use”
the groin interrupted the littoral drifting of sediment along the shore.
although the structure had been licensed by the state and faderal govern~

ment before it was oconstructed, the groin in seguant vears wauased the

bazch to widen in the updrift side of the groin and to sarrow on the
downdrift side. In adiudicating the rights of cwners of gceanfront
property, the court found that ths reasonable use rule may be used Lo
reguire tha defendent to reduce or modify the size or shape of tha groin,
A recent administrative dacizion concerned the construction of a
150-unit spartment bullding for the elderly on an extensively developed
barrier beach, The decvision reguirsd that the structure be constructed

op pilaz, floodproofed, and designed so that there would be no increass

in flood elevations on adiacent properties. An evacuation plan was also
required. (An alternative non-floodplain site for thisz housiong project

has been subsequently secuved.) These decisions and others relating to

con sotion standards for piling depth, fisodprocefing, sasptic system

-~

lesign and ccastal engineerinyg structures now provide for lmproved storm
protection.

Pogt~Storm Recovaery

rollowing the 1978 northeastey, a policy for rebullding storm~damaged

buildings, roads, utilities and enginsered structures was developed., The
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policy now requires that viable non~structural albernatives be ldentified.

P A

funding of acqguszition and relocation programs iz given highest priority.

The building oode currently reguires nevw and existing structures which

are rebuilt to be elevated so thab thes above
thae 100-~yvear base flood including wave haights.  Shoreline erosion rates

can also be used Lo establish new zetback reguirements.

Fyture Management Issues

Although Massaohag: tal fleodplain manas

sment policy addresses

many dssues related to both undeveloped and developed floodplains much

remaing o be completed. aAdditional secisntific ztudies are needsd to

determine erosion rates on large remaining segments of the

dynawios of £idal inlets must be more closely examine
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need to be completasd and sediment budget studies are required for cartals
areasz of the coast. These sclentific studiesz can provide the basis for
implementing public policy charges with vespect to coastal hazards. For
example, erosion setback rules or real estate disclosure statemenis oon-
cerning natuval hazards require a comprehensive inventory and analysis of

b

If(

torical shoreline changes. Other public peolicy issues that should be

£

addressed include innovative land preservation programs, expanded pogt-~

&

storm reconstruction polici rodifications in tax poligy and improved

enforcement of regpulations.

Finally, the federal government continuss to play a dominant role in

state coastal floodplain management policy. Federal support of secientific

to dssues of national concern is essential. The olimina-

tion oxr redoct: of federal subsidies for growth and development in
castal floodplain areas must be addressed. Aumending federal tax policy

can reduce incentives for some development in coeastal hazard-prone

54}

area

e

.

Enforcemant of floocd insurancs program regulations and federal exscubive

oerders on wetlands and floodplains alse nesds Lo be vigorvously pursued and

further cooperation betwssn state and federal agencies

._n

iz reguired to mini-

mize policy confliicts ariszing from coasztal floodplain development
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FLORIDA'S FROGERAM OF

J. H. Balsillie
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H. N. Eaan

Bureau of Cocastal Data
R. R. Clark
Burean of Coastal Enginsering

L. L. Ryder

office of Beach Erosion

Introduction

vimant

REACH AND COAST PREZERVATION

tal Data Zeguisition

of Natural Resources

Acqpaisition

arsl Regulation

contrel

In 1970, the Legislature of the 3tate of Florida mads the following
observations:
The attraction of Florida's beautiful beaches and shores
accounts for a substantial portion of the state’s annual tourist

Beach and shore erosicn is a serious
and general welfare of the people of this

nguided development of &b

nse beaches

menace to the economy
astate;

and shores coupled
=berdnt¢alty

with uvhnecontrolled ercosive forces are destroying oy
damaging many of our wvaluable beaches sach year:
Prazervation of our beaches ari ghores iz

of grea publiic interest

therefore a subiject

and ocopcern which reguires appropriate

r-

action by the lagislature to prevent further loss to ons of our
greatest natural resources;
he greatsy public interest compels that ceritain reasonable

restyrictl
and excavation even though such

privately held land.

constys

o

O

The legizlature then passed into law the

act {Chapter 161, Plorvida Statutes

soharging

Matural Resources {(through ths Division of
3

administration.

ms be placed upon the lovation of
uction

Beach and Shore
the FPlorida

Beaches

coastal consbruction
oy exwavation be located

Pregervation

i

Department of

and Shores! with it

w

Althowsh the law has been somewhat modified over the

years to more closely address specific needs and conditions, the basic
intent has remained {(sayxly history is discusssed by Purpura, 1972, and

Purpura and Sensabaugh, 1374). At present,

the regulatory essence of the
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law is found in section 1631.0583 of the FPlorida Statutes, which reads:

The legislature finds and declares that the beaches
utuuc; by thelr nature, arve subiect to freguent and severe =
tiong and represent one of FPlorida's most valuable natural resources
and that it is in the public interest to praserve and | them
from imprudent construction which can jeopardize the st
the beach~dune system, accoslerate evoszion, provide inads
protection to upland structures, and endanger adijacent ﬁ"oyzzL
and ithe heach-dune system. In furtherdnue of these findings, it
iz the intent of the legiszlature to provide that the dapartment,
acting through the 4ivis

lon, snall estaklish coastal congtruction
control lines on & county bhasis

L--:
-
9
=
o]
ot ot

[
along the sand beaches of the state
fronting on the Atlantic Qoean and the Gulf of Mezico. Such lives
ghall ke established so as to define that portion of the baaoh~
dune system which is )y to severe fluctuations bk
100-yaar storm surge oy obhar predictable weather conditions,

and e as to define the ares within which special structural

design consideration iz veguired to insure protection of the beach-~
durs: system, any propmsed structure, and adijacent properties,
rather than to defins a seaward limit for upland structures.

-

These statutory provisions charge the Division of Beaches and Shore

0
0

5 the establish~

ot
fadd

with two baszic regulatory responsibilities. The firs
ment of ccastal construction control lines {CCCLs), administered through
the Bureau of Coastal Data Acquisition, which alzo has the responsibility

% A

of wollecting and analysing all fleld data necessary for CCCUL establish-
ment. Actual work resulting in recommendations for the locaticn of COCL
im not performed by the Department, bubl rather it is contrasted to outmide

coastal scilentific and sngineevring expertise at the legislatively

-

established Beaches and Shores Resourcs Center located at the Florida
State University,. The second is the regulation of activities ouourring

seaward of or straddling the CCCLs. This task is accomplished by the

coastal engineering staff of ¢ tal Englineering and Rego~
lation in the permit review process.

In order vo farther enhance the provisions of Chapter 161, and to
azzure thai constraints of professional coastal engineering practios are

met., detailed rules for the regulation of activities conducted relative

|-_9

fuis
7

to CCCLe have besn promulgatsd in Chapter 188-33 of the vida Adminis

U

trative Code (F.a.C.}.

The Division of Peaches and Shores also administers a trust fond
from which significant amounts of funding suppsrt are disbarsed annually
teo cost share in civil works projects {e.g., bsach nourishment, sand

bypassing, dune reconstruction, and revegetation projecstz.. In addi~

X
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tion to regulation, then, the Division actively supports and promotes

projects in the interest of beach and coast preservation.

The Contrel Line Program

Eaxtablishment of ceastal construction control lines on a county-by-

tio
county baszis requiras field data collscticon, and storm surge and duns

erozion wodelling.

Field Data Collection

The basiz of the 1d data colliection effort conducted by the Borsau

fie
of Coastal Data Acsgpuisition is the maintenance of Department of Natural
Resources refarence momuments installed at 1,000-foot intervals upland
of Florida's oceanfront beaches. The monuments are tled into the state
plans coordinate survey system, and to a zsystem of maszive monuments

located further landward {the latter to serve as a backup zystem for
reference monument recovery and to enhance surveying control).

Frior to a contrel line study, profiles ars measurad at each vefer-
ence monumant.  Beach profiles extend from behind the dunes into the surf;
gpecial featurss such as the vegetation line and existing struchures
such as seawalls avs noted and recoxdad using ground photography. OLf-~
shore profiles are surveyed at every third reference monument, axtending

&
from the sorf to aboubt 3,000 feet offshore to water depths of from 25

to 35 feet. Details of fileld measurement eguipment and meihods used ars

(9]

ussed by Sensabaugh, isillie and Bean {1977).

o~

In addition to control line suxveys, pericdic condition surveys

are conducted as are post-stoym surveys. To date, over 3,400 bsach

profiles and about 1,200 offshore wprofiles have been measured. Contyulled

-

sterecscopic aerial photography is flown for each control lins study.

to provids detailed working photomaps at a scale of 1

It is reprod:
inch = 100 feehb. DNR reference monoments {targetted prior to photo
filights} are plotted on the photomaps, as are photogrammetrically
generatad contours {2~foct contour interval) delineating bheach and duns
details.
pata obtained from this «ffort are stored in the beaches and shores

data bank on the Natural Resources Managsament Systems and Services
{NRMSS) IBM 4341 Model Group II computer system. Data so sanaged remain

immediataly availabls for a wide wvariety of ccastal engineering purposes.
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storm Surge and Dune Ercosion Modell
Tn 1378 the legislature modifi

emphasis on the storm surge accompanying ths

determine the lovation of CCCLs. The task was

experts, who tad Dean’s

e

model is 3 to determine combined total

azstronomical tide,

;A
14

zone, Lo provide val eatimates 0f storm surges

g5

o

10 to

grinds ranging from

1282a, 1983k} .

i

Reallsation of storm

considerals

shore topographic informaition) and work

v

cal data). The numerical model

uging histori

data cenher, whose processor has been substantial
2

late massive data uirements.

=]

~

storage

J_‘J

in addition o water

.

know of dune/bluff ercszicon ezpecied

of the Beaches and Shores Resource Cenbter have

modal devised by Kriebal

cn the NRMSS system, and oper ELOYM

ontrol Line Adophic SRR
Control Line adoption Resztud

ol lowl consideration of the collecied

ing

hdstorical an

’
=

regults, 5 predict

upland development, centractor recommends Lo

T
A

tion for

- ..(

{g) of the

Department, Florida law {section 181.053 (2))

No =neh line
for each area involved.
of said public hearing, ]

\mmmtmmL@nr&llﬁmzmd
puklic records of any county and munici
fur-l sh the clerk of the circuit court
suxvey of such line with referances made to
monuments at such intervals and 23
DSBS EE

consi

ary.

The

stralght

CCCL: has linear segments commonly changid

ed Chapter 161 to placse
design horri
contya

nawly developed storm sury
tides dncluding

and dypamic zet~up occurring inside

00 years {(Dean and Chiu,

torical stormshurricare,
calibration of

operates

zis and wave heiaohts,
from design storm
adopted a &

been computerized,

field data,

ed dune/bluff erosion

a given county under study.

deration to

s may be consids

en given that the CCCL for a
lipe or a relatively small mmker of lines when, in

wi direction at

greateyxr

cane eveni to

ted to cubside

modal.

e

The
storm tide,
the breaking wave
for events with return

198ls, 1981b,

surge model reguires

hathymetric and

on~
model
ah

throg NRMSS
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1y upgraded tw

it 1s desirable to

impact. The stafi

Ul

surge model.

stoym surge

trends, and exi

the Department loca~

tpon review by the
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ires:

recorded in the
.iiegtea and shall
county affected a
permanently installed
ved

v

a county is a

given

fact,
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direction betwesn monuments. For

v

reference monument, and may even change

N ‘

reason, the RBureau of Ceasital Data Acguisition is invelved with main-~
H4 P

taining precise surveying control of the UCCLs with reference momments,

s and the state plane coordinats system.
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Rastudy of the CCCLe iz placed in the digcretion of the Dapariment

3

or may he initiated at the regoest of officials of affected counties ox

X

muanicipalities. The Department may authorize such a rveview aftaer con-

sideration of hydrographic and topographic data which indicate shoraline

Yot

changes that rander established lines ineffective. Based upon the tinme

regulred and computsay regources availabkle, the Divisicon schedules review
of five countiss per year. This scheduls is flezible, however, =zince
storm or hurricane impact or other srosion trends can cagse a change in
pricrities.

Currently, all 24 coastal counties having sarddy beaches fronting'on
the Atlantic Ocean and Gulf of Mexico have established CCULS, and the De-

pariment is in the restudy phase.

The Regulatory Progygram

Concerning the regulation of Florida beach and coast activities,

Chapter 16l stipulates:

Upon the establishment, approval, and recordation of szuch coas-
tal construcetion conitrol line or lines, no persen, firm, corporation,
a2y govermmental agency shall construch any structure whatsoever
seaward thereof; make any excavation, remove any beach material,

o~

ar otherwilse alter existing ground elevations; drive any vehicle

an,; over, or across any sand dune or the vagetation growing thereon

seaward thereof except a#s ..... provided by the act.

Regulatory aspects of the provisions of Chapter 181 are implemented
by Chapter 16E~23 of the Florids Administrative Code. This rule sets
forth the reguirements and procedures relatisg toe coaszstal consbrustion,

excavation and altsraticn seaward of COOLs to include procedures for

pplications for permits to conduct

“C'

procajures for processing @

seaward of CCCLs, and conditions to be placed upon permits.

its highly detailed nature, it is not possible to present an
in~depth discussion of this ruls., However, with regard to the permit
application review process, it is poszible to highlight some of the more
important review issues.,

When applving for a permiit the applicant is reguired to provide



hnical data including a recent topographic survey {within six months

from the date of application) ceartified by a land surveyor registered
in Florida, providing topographic information including the location of
the water's edge, vagetation line, the coastal construction control line
refaerenced o the clozsest two DHR reference monuments, and any existing

structure{s) on the subiect and adjacent properties; detailed site,

grading, drainage and structural plans and specifications for all pro-
rosed activities ilocluding subyrade constructilon or excavation with perti~

nent engineering caloulations and elevations refervenced to datum; and
othsr site-specific information deemed necessary by the Division for

evaluation of the applicsation.

Design force tegories considasred by the

ing stafi include the wind, storm surge water lavels, and waves which

1o

propagate upon the storm surge. The design wind veloceity, for astructural

loading computations, is based on a winimum of 140 mph (Balszillie, 1878}

using boundary laysr formulation cited in the rule, including appropriate
shape factors in accordance with standard building code practice. ’
A11 wmajor stouchtores ave reguired to be elevatad on, and sscurely
anchored tw, an adeguate piling foundaticn such that the underside of the
lowast supporting structural member excluding the piling foundation, =zhall
be above the 100~year return storm surge plus an additional vertical dis-
tance to allow for appropriate site-specific wave heights. The astaff is
also reguired to consider federal base flood elevaticns recommended by

PEMA' s Faderal Insurance Administration. {3

A ocomplete file of all avail-

able FIA FIRMs and FIRMs plus wave height analysiz 1s maintained by

=

the Division.} Yhe pillings must be dezigned to withstand all reasonabiy

anticipated loads resulting frow a 100-vear raturn hurricane iocluding

£

st wind and wave forces acting szimaltanecusly with typical struo-
tural loads. No zubstantial walls or partitions ave allowed below the
first finlshad £loor and gsaward of t
surface” used in the calculation of
ties ls that which is rzasonably expacted from anticipated beach and dune
erosion {(including dune/bluff recession and local scour) due to the 1060-
year event.

Coastal oy shore protection sitructures extesnding totally oy in part

seaward of the CCCL are reguired to be designed to resist the predioted
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natural forces conzistent with the proposed usage and design life of the
structurs. Design considerabicns for such structures include structural
siting, crest and toe elevations, structural slope{s), components as

>

impacted by waves superimposed uvpon the desion storm surge, expectead

scour, and impact on the beach-dune system and adijacent properties,
The applicant is also reguired to furnish ithe Deparbtment with cer-

tification by a professional engineer or architect, registered in Florida,
that the design plans and specifications submitted ag a part of the appli-

cation are in compliance with provizions of the role.

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

of construction as well asg asopable use of property, efficient usage

af property upland of the CCCL is prerequisite to a favorable ste

recommendation for a permit.

In addition to use of latest editions of the Stendard Building Codse
{Southern Standard BPuilding Code Congress International, Inc.}, South
Florids Building Code, Fhore Protections Manual (U.Z. Army Corps of En~
gineers, 1977) and other pertinent design force doosuments {&.g., CERC

and ASCE technical publications, FEMA's Design and Construction Manual
for kesidential Buildings in Coastal High Hazard dreasx), the Division is
avthorized to compile Beaches and Shores Technical and Dezign Memoranda
{e.g., Clark, 1980},

A distinction is made between major structures such as houses, con~
dominimms, motels, restaurants, seawalls, and swimming pools and minox

structures such as pile~supported dune walkeovers and viewing platforms,

lad

N
QoL

~

AoTess

ad

amp

[y

. and cantilevered decks or porches. Minor structux
are not required to meet specific structural requirements for wind and
waves, bul are raguired to e desigued to produce minimum adverse impact
on the beach~dune system and adjacent property and to reduce the po tial
for gensrating aerodynamically or hydrodynamically propelled missiles,
Following completion of the permit spplication review process, the
coastal enginesring staff of the Bureau of Ceoastal Engineering and Regu~

lation make a recommendaticon with supporting evidence of either approval

.
»

or denia This recommendation undergoes revisw by the Division sxecu-

th

tive staff, followed by the executive staff of the Department and then to

the Cabinst Aides at the Florida Capitol. These reviews are conducted to
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insure consistency with geals, policies and jurisprudence considerations

of the State of ¥Fleorida. Fipal decision-~making authority rests with the

Governor and six-membey Cabinei, who convene twice monthly to deliberate

Viclations of Chapter 161 or any supporting ruleg arye prosecuted,
accompanied by a fine of each oifense in an amount up to $10,000 to be
fized, imposed and eollected by the Department. EBEach day during any por~
tion of which sugh vicolation occurs constitutes a separate offanse. Dils-

covery and monitoriyg viclations and the progress of psrmitted activi-

u.'_.'

ties are mads by a staff of field inspectors, and periodic site visits by

xstal enginesring staff, Physical mitigation including removal or

1~

moedifications are additicnal enfcrcement opticns, The permitting work

load of the Division of Beachez and Shores iz iilustryated in Figure 1.

Dizcugssion:s Velooity Zones and Wave Helghts

Although the preceding is zn overvisw, it dees demonstrate the scope
and depth of the coast and beach preservation rssponsibilities of the
Florida Department of Natural Resouress., In this program, Lolevances
of plus or wminus one foot in horizontal siting of certain coastal ac~
tivities, or in terms of tenths~of-a~foot for structural component ele-

vations, are not uncommon. It is alsc recognized that the Federal

Insurance Adminlstration, which reguires the consideration of wve

sikdlities,

(‘D

zones and wave heights, bhas uno ko

including oot only litteoral environs but inland arsas 8s well. However,

Flood Insurance Rate Maps (FikMs) do not provide dstail sufficient to

by

gsatizfy conditions of Florida's Shere and Reach Preservation aAct and

~

supporting Florida Administrative Code. This is not to imply that TIRMS
are not considered by Florida’s progvam {see earlier text), bub that they
are emploved as "rula~ci-thumb” measures for comparison with more de-

talled, site-specific coastal engineering raviews,

Wind-~generated waves are considered to produce the most oritical
forces to which the beach, coast and structures can bs subjected. In
addition, however, wave conditions at a pariticular site alzo depend ori-~
rically on the water level. A rise in the water level can significantly
insrease the destructive potential of waves propagating on ths water sur-

face. Initially, thsn, it is necessary to determine the expected increase
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pote

State Poli

1 water level elevations acoompanying a design storm.

The adopted storma surge models of the Florida Department

of Katural Rescurcses have been dasvelop: separate souroes, and there

are differences in the resulits, in example is illustrated in Figure 2

for some data from Dade and Broward Counties

3
Emergency Management Agency {(1981b, 1982a, 1382k, 1983} and Dean and

J

g
Chiun {1981la, 1981k}, and szhows FEMA surge be, at a minimum, three to

1£3]
Ind
ol

~

four feset lower than those endorsed by the Flovida DNR. It iz consids

that ihe differences cocur because FEMA surges do not include the dynamic

etup resulting from nearshore wave activity.

Ln

The manner in which waves are treatsd by the FPEMA and the Florida

i waves in FIRMS (Mational Aca-

DNR alzso differs. While the inclusi

demy of Science 1977; Pederal Emergency Management Agency, 1980) is

Lauded, the application of wave dynamics during DNR's permit revie

apg

process must be consldered based on sp

proach, in turn, reguires additional
Wave characteristics are

shoal (Ralsillie, no date). ing and broken

waves are of particular interest, because of sediment Lranspori and impact

loading potential. Since wave mechanics al depend critically on the

water depth, any ercsion or scour oocurring during design storm impact
nuast also bhe considered. The FPlorida DNR has received funds from the
federal Coastal Zone Management Program (through ths Plorida Department
of Envivonmental kegulation, Office of Coastal Management) to develop

computer programs irng thess processes. Some results ars available.

A methend

for treating cifshore profile data for uss ln coastal engineer~
ing applicaticons is applied to Florida data {Ralsillie, 1%982a, 1932L),
1

and a model for predicting dune/Lluff ercsion (Balsillie, 1982:0) has

hean completed. Other endeavors related to searshore wave transformation,

preaking wave mechanics, and vertical and horizontal wave impact
are in the devaslopment stage.

The effort of the Fl

wrida Depariment of NHatural Rescurces to
computer tools thal replicate natural processes and foroes to enhance
rapabilities of coastal engineering review responsibilities is continuing.

55 has been made, much work still remains.

wWhile zignificant progrx
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Fedaral Insurance Administration.

1982¢ Plood Insurance Study with Wave Le*”ﬁ'.ﬁnalysis for the
Town of Lauderdale~byw~-the~Sea, Broward County, Florida.
Washington, D.C.: ﬁederxl Insurance ddminlstration.

laa2z Fleod Insurance Study with Wave Hadlght Analjs z for Ghe
City of Pompano Beach, Broward County, Florida. Wash-
ington, pL.C.:  Federal Tasurancs Administration.

pol

¥riebhel, D. L.
1982 Beach and Done Response to Hurricanes. M.S. Thesis,

Department of Civil Engineering . Hewark: University
of Delaware.

Nabional Acadexy of Sciences
1977 Methodolosyy for Calcouylatirng Wave Action Bffects Asso-
ciated with Storm Surges. Washington, D.C.: National
Rasgarch Council.




Statse Pollicies

and Programs: Florids

1zl

[RAFS

furpura,
1872

Purpura, J.
1574

sensabauglh,
} 9 / l

U, &. Ary Corps of

1877

A

"ggtabliskment of & Coastal Setback Line in Filordida.®
Froceedings of the l’"h Coastal REogineering Conference.
Hew York: American Soclety of Civil Esgineers.

&, , and Sensabasugh, W. M.
Coastal Conztrustion Sethack Line Tallahassee: Floride

Maring advisory Program

W, M., Balsillie, J. BH., ani Bean, H.
YA Frogram of Coastal Data deoguisition: Coastal Sedi~
ments.” New York: American Society of C i

Enginesrs
Shore Frotection Manpual. Washington,
Engineering Research Center.




COASTAL TLOOD VULNERABILITY ASSEISMENT

Cynthia Rummel
Environmental Analyst

State of Connecticut Natural Resources Center

In 1981, the State of Connecticut began a program to identify coastal

flood wvulnerability. This was necessary for twoe reasons. First,

Connechticout had not experienced a major coast storm since 1955, but

the shoreline towns have rapidly developed in thosas 25 years. Coastal

fiood damage poitential bad never been guantified or documented, Second
in 1981 the state published a flood hazard mitigation handbook for
municipalities ocutlining a recommended local program., At that time a
number of towns indicated that neither the parscnnel nor the funding were
available at the local level to carry out such a program,

When Connecticut provided both the pesrsomnel and the funding at the

state level, it eliminated two of the better excuses for inaction.

J

G

astal towns in Connecticut. UOne~third

Assistance was offered to all 25 oo
of the state'’s population, or one million pesople, live in the coastal

tovns and were potentially affected by the study.

The Assessment

The flrst step of the program was toc look at the development within
the flood zoney of ths coastal towns. It was found that the most efficlen
way to do this was to btransfer flood zones from the flood inzurance rate
maps to transpavent overlays of the 1380 aerial photographs, and literall
count every structure located within the flosdplain.,  Thirty-five thousand

it

siyvuctures within Connecticut’s shoreline towns ware identified as flood-

<

prone. That includes homes, businesses, industries, utility substations,
fuel tanks, sewags treabtment planis, greenhousasz, high schools and con-~
valescent homes, Four thousand of thess structures arve located in coastal
high hazard zones. When fileld~checked, thesze figures have been found to
be conservative.

Having identifisd the potential {locd hazard on the shoreline, an

attenpt wag made to documant esch town'’s capakility for handling that
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e was devaloped which ass

hazard. Fivet, & municizal

255 within the community. Second, loosl
zoning regulations governing the use of floodplains were analyzed., Next,

existing emergency operation plans were reviewed and evaluasted, locking

specifically for flced presparsdoess and

Filood Ingsurance Frogram.

This part of the program was desi to assist the local

in upgrading their level of flouod preparednesz. 7o address the needs of i

owners and cccupants of those 35,000 flood-prone structuras, a public

awareness and preparedness campalgn was designed, directed sp

to thoese people living in the coastal flocd zones., The aim was Lo

the present leval of flood awarensss, and at the same time prompt people

to oonsider various precautionary measures and fleodproofing technigques.

This was done by distributing a coastal property homeowner’s guestionnair

The development of a mw

et

useful to the local officials

resented the first effort ev
information in one place. Thait profile entailed such fundamental tasks
as listing the names and phume nmumbers of the local officials involved

in floocd planning and response and recovery effort
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population living in flood hazard areas, and looking at the state of

repair of flood control structures, Additionallv, the profile prompied

the towns to consider the conzequances of sod-ralated business interrup-

tiong~-ths temporary oy psrmanent loss of Jjobs, the lost tax revenue, and

fta

the dellars nesded in public relief money o re-ssztablish the inteqgrit

w

of the affected buginesses. Attention was brought to bear as well on the
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The profile listed the number and ilocation of dams within esach town.
State and local bridge leocations were listed, az were marinas, electric
and gasz utilities, and water supply sources. In addition te looking at
existing development, the profils stressed the importance of maintaining

wetland arsas to provide a buffer against flood waters.
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A review of loecal zoning regulation revesled a wide diversity in the

o~

implementation of the minimm requirements of the National Flood Insurance

Program. All of Comnescticut’s coastal towns are snrolied in the regular
program of the NFIP, Howevar, in practice anforcement of the regulations
ranged from ona town that had granted svery variance for constructicn
in a flood sgone for which application was made to a city that not only

enforces the regulations but now requires developers to sulmit emergency

operations plans with any permit application for an office building ox
mupliti~family housing unit in a flood zone.

The coastal property homeowney's guestionnalrs was successful in

comments., Une person even filled cut his gquestiomnalre as vwater was
rising avound his house duripog last June's flood.
The results of the guastionnalre show that overall flood hazard

gvaranas

% was high, even though few psople had experisnced a flood in
their present location. Most homeowners do carry flood insurancs but
very few ars insured to full replacsment wvalue. Mozt shorsline residents
are prepared to take basic common-sense precauvtlionary measuyres such as
shutting off utilities and moving thelr possessions, Very few had im~
lemented any residential flcodproofing measures, but many requasts for

fioodproofing information ware received., In fact, interest was so high

that the state iz now cvonsidering affez.:g " flood auditzs™ to homeowners.
Coastal lumecwners would be visited on an individual basis and be pro-
vided with figures on flood elevations and recommendatioms of various
floedproniing techoigues with cost estimatas.

Connectimit's coastal program will probably have its greatest
influence on emergency operations planaing. Surprisingly, only one of
the 25 coastal towns had ldentified and addressed flooding as a potential

hazard in its emeyxdency operations plan, Tha towns generally have no

£

i
i

tablished procedure for receiving flood warning information, no meithods
for disseminating flood warning:s to the general public, no evacuation

vrocaedures, no damage assessment provisions and no commmity education

programs. Plan  improvement and practice pyoosdures are groessly inadsguat
It is for these reasons that measures taken immedlately before and
during a flood are veactive in nature and that little is done to prevent

flood damages from occurring bhefore a flood strikes. The MNaitural Resource



genter, incoopsration with our state office of cof preparedness 1s there-

fore encourading town officlals to adoph mitigative measures that would

reduce property damage, redupce the need for public relief ausistance and
increase publis safety. It is recommended that eash town adopt a flood

annex to its emergency operabions plan. This section would addres:

i

flooding specifically: it would

ify a flood warning svstem, a flood
evacuation plan, and measures to reduce flood damages:; establish methods
to assess flood damages; outline procedures to mobilize flood aszsistance

from cutside sources; and educats the public in fleed preparedoess,

Ay

The ccastal flood vulnerability assessment has cost $29,000 ove
bwo years. The resulis are nobt immediately smantifiable,
but the program has the potential of bheing extremely cont~effective If

it iz responsible for saving one structure during the next fiood, or the

contents of two homes, or six cars or 12 motoroycles, then the program

3,

will have paid for itseli: and the program has the potential of affecting

el

any numbey of owners of the 35,000 flood-prone structures on Jonnecticub's

shoreline.



IN THE STAYE DOF DELAWARE

S0ME OBSERVATIONS (W BEACH EROSTON

Robert D. Henry

Manager, Beach Preservation Section

Delawayre Department Natural Rescurces and Enviromental Control

The State of Delaware incorporates appyoximately 25 miles of ocean
coastline and about 35 to 40 miles of sandy barrisrs along the western
shore of Delaware Bay. All of these arsas are subject to significant
shoreline erosion problemz.

Delaware's entry intce the field of beach erosion control was prompte
by 2 severe storm in December of 1914 which “practic rally destroved the
entire ovceanfront of Rehoboth Bazach.” In February of 191% the state's
General Aszembly authorized the Commissionsrs of Rehoboth to issus bonds
and boreow $20,000 o repair and parmanently improve the strests and

oceanfront of the community. Two vears later the stats kicked in $10,00¢

of its own money because the $20,000 had been expended and the vrapa
were still uncomplets The General aAssenmbly reascned that the funds were

warranted since Rehoboth was the only seaside rasort within the state at
that time and it therefore was of special interest and importancs to all
the citizens.

Now, almost 2 million cobhic vards of sand, 72 groins, hundreds of
feet of bulkheading, and several wmillion dellars later, sea level is
still vising, ooastal storms ave still ocourring, and psople still want e

ive close to the water's edge. In administering a program that attempts

te regulate home construction along the beach, one somatimes gets the
ing first two trends

feeling that there is g bettey chance of reversing the
t

harn the last. One thing has becoms apparent in the lasht decade, and

that is one never really controls beach eroszion, but instead one mitigates
it~~gometinmes. Coptrary to what the 1915 Delaware General Assembly may
have intended, no ghoreline protection work is pevmanenht and very rarely
iz it effective if it is inexpensive.

Only two general methods of beach srosion conirol bave been used
eztensively in Dalaware over the lasit 60 vears: groin construction and
beach nourishment. From the 1220°% to the 1950's groin buillding was very

common in the state. Beach nourishment began being used az a control
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in the groin constry

0]

me&asuy

wipal method of coping with srosion.

w3

wlong the ocean and bayfront has been done almo

and municipal hasis

«

Some general chservations can be

three methods. Soms groin fields
and some not gquite as well, as in Bethany Beach

is to a large denree dependent

upon
systam,

from the area both to Lhe and o the

zehoboth, on the other hand, has undouaht

chion

The construction

made about the perfox

ricrmed well,

Bethany Beach is in a nodal area and sand iz transpor
south

edly benefited

declined, has becoms the

’

of bulkheads

st exclugivaly on a privat
rancs of these

as in Rehobuoth,
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d away

by longshore currsants.,

from the ovey thye:

million cublce yvards of zand which, =since 1357, have been placed the
feeder beach north of Igdian River Inlet and diztributed northward by

1

littoral ocurrents, 24n ilmporia

other struchuoyx that matter, do not put ne

they merely dirvect the distyibution of ths

Beach nourishment, on the othey hand, does
from ocutside the active heach system. In doing

banefits with faw a

protection and recreational

Mourishment can be very expensive, however, and

are short-lived. It is luportant to avo

of heach ss the ends can be stabilized with

unles
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some type of structures

= with the

beach being

havs generally been

vz done se at the expen

of the beach in fyront of them and as the shoreline has migraited landward
in response to natural processes the cwners have been forced to extend

return walls to keep from being flanked.

look more and more like an island and

a ~

uetion technigues such as insufficient =

in undermining or overturning: short

lozs of the supporting

x
13.C

wonnecting hardware which suocumb to the

reiurn
£111 behind the structure;

forces

v

Eventually tha propert:

the hulkhzad begins to

e

as a grein. Mosh bulkbeads installed on the ocean coast have
many times catastrophicalily, due to inadeguats design oy poox

is

wal

;o oy undersize material

generated by dirvsct
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wave impact.

Delaware does nob prohibit bulkheads in its regulatorxy 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 their properts
is subiect az a result of such a project. This has reduced substantially
the numher of permits issved for bulkheads in the last few years., Proper!
ownaers have been encouraged to seek alternatives to bulkheadiag such as
stone riprap revetmants, which will dissipate wave energy vather than
A

reflect it. It is alsc now reguirsd that all plans for erosion contr

structures submitted for permits be approved by a registersd profsssional

This has helped eliminate many of the sure~five failures of
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RARRIBR ISLANDES: PUBLIC VALUES

AND

PURBLIC COMMITMENT

William 3. Donovan
U.8. Ay Corps of Englnears

Human hkeings have lived near the

of itz value as a primary

jocated away from

sethlements ware

from the sea. In this centuwry, increases

automobile~generated urban and

numbars of priwary and secondary homesitas
have encroached on that landform called the bheach
Beaches are recreation areas but, very

the Firat lins of defensze for inland

attack the mainland. On

scuth of Long Island, many beaches

Archaologists have confirmed that centuries

ated on crier islandz. In the summer

but as the storm season approached, they

and higher ground. If a severe storm oy

the summer, they would temporarily abandon

only after the storm surge had subsided.

Mmericans were pioneey practitioners of a

use.
Unlike ourx Indian pradecessors,

homes , condomianiums, hotal

2

of pecple to gat to them by bulld

highwayz. Under ordinary conditions this

anceptabl ut in no sensa

ditions.”

Barriey izliand is the ganeric name for

that includes islands, spits, bay barriers,

acowmuiations of unconsolidated sediments

and soms landward aguatic habitat. RBarvierx

stresses—~wirsd, wave, and tidal forcez--and

bavs, sounds, estuaries, and marshas

sea for thousands of
transportation mode.
arsas sus
in
surburban sgrav

in

areas againzt sto
the sast ooast of the United

are located on

they seb up theiy tent

the

In this

we builld parm
g~~and thsn enable
ding fixed bridges
intensa

do barrier islands

po

from diract

vEars because
In early years, however
ceptible to diraot attack

leisure time combinsd with

71 havs sulted

the coastal zone. Hm

importantly, they are also

m waves that
States, especially
parrier islands.

ago, native Americansg racre-

cities,

journeyed bask to the mainland

hurricane threatened during

harrvier islands, to retuorn

instance, these early

recognizable form of wiss land

anant structuras~-~fized

and encourage vast ouvmbhers

and super—

'11

. CRUSGWRYS,
development mighi be
represant "ordinary cons

a class of gaologic features

tombolos, and other similiax

sitioned batween the wceean

izlands are suiriscct Lo many

they protact the landward

vy o

wave attack.



Rarrier izlands alsc move with relation te reoads, bulldings and

bridues. In some areas of

naryowey by the action of the sea. In other

grating shoreward. In still other areass the

ward., The complex the waves,

2

the zediments iz a fascinating study, bui it iz not amanable o precise

the forces.

prediction because of the great variabd!
To protect barrier islands from haman beings, and to protect human

vity b
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peen proposed that all human acti

"

reztricted from thoss islands. Environmenital inters

the rich amuatic habitats and the marine life associatsd with

~

astuaries, and wetlands. Those rasponsible for the prepavration of

national budgets and natural disaster planners were concernsd about ths

.

personal dangers asscociated with locating in storm-prone sites, and abo

3

the fact that msinland taxpayvers have had to subsidize barrvier island

v
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dwellers: taxpavers and relisf agencies had to pick up t

ut

pieces--after s storm. In the event of a hurricane, the evacsation prob-

ies ithat hburden~-even where it is poss
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Last year legislaticon established the Coastal Barrier Basources

Systam (P.L. 97-348). This law established the exaot locations of un-

developed harrier islandz that are te he protscted. In this contest

protect means to preclude any fed ezxpenditure on these undaveloped

barrier izlands that would tend to

of Engineers consid

s it e be a fine plece of lsaglslation. It simul-

taneously accommodaies the twin concerns of maintaining soonomic effi~

the previous year, the Omoibus

=35}, prohibits flood insuranc

on undeveloped barrier iszlands after Dotobe

1, 1983,

~

B the federal government has established a polioy of

protecting undeveloped bharrvier islands by stopping all fedsral expendil

on such islands, with some pertivent exceptlons wherg appropriats suct

as national defense, energy development, and pavigation

urags devela.uen The Army Corps

e

X

ture

=

States have besn encouraged to protect their rescurces by the Coastal
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Tone Maudqement not | {(F.L. 22-583, as amsnded), the first and only natio
wide land use planning measure to make it through Congress. It affects
30 coastal states, including the Great Lakes sztates, In this law Federal
policies of supporting the states in thelr regulation of coastal zones
are enumerated. With federal granits, each state develops a plan necessar
to effectively manage its coastline, inoluding barriex islands. When
that plan is approved by the Secretary of Commerce, the federal govarnme
is oblivated to be consistent with that plan io the maximam extent pyrac-
ticable.

In sammary, barrier islands are subject o biophvsical stressesz of

=y that mainland sreas varely experisnce. Human cultural, sccial,

atn or:

institutional, and political factors are indivisible from the natural
forces at work on these islands. As Emsrscn has reminded s, nature
Kk

.. .never gives anything away, Everything is scld at a price. It is

only in the ideals of abstracticon that choice comes withoub consequence.’

In the final analysiszs, the choice we make about the use and protsction

of barrier islands is mors than a matter of law--iit is a matter of public

comsclience, public values,; arnsd public commitment.






HAZARD MITIGATION ON ATLANTIC

ARND GULE CQOAST BARRIER REACHES

Stanley M. Humphries

Introduction

Mounting technical knowladge and public awarenessz of ecological

sengitivity, dynamic coastal pro

'n

5, increasad development

pressures

U r(

and potentially high sconomic losses 1liustrate the need for improved

flood hazard managemant on oge particular type of coastal landforme--

i

harrisr beaches. The term "barrier beach” {(which includes islands, spits

v'h

nd baymouth barriersz}) has become zo familiar over the past few vears
that & definiticn is hardly necessary. Flood hazard management, on the
other hand, reguires more atbtention, particularly as ons considers the
axtent of development on harriers. &:-distinction is now made bebtwsen un-
developed and developed barriers {(U. 8. Department of Interior, no date).
The conzept of coastal flood hazard mitigation specifically, is
critically imwportant for developed barriers alung the U.8. Atlantic and
Gulf cossts zince most have nob experienced s major northsast storm or
hurricans over the past 20 years. At present, several sbructural and non-
structural hazard mitigation technigquss are used to address erosion and
flood control problems. The tachnigues are usually compared and selected
separately o the basis of benefit-cost ratios and public opinion. Al~
thongh interdisciplinary studies of the natural and builh environments,
hazard valnerability, land use regulations and economic investments are
conducted, a combination of structural and monstructural technigues,
innovative strategies and long~term management approaches 1is rarely>u§eda

P
T

Ultimately as pressures of urban development intensify, flood miti

[te]
9]
v
ot
-
3
3

in the broadsst sensze of the t&IﬁL~~ must become an integral facet of

cmprehensive communibty ning {National Science Poundation, 19280},

The major purpose of bthis paper is te provide information on current
state management approaches for developad and undeveloped barrier beaches

Background information oo the progress of scientific remearch iz provided

o explain why barrisr beaches in particular are receiviong so much attant



Farriey Islands

3

to identify particular hazard

joX

I's use

i

rom a guestionnalre

their effentiveness alonyg the U.5. Atlantic and Gulf

s programs that encourags and

nitigation

efforts and the way the federal government could further encoura
state efforts arve dissussed. Concluding remarks address the implications
of the Coaztal Barrier Rescurces Act (CoBRA} to state programs and whethe

the coverage of the Act should be exitendsd to other avreas.

have been the subject of intense reszearch over the

rs and, to date, three origin theori

&
and Kana, 19876}. Classification schemes, including subclasses by shape,
have been presented {Leatherman, 19830). Regional variations as a functic

of tidal vange have been described {(Haves,

descriptions of individual harrvier components, beach erosion and barrier

have been compiled in the las

‘ormation {(Homphries and Benoit,

a2

1
182803}, Currently, research on sea-level rise ® being conducted in severs

barrier envivonments {(Titus ei al., 1883). The overwhelming majority of

e

this data demonstrates that significant levelz of filood hazard vulnerakil

rates of landward movement or migration and degrees of sensitivity to

.

human-induced modifications through construction exist on most uvndevelops
and developed barrier beaches.

Bfforts to improve poblic awarenessz and education concerpning the
hazards and costs of living opn barriers reguire tranzlation of that
seientific reseavch. The Rational Flood Insurance Program and the
Coastal Zone Management Act are twe primary mechanisms for bringing about
and improving the understanding of scientific research for the laypsrson.
aAmong the many conferences and workshops that have presented infoymation

-

on barviers, the Barrier Islands Workshop in Asnapolis, Maryland {1976)

and the Barrier Island Forum and Workshop in Frovinoetown, Massachuszetts
{1980} were specifically devoted to expanding public awvarsness and chang
mapagement policies within the federal government. These educational

Budgetr Reconciliation ot of

efforts preceded the passage of the Omaibu

1381 asod CoBRA dn 1982 curtalling federal expenditures that, in the past
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have promoted vhwise growth and developmant on previously undeveloped
harriers,

A summary of the testimony and facts presented to support passage
of CORRA includesz the following:

. The agtimated federa] cost to develop only 5¢
undeveloped barrier islands and porxtions of
$4 billdon to SL1 killicon over the naxt 20 yes

. The faderal szhare of funding for sewers, wastewater treatment,
roads, bridges, shorelinse stabilization, flcod insurance, and
disaster relief on barrier islands ranges from 75% to 100%. The
cost of these facilities and rvices on barvier islands is
twe to three times greater than what is spent for the same
facilivies and szerxvices on the wmainland.

5

. Sevanty-eight percant ¢f the national flood insurance claims
for 1978 and 1973 were paid to (ud“*dl ztates at a rate four
times the amount collectsd in premiums.

. The federal government comamitted at least $H0U
development of barrisr islands in fiscal vears

. Since the eye of Huxwvicans Fredevxic passed over Uasuphin Tsland
in 1979, federal expenditures to put it back togsther have

Ks

mounted to at lesit $BC,000 for each of the residences.

. Federal Highway Administration figures show that during fiscal
vears 1976~18782, ovey S$37 million in 70% federal and 30% state
or local matching grant monies were provided to state and local
agenuies for development of roads and highways on harrier
islands.

. Carrying out the Brmy Corps Engineers® planned beach yestor-
ation projects naticonwide--similar to the wasted $20 million
effort of five v=ars ageo at Cape Hatteras, North Carolina--would
cost an estimated 52 billion, with annual maintenance costs of

>

$73 miilion.

. The rvate of urban growth on barrvier islands batween 1860 and
1976 was four times the national average. Each vear 6,000 acres
of barvier islands become devsloped.

Az in the wase of wundeveloped barrvriers, scienfific and planning

research for developed barriers must precede changes in governing policiss

3

and regulations. Baseline data need to be collected to better understand

~

the specific flood hazmard vulnerability, erosion trends and migration rate

of a particular developed barrier and should veoounize the following

four factors: onshore sediment movement, storm activity, eguilibrium
readijustment of ses level nise, and construction activities alonyg shore
{Fizher, 1877},

Developed and highly urbanized barriers no longer have the natural
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anvironmental characteristics they once had in the wndevelopsd state.

Instead, a large financial invesiment and population center has been
substituted. However, the hazard vulnerability of the bharrier sitill

mains and actually may increase with expanded growth and development.
rema ¥ Y r 't

Based on the sclentific understanding of a particular barrier, planning

> recommendations

studies can s used o formulate a set of site-spac

for reducing oy mitigating future ztorm damages. t iz then up to govern-

ment
from those recommended,

To undersiand more about the specific attention states are giving to
daveloped and undeveloped baryier beachss, a guestionnaire (Table 1)} was
sent to a coastal zone manager and floodplain manager in 18 Atlantic and

Gulf Coaszst states in April 1983, Responses from 11 coastal sone managers

and 12 ficodplain managers in 15 = ware received., Both managers

replied from eight states which provided for regional respresentation: in

the northeast, NMew Hampshire, Massachuzetts and Rhode Island were re-

anted; in the southeaszt, Virginiz and South Carclina were rapresented;

T

pre
and, in the Galf, Mis

.)
.’:
e
o
5]
-
o
"C.'
o

and Texas weve rapresented.
Admittedly, the responses to the guestionnaire are subjsotive and
any position taken is not to be conzidered a formal one on behalf of the

state. ‘They, nonetheless, come from knowledgeabls individusls in the
S

':‘
=
@
o
Fh
ct
ol

field of ceoastal floodplain managzsment. rasponses, not all,
are summarized and discuszed gualitatively for this paper. A statisztical

analysis did not lend itself to this type of guestionnalre.

dentification of tigation appreoaches currently being

-~

applied to dgveloped and undeveloped harviers by a numbey of states was

made by summerizing guestions 3 and € of the guestionnalre. The specific

gelect and implement the appropriate mitigation astivities

purpose was to have the managers identify the aspzcific type of nonstructural

oy struchural approachses beiny applied and to define theilxr effactivenszz.

The terms nonstructural and struootural are

measoares which are intended to keep people away from the wate:

those which intendad to keep the waber away from people,

In questicn 5, approaches {a) through (£} are considered no
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nid approachas {g) through (k} are structural. OCther approachas sol

1

Pt

isted but which were added by individuzl states included zoning, building

zetbhacks and gyoin In addition, the term hazard mitigatis

refers to erosion and flood reduction.

The hazard mitigation approach most applisd on developed and un-

daveloped barriexs is £

ood insurance. Dune restoration ranks second buebh

(...L

is rclosely followed by elevated buildings, riprap or awalls and beach

restoration which received an egual level of response., The hazard mitiga-

tion appyoaches least applied on barrievs are bhuilding acguisition and

i
relocation, emergency sandbags and offshore braskwaters. Most approachss

apply to developed or both developed and undeveloped barriers with vary

5

faw approaches applying to just vndeveloped barriers,

ation approaches identifisd as the most eff

s Ke moetive include

The mii

L.’J

nyz {preferred by floodplain managerz) . flood insuranos

r4 e

(&3

elevated buil

{prafeyred by coastal zone managers) and duns restorat!

< >

acgpisition {preferred equally by coastal zone and floodplain managers).

et

Tne least effective approasches ars considered te be rviprap or seawalls,

offshore breakwaters and building ralocation. Coastal zone managers find

}"“‘

a
offshore breakwaters to be more ineffective than do floodplain managers.

There was an egquitable response to the ineffectiveness of seawalls and

building relocation. The lowvest response conoe

and ineffectiveness of specific mitigation approaches includes emsrgency

sandbags, building acguisition and evacuation. , there were twice

ive-

as many raspopses to mitigation eness as thers were to

nesa.,

In

summary, several structural and nonstructural mitigation approaches

are used throughout the coastal zons. These general approach

ire con~

ive as wall as ineffective. Tt doss not appear that one

approaci ferred over the , 8 combination of siructursl
and nonsitrustural approaches is indicated if one considers thozs that are
most applied and most effective. Dune restoration, flood insuranos and
alevated bulldings are gpecifically ildentified and highly rated by most
coastal zone and floodplain managers.

FEiprap or seawalls, one of the most-gpplied approaches, is considered

of the least effecitive. Thisz structural approash has a high cost
asseociated with consitruction and maintenance, 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 majority of state coastal zone and filcodiplain managers
consider that an increase, not a dacrease, in fedeval assistance 1z needed
to further encourage state hazard mitigation efforts on harrier besaches.

In order of deszcending preference, stats ma ferl technical ausistance;

financial assistancs and new or revised legislation and regulations will

m

be beneiicial.

Implicaticns and Expectations for CoBRA

State coastal zons and floodplain managers have only had six months
to evaluate the effect of the Coastal Barrier Resources Act of 1982,
Howavey, response bo gquestions 8 and 9 of the guesticnnaire was substantial
enougl to summarize the implications thai CoBRA hasz had to state programs
and individual opinionz on extending the coverage of the Act to other
areas. The provision for eliminating flood insurancs coveragse is not
effective until CGeotober 1, 1883, zo positions are based on tha slimination
of othey formsz of fadevral assistance.

an overvhelmndng majority of =ztate managers feel CoOBRA haz not been
gsignificant enough to influence a changs in state programs.  Joastal zone
managers from Florida and Mazssachuesetts feel that the legislation has

s

acontributed to changes in policy guidelines to limiit state expenditures

encouraging growth and development. A coastal zone manage in Connesticut

3

and floodplain managers in Rhode Iziand and Massachusetts feel more

raguests for technical assistance have come from communiiies. Specific

=

comaents from the state mansgers aboub limitationz of CopBR2 include:

5

. & high level of pretection already exists for undeveloped barriers;

. areas included probably weuld not be developed anyway;:

. it doss little to dsal dirvectly with the real problem arsas--
developed bavriers:

. definitional oriteris were unevenly appliled by Congress and
the Department of Intericy; and

. it i too new to make any determination about ths imgplication
of CoBRA to state programs.

f 3

A desive for extending coverage of CoBRA toc V Zones on developed

n

barriers was stronygly and equally empressed by coastal zone and flondplain
managers. Collectively, twice as many managers favor the extension of

coverage to all V Zones and all developed barviers as disfavor it. This
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indicates that even before enough time has passed to proparly evaluste tha

impact of CoBRA, states want to see the legislation expanded to cther
hazard-prone areas. The position taken that CoBRRA haz not had an influence
on changing states'! laws, regulations or policies mighit be considsred in

a broader contezi to say that the federal government 4id neot go far

ansugh.
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sped harrvier beaches. The risk of future losseszs in aveas

use on undeve
mapped as anvironmentally sansitive and valnerable to eroszion, migration
and flooding will be borne by the private individualsz and logal and state
governmants that procesd with development. Elimination of govermment
programs on many developed harriers would be considered abandonment and
practically a violation of the Constitution. However, areas not overl
developad and not mapped as undeveloped barriers are critical because
damagess can be mitigated by managing new growth and development. These

ied and better managed by the

"intermediate areasz” may be best determi
state and local governments. At a minimum, COBRA szrves as a model for

managing authorities who are cleoser to the zite-specific problems.

Conclusions and Recommendations

Rased on the accumulated scientific information about their hazard

vilnerability, and the increased growth and development during a relatively
storm~free pericd over the last 20 years, barrier beachss along the
atiantic and Gulf ceasts reguire immediate attention and perhaps drastic
solutiong for mitigating storm damages. Mors scientific data and planning

-

Lfic developed barrier beaches are necezsary Lo provide

studies
hazard mitigation alternatives for state and local cocastal zone and flood-

plain managers, A number of structural and nonstroctural approsches need

to be considersd and & combination of approaches may be the most creative
and cost-effective. Ferhaps structural approaches {(i.2., beach and dune’

restoration) should be azed o mitigate erosion and nonstructural approachss

i.a elevated structures and flood lnsurance} should be uszed to mitigate

Iaf.,
flooding.
Invelvement of all government levels in some proportion is necessary

for managing barrier resources, The Coastal Barrier Resources Act may,
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at & minimum, best serve its purpose as a model for states to reduce their
financial responsibility aszociated with many programs that have hean

shown to sncourage growth and development and are considered o discourage

the application of hazard mitigation approaches., Simllar provisions in
CoBRa should be considered in additional legislation that would apply to

hazayd-prone areas in more developsd coastal environments., But state and

local governments ave probebly in the best position to take initiatives

in implementing hazard mitigation approsches on individual developed
varrier beaches.

Interackion and cocrdination between ztate coastal zome and flood-
rplain managers will be an essential key to the prompt atltention of
hazard mitigation needs and iwmplementation of cost effective scloatioms
on developed barrier beachezx. Financial and technical assistance from

government is declining and can no longsy be ralied upon

tive means of preventing cocastal flooed damages.
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$E”FTlr‘ SANDS OF COASTAL BARRIER DEVELOPMERT SUBSIDIES

Federal subszidies for access, infrastrusture, and disaster aszis-—

tance have played a significant role in coastal development since the and

of the Korean Wayr, and have been the principal source of direct federal

monies on ceastal barviers. In the last guarter—century the country has

[}
\

undertaken and nearly completed the rgest pubilic works program in its

history. the interstate highway program, made substantial inrocads into

ithe zecond largest, the federal water pollution control program, and

infrastrusture.,  Juxta~

peosed agalnst those and other gsubsidies for community infrastrusture has

jog
o
@
o
&

he mounting public invastment 1o dizaster assistance and hazarxd

mitigation costs, Our policies have effectively ancouraged development

but, once having done se, are uncertain how to mitigate lozses o it.
2ecent shifts in government policies at all levels may significantly
reduce the federal role in szubsidizing future coastal barrier development
These shifts were triggered by several factors incliuding major reductions
in federal aid to state and local governments; state tax and expendi~
ture limitations resulting from the taxpayvers' revolt begun in 1978;
shifts in =ztate and local capital expenditures, accompanied by veads

for immovative financinyg arrangements; and growing demands that the costs
of infrasztructure be borne by those who beneifit divectly. The shifts in
federal policies have forced a review of state priorvities, and in so doeing,
provide an copportuniiy to consider the long-term effects of governmantal

subsidization of development in dynamic, often hazardous coastal areas.

Federal Ald for Infrastructure

Although the federal role in subsidizing infrastructure can ba traced
to cur efforts Lo recover Irom the Great Depression, not unhkil the end of
the Korean War did concerted efforts to establish a nationwide foundation
of infrastructure begin in earnest. Ry the mid-1970s the interstate
pighway system was near completion and much of the demand for schools,

univarsities, wastewater treaitment facilities, mass transit systems,
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and other new infrastructure had been satisfied, By the late 18703 the
most pervasive problem affecting the nation’s infrastrusture was physical
deterioration and there was increased need for repair, rehabilitation and

nent.. Widespread decline in the condition and performance of

s bridges, sewsr and water systems was accompanied by a sharp de-
crease in direct federal subsidization of capital facilities,

Prom 1954 to 1978, federal outlays to states and local governments
had increased steadily. Since 1978 there has been a steady decline.
The decline was attributable initially to the snd of countercyclical add
programs and to the growing federal budget squeesze, according to the
advisory Commission on Intergovernmantal Relations (ACIR) (1983}, In~

creased defense apprepriations and major taz cuts in 1981 intensified the

cutbacks (gee Figure

As federal priorities shifted, fundamental changes were taking placs
at state and local levels, triggered by maijoy shifits in stats and local

debt, arnd by shifts in the purposes for capital expenditures.

ghifts in purposes for which capital expenditures were made reflec-~
ted the myriad forces at work. Hew debt dzsued for "traditionasl® puc-
poses~~education, highways, and wabter and sewage facilities—~dsclined
from 51% of the 1966-1870 markst to slightly more than 20% in 1377-~1878
{Forbes, 1981). This decline is directly traceable to a slowing of pop-
ulation growth, gradual completion of the interstate highway systam,
and satisfaction of wmuch of the demand for cothsr public investment io

infrastructure.

po Nt

So long as the federal government funded major commitmants o roads,

ot

mass transit, pollution contrel, and related infrastructure, real levels

of capital spending by state and loval governments fell almost 30%.  Rew
tween 1960 and 1977, the portion of capital spending in

local budgets fell almost 50% (Forbes, 1981). When the

ment to those areas was strong, state and

2l govarnme

new areas for growth, especially sogial welfars projects such as housing,

hospitals and recreat acilities., New issues of taz-exempt bonds

dotbled approzimately every five years in the past decade and a half,

A

with an average compound growth rate of 13%. By 1278, bond sales were
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wores than four times the 1369 volume (Forbss,

Parallel to the growth in volume and size
from general obligation firancing to revenue bonds. In the 1960g,

cver 60% of all new issues were zecured for repavment by the general iLax

doud

nor

revenues of the comwanity. By 1977-78, many general purposs and ag

Sot

govermmental units had turned to revenue bonds, securing repayments to

specific user charges, special taxes, and other nongensral Tax revenuas.

{921
Bt

bonds accountad for more than 60% of all new issues by the late

1970w (Forbes, 1981).

The Tawypayers' Revolt: Tayx amd Expenditure Limitation Systems

The year 1878 marked the beginning of the tazpayer's revolt, and the
braking effect that that movement had on state and local ezpenditures.

As documented by the ACIR {1953} between 1837

incraase in per capita expenditures by state

4.4%. Batweesn 1978 and 1882, the average annwe

employment declined from an average annual increase of 2.7% in the

. A

o

14978-1982. Ovar nalf of the states foxrmally

¥

1857-1978 period to ~1.1

-

adopted tax and expanditure limitation systems, and all but Alaska and

Wyoming significantly curbed state and local spending as
and local ewployment (Tablefﬂ).

At least 27 statesz have adopted tax or expenditure limitation legis-
lation in response to taxpayer revolts and other prassures Lo oap oy
reduce taxss and government expenditures. Tax limitation syvstems are
characterized by rollbacks of asseszed praperty valuations, limits on

perceniage lncresses in property tax rates, rogquirements for voter appro-

special’ rvaxes, or couwbinations thereof.

val before levy

Expenditure limitatlion systems limit government appropriabions to some

prioy ysar's level, limit spending ivcreas:

than the increasze in gross state product, prohibit govermment spending

1 income, tie spending

Q}

il

in excess of a specified percant of state perzon

limits to the consumey price index, or combinations theveof.

Iwpacts of Infrastructure Subsidization

Shifts on Coastal Barrier Developmant

It is apparent that the trend toward reduced federal capital expen-—
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ditures will continue, perhaps throughout ths 19580s. Federal deficits

estimated at $200 billion per vear for the f{oresseable fuburs should be

the principal factor driving swcch a pelicy. The move toward shifting

o )

taln fedsral burdens toe the state, iocal, and private

(g

forceful momentum with the taxpavers® vevolt in 1878. Accentuated by

ol
©
T
o+
forn
¢}
<
ey
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Reagan Administration policies, the trend transcen

sms 1ikely to continue for the res

partigs and @

The federal government will neverthels

tant role in financing infrastructure. However, a narrowing of federal

sted {e.g., focus on the interstate highway and

primary road phazing out of federal aid for rural, secon-

dary, and urban zystems); alony with a possible reduction in certain

federal standards such as those for bridye width geomeiry and watexr

pollution control. Greater attention will be afforded malntenance,

-

vepaly, and rehabilitation of existing infrastructure, and there will be

’

natches on grants and aid {(see, for example,

reduced £
current propeszals to reduce federal matohes for wastawater treatment fa-

21l

federal disaster relief has already been re-

N

dudget Qffice, 1983;

et
»

duced to 75% gualified coszts) {(Congressiona

Peterson and Miller, 1382).

As states and local governments fesl the pressure of reduced federal
aid, the messaye of the taxpavers'® revelt baecomes clear: be certain that
increases in public spending do not axceed growth in ithe private economy.

Thus, bow states adjust to the increased burdens they must asswne will

foX

gdeien

g

in large measure on the recovery and growth of state, regional,

L

and national sconomies. In order to deal with incraased costs of in~
frastructure, states and local governments are tending to reshape thely

capltal budgets to emphasize preservabtion and

nfrastructure; to reduce support

basic, existing

3
ts of new infrastructure to

such devices asz dedications and exactions: and to provide the faci.

and services and charging users for them through user chargss,

]

azsessments, development fees, and similar arrangements {(Peterzon and
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eral Suksidies and Coastal Development

Since the mid~1950s the policy in the meijority of coastal states snd

communities has been to foster development and econcmic growth, w

protecting public health and providing services to city residents.

priorities still prevail (U. S. Conference of Mayors, 1383).

se deve

leral programs have been very supportive of i spment po-

¥

licies. Pederal subsidizabion on ths coastal barriers has been mont evie
dent in roads, bridges, and causeway acoess; water storage, water trsat-
ment and wastewater trestment facilities: shore protection; flood in~
surance subsidies: and disaster assiztance. In almost all instances,
federal funding came after indtial development of the community was

bonds, or by other

financed by private capital, by local or state

monfederal sources.

.« . Initial development costs of access and infrastructure wers
borne by private intare by leocal cor state govermments., Fe-
deral bridge permibs were granted almost as & mattey of right so
long as bridges or causeways did not impede navigation on the
Intracoastal Watey or otherwise interfere with interstate ov
foreign commerce. Federal subsidisation of coaszstal barrier develop-
marnt typically began not with initial development but when it was
necessary to expand, improve, repzir. rvehabllltate, or replace
existing access or community infrastructure to meet the needs of
community growth {(Miller, 1981, p. 37}.

In & 1980~81 study of weasial barrier development near four National

[

Seaghores, the avthor and colleagues found that the federal expenditures

n
o3

5,570 per de~

=1

and obligations amounted to an average dirsct subsidy of
veloped ac

re. Importantly, a very high percentage of that total was for

reconstruction of assess and

i

the expansion, upygrading, replacement, and
other commupibty infrastructure, not for initial development. The cycle
of development from which federal invelvemeni stemmed was described in
the report:

“ederal involvement in community
nopopulation and with each pro
: individual systems bto accommodabs
growth, Enlargement of a road systasm to accommodate inbownd traffic
encourages housing development, which in turs wmust be sccommodated
bodncreased water supply and improved was tewafgl management fa-
Ensuing development tands to exceed whatever is thsa
currunt capacity of the community’s infrastructurs~~leading to suc-
ragsive rounds of expansion, upyrading, replacement, and reconstrgoe-
tion. &and each round of growth leaves the community increasingly
valnerable to major coastal stormas~-to damage or destruction of

access yoads and bridges, infrastructure, and houses and businesses
{(Miller, 1981

Undaxy current federal progr“as,
development tends to i ;
gram Lhat expands the

3

4 ’+ H)
&




rloed Inmurance. The jury is still oubt on the impact of flood in-

surance on coastal development. The myth in many coastal circles, fom-

tered in part by the avthor's 1975 studies in Rhode Island (Miller, 197H)

is that flood insurancsa is a prime factor stimulating ooastal development.
Case studies in at least twe deozen coeastal communities sincs 1975 have

for evidence of a divect cause~effect relationship bebwesn Lhe

fad
[

entar

3}

lability of flood insurance at tion of new coastal development

e

a3

jith one exception the studiesz have found no reliable, measorable evi~

=

me stimuiant of new coastal development

[

dence of flood insurance as a pr
{Miller, 1977).

The only instance in which flood insurance clearly made ths Aiffer~
ence betwsen devalopment or nondevelopment was in Galveston, Texas.

There the two savings and leoan associations effectively controlled f£i-

e}
/\

nancing of real estate on the island. Refors flood insurance was avail-
able, the associations would not take first mortgages in the West Izland
aresz west of the 17-foot high, 10-mile long Galveston seawall. After

flood insurance hecame avallable thay began to finance developmeni in

the previously proscribed avea, as long as it was secured by flood insur~

ance and bullt to the standards remquired by the MNational Flood Inmurance

Program.

The wation in Bhode Island, where banks voluntarily withdrew

from the firsht mortgage market in certain delineated high hazard zones

before fleood insurance was available, differed markedly from that in Gal-

vestorn. Despite the banks' withdrawal, financing was readily available

from cother sources. According to reasl estate brokers, properties were

raraly on the market more than twoe weeks before they were .- Moreover,

k.

o

on cna particularly hazardous beach, withdrawal of a state septic systaem

-

moratoriwe was the key action permitting davelopment, not the availability

of fleod insurancs (Millex, 197%%.,

th
(-a-

Elsewhare on ithe ooasts o he United

available befcre

mortgage mopey was generally
reliable, measurable changes in the pattern of nevw Jdevelopment occurred
after fleood insurance baoame availakile,

Despite such evidence, the myth survives--sufficiently so that two

members of the Senate recently asked the General BAccounting

examing and report on whether the flood insvrance progranm stimulated floocd
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Rarvier Islands 1

plain development. GARO's ztudy of z interviaws

with 115

e

raecple, and other analyses,

The flood insurance program does not dizcourage new copsiruction

and development from ccoourring in the flood plain of coastal and

harrier island communities, nor is the flood insurance program the

priocipal reason for thait development. While we did not statisti-

cally determine the dagree of influence that flood insurance hasg

wad on development, our other analyses, reviews, interviews, and ob-
srvations lead us to believe that flood insurancs oifers a marginal

added incentive to development in the coastal and barrvier island

commanities because 1t offers financial security against the risk

of losgs, and requires bettsy construction (U,5. G40, 1982).

The author's estimates of barvisr island development under then-
current policies indicated that federal subsidies of flood insurance
would be about 6% of the total direct federal subsidiss expended if
programs were funded and policies remained unchanged (Miller, 1981)
Subsidies for bridyge access, roads, watery supplies, water trealmant, and
waste water treatment ware qenerally bigher than estimatasd £floced insurance

subsidies, and would have had a more profound and immediabte lwpact on

developmant than flood insurance would. This

>

with regard to development in the units designatsd under tha Cosstal
Barrisr Resources Act.

Coastal Barriey Resources Act {CoBRA}. 1The Coastal Barrier Resources

£

Aot of 1982 {(P.L. 97~348, 96 Stat. 1653} is an important initial step in

recognizing the role that the federal govermment has plaved in subsidizing

and stimulating development in hazard areas on the one hand, and being

increasingly bordsned with dizaster assistance costs on the cther. The

Act parz new federal expendituresz ot financing on certain dasignated

-3 a

coastal barviers that arve undeveloped but also anprotected from develop-

iztance for such items as

rent. It prohibits federal funding and ass
tion or purchase of any siructures, facility or related infra-
structurs; construction or purchase of any road, alrport, boat landinsg,
or other facility: any project o prevent or ztabilize erozion of any
inlet or shoreline; and sals of flood insurance for new or substantially
improved structures. Administersed by the Department of the Interior,
18€ coasital barrier units with a beach length of akout 725 milassm, are pre-
gantly designated in the Ceastal Barrier Resources Svstam (U.S. Deparctment
of the Inteviocr, 1982).

The effectiveness of that Act has not been tegtad--its flood in~
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surance prohibitions, for instance, o not go into effect until Colober
1323, However, there is reason to pelisve that the Act will only be

2,

curtailing coastal barrier development,

marginally effective in

because of the exceptions to its provisions and the expected avallability
of financing for coastal development without floed insurance.
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t concern relates Lo the exceptions in
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CORBA. The Act excepts from its prohibitions (and thus will permit)

for "the maintenance, replacement,
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receonstrustion, ox repair, but not the expansion, of puklicly owned oy

publicly opsrated roads, structures, or facilitiss that are essent
links in a larger network or system” ([§5{c)),
As noted above, federal participation in the cost of roads, bridges,

wastwater treatment facilities, shorve protection devices, and other types
nifrastructure tends to come afier privats, local, and state commii-
ments e the initial ceastal barrier development. More than half the
federal funds sxpended in coastal barrier szstudy communities werse spent
for maintenance, replacewent, reconstruction, or repalr of infrastructure,

the very araas escepted from CoBRA's prohibitions. and may continue to

=3

be spent (Sheaffer and Reland, Inc., 1981).

Prohibition of flood inswrance--4 zecond area of conceyn relatez to

the impact that prohibition of fleood insurance in the Coastal Barrvier

kesources System after Cotober 1, 1923 will have on future developmant.

.\
&4

gain as noted above, past studies have indicated that in most coastal

comreunities development will be financed without flood insurance, @ven

in instances such as that in Rhode Island,; wheve financing institutions

had veluntarily withdrawn from the first mortgage market {Miller, 197% and

#Will banks and other lending institutions withdraw from construction

el

and permanent financing in (oastal Barvier Resouroes System uniits if flood
insurance is not available? Undoubtedly there will be some that will
refuse to finance structures in those areas, perhaps bazed on recent storm
damage experience, psrhaps based on heightened flood hazard awarensss
resulting from the National Flood Insurance Program,. If past experience

<

is any indicator, however, construction and permanent financing will be
generally available if there ix a demand for them, and particularly if

thare is competition with other institutions.
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Disagter assistancs and flood insurance losses. Whil
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tending to decline, federal disaster as~
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Ratween 1972 and 1978 the Swmall

sistance haz been incr
Business Adminstration {3BaY and the Paderal Disaster Aszistance Admini-

of the Fedaral Emergency Managsment Agency {(FEMAY)

ation {now a p
spent an avevags of $1.14 billion annually on disaster relief. Much of

aster assistance loan program fell within the realm

the SEA's physical di

ingurable by flood insurance, while FDaA's Prasident’s fund was expsnded
largely for damegss to community infrastructure. The SER experience wasb
of parvticular concern inasmoch as it had been anticipatad that flood
insurance would lesd to a decrease in flood dizaster expenditures. As
of ths late 1370s that had not ocourred.

In keapi with other atiempts to reducse federsl costs, the federal
matohiing share of disastey assistance costs was raduced to 75%. As a
winimuam, it can be expected that the fedeval matching share will yemain
at that level, o decrease sven fortheyr, shifting still move oosts to

the state, locsl and private sectors.

2o 3
H

1.
Given the level of infrastructure subsidiss by all
tho

ot

avals of goveyr

ment and the development subsidies have fostered, it comas &s no

(1

surprise that dizaster assistance costs are rising. Both the guality and

the quantity of construciion on ccastal and riverinsg flood plains have

H-‘

increased. Damages are ineviitabls with such increased ugs, the more 50

if no flood protection or loss mitigation measures are taken.

Conclusgion
shifting federal priovities and redused federal domesitic aid to sitata
and local geovermments can be expaoted to continue so long as federal defi-
citz and defenss spending remain high and the national economy remains

weak. As infrastructure costz are shifted from federal to shate and

}omt

looal governmants, ygreater percentages of stabs and local opsrating and

. be devoted to "traditional® purposes of education,

capital budgets wil]

highways, amnd water and sewage facilities, perhaps reverting to peroen~
tags levels lazt seen in the eavly 18960z,

At this junoture the tax and expenditurs limitation systems adopted

by many states represent a basic change in stats and local policy toward

FN

spending, tying increases in pmiklic spending to growth in the private
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guonomy.  They may become long-term fixtures., Whether such limitation

ztems are formally adopted by the sztate, evidence iz stronyg that the

tax and expenditure limitation movement iz influencing governments ig
a}mos all states. One result iz that all levals of government ave re-
zhaping their priorities to favor capital investment maintenancs, repair,

> e

and rehabilitiation of existing infrastructur Trepnds are distinotly

toward less emphasis on new developmsnt and more smpbasis on preservation

!v 1

and rehabilitation of existing facilities. Economic demand is becoming
the standard for new development, sometimes shifting the costs of needed
infrastruciurs to the private sector, sometimes charging users for facili-

ties and services.

With reyard to new coastal development, the author

duced federal spanding may not Significantly reduce new development: it

may slow it, but nob prevent it. turgra}¢y federal mor
basn expended on initial coastal development as a nmatter of policy and of
law. Rather, new development has started with the private sector and ofte
with state oxr local tam-exempt financing. The important question for new
coastal develcpment will be the rols that state and locval govermments

play in light of tax and expenditure ilimitations or policies.

ool

State and local governmenits have a pew opportuniity toe review thedr

priocrities regarding development in hazardous aveas. If they, following

the lLead of the Coastal Barrier Resources Act, were Lo withdraw state and

local submsidies from new development, they might have a substantial im-

pact on the economic visbility of many marginal new developments, slowing,

=

1f not preventing, certain development. If they slect to subsidize

H
¢
%
2]
o
H

new developmant by direct grants, tax exempt revenue bond

ctherwise, one can reasonably predict & recurring pattern of development,
disaster, and redevelopment, particularly for infrastructure and lmali~
dings located in areas prone Lo srosion, storm scouvr, and wave action.

"

Existing development may be affectsd more by the reduction of fed-
eral subsidies than nosw development. The principal effsct of reducing
federal subsidies will probably be a redustion in federal costzs for ez~
panzsion, replacemsnt, and veconstruction of access and other compunity
infrastructure. But bscasuse development can be expected to continue
despite withdrawal of federal funds, increased disaster relief and in~

surancs costs can ks anticipated,



7

rparrier islands

As federal shares are reduved or phased out, states and local govern-

{u

ments will have to reasszsss ielr prioritiss. Should they support new

development or the maintenance, repair, and rehabilitation of the

existing bazic ilonfrastructure? Should they devote highsr percentages

of thedyr operating and capital budgets to infrastructuve at the expange
of social programs? Given increased demands on state and local appro-
priaticons and Limitations on taxes and expenditures, one could expect

to find a slowing of major rehabilitation projecits as well as new develop-
mant.

There 1s very little evidence of any basic change in prevailing
state and logal attitudes toward coastal development. Most govermments
still encourage it. The changed federal, state, and local policies may
slow future coastal development, but they certainly will noit pravest it
oy the recurring pattern of damages and destruction that acoompanies de~
velopment in hazardous areas.

We khow how to ancourage development in hazacvdous arsas. We have not
come to grips with preventing inappropriate development befors it ocours.
Nor do we act boldly to mitigate losses once we have encouraged davelop-
ment. Reduction of federal expenditures and tax and espenditure limi-
tation systems and policies of the various states offer an opportunity
to reazsess ouy priorities for development in hazardous areas. It is

important and appropriate that we do zo.
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JOASTAL HAZARDS MAPPING ON BARRIEH ISLANDS
Stephan P. Leatherman
Department. of Secyr

a
Univarsity of Maryland

Introduction

Barrier izlands ars dyvnamic landforms, subject to storm surge flooding

and sand Lransport processas.  These coasd are particularly

3 seaward of the

wvulnevable areas for human habitation sincs

entirely of loose sediment.

mainland and ars o

The outlving position of barrier islands along the U.S. East and

Gulf Coasts randers them subject to flooding by seaside overbopping as

well asz bavside storm surges. Huryicanes create bhe greatest flooding
hazard due to their lardge storm surges {(somatimes approaching 20-25 feet
as oocurred ddring Hurricane Camiile in 1968}, but intense winter north-
easters have also basn known to gesnerate considerable surges {(e.y., &sh

Wednesday Storm of March 5-9, 13862).

23 & stoxm approaches the coast, styong onshore winds p
water onio the shoyves. Large breaking waves superimposed on the stoom
surge can gulckly erode beaches, hreach dune lines, and destroy buildings
and human infrastructure on the barrier island. oOccasionally, a major

of 8 new inlet, where the overtopping

surges are confined and the d 1s low and narrow. Howevey, most inlet

arve actually outlets sccording to their gesesis.

When the low {coastal stomm) moves onshore or alongshor

the winds revsrse i 3.6 blowing strongly offshore,

the lavrge guantities of trappad bay wi
ovarwash, and flood flow through existing inlets) are pushed against ths

3

harrier bayside. These walls of water can quickly envelope ths unsuspecti
victims who were iulled inte complacency by the belief that storm passage
equated abatement of the hazard. In fact, many of tlr early losses of 1if

on the Outar Banks of Norxth Carclinag were due to this bay ebb storm surge

{Loatherman, 1883%a).

@

The @bk storm surge ils particularly eifesctive in creating new inlet:
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due Lo the hydrawlic conditions. The superelevated water stockpiled in

3
o
N

the shalliow bays and lagoons behind the island can

the harrvicane~force wind onto the harrier bavside. he s

offzhore winds are driving the ccean waters onto the shelf, creating a

large head Aiffersnce betwsen the ocean and bay waters. The hydraulic
gradient is increased where the izland is narrow since the gradient iz

agqual to the head {(watesr level differesnce) divided by the distancs bebwes

®

the ocean and bay.

The bullt environment can have significant effacts on stowm surge

ow. Thase conS'"*ctlo s due ko buildings

agress by concentrating the £
esult in a venturl effect, wherein the watey velocity and hence the
scouring potential are greatly increased. Other human wmodifications of
the barrier, especially the construction of finger canals, greatly increa
the likehood of inlet formstion at these localit

The second factor that makes barrier islands such veolnsrable places

to live involves iy geomorphic structure. In essences, barrvier islands
are accretionary landfcorms that have formed in the last 5-10,000 vears

during rising sea levels {since the last glacial retreat), Unfortunatély
for human occupation, thess barriers have continved to evolve through time
resuliing in landward migration in reszsponse to sea leval rise {(Figurs 2).
This transgression of the sea iz manifeszted as beach erosicon when measurs:
against proparty boundaries and bullding locations.

Since hbarrier islands are composed entirvely of
gravels, and clays this coastal landform is subject to ercsion down throus

tire core. This fact is haxd for most people to envizion since

the populace at layge often eguates terrva firma to "hard® ground. ¥While

bedrock may be close to the surface on mainland areas, consclidated

iments of this nature often lie thouszands of faet below the present

harrier, far too deep to be of any importance in baryier

Barrier i

iswed thrae-dimensior are essentially mand
viaswed thy limensionally ax sgentiall 4

maysh and lagoonal deposits on thelr bayward flank. The sandy barxi

a

cores are often only tens of fest deep and rest on lagoonal clays or pre-
existing Pleistocene tapography. These now-buried surfaces of

large [luvial channels as determdnaed from core and auwger data (Eraft et

al, 1983). For instance the thrse-dimsns lonal stratigraphy of Ocean City

2 Loaagdy OL Lreeadiy s



Finger canals orlented from the bay toward Lhe socean serve am
corridor5 for e>birK1QtOIﬂl“¢Oﬁu water and grestly increase
the likelihood of inlet breaching during thase conditions.

Maryland, shows an undulating subsurface alomg the length of this

barrier. The dephth to this compact

under the sandy barrier core

varies from ten to more than forty feet: those areas that ave underlain

by considerable thicknesses of juszt loose sand are the most suzsceptible

«t formation when compared to adjacent sites with nearer surface

contact of the more sarpsion-~resistant olays.

Shorelipe and Offshore Analysis

tion to consideration of the geomorphd

In addi

framaeverk, coastal
hazards mapping mast involve an assesement of historical changes Such
maps, charts, and reoords shouvld first be assembled in order ito cbhbtain

a general picture of barrier evolution, Whereas these early coastal maps

allow for a gqualitative evaluation of

sarrier changes, particularly
historical inlet wccurrence and migration, the first charts from which
guantitative measurements can be obtained were produced by the U. Coast

o

and Geosdetic Survey {(now the

nal Geean Survay) in the mid-1800sx.

Grean and bay shoreld

nes are

icted on these o

warts, whersas dune:

bH

marshes and washovers are in many cases more roughly sketohed oy entirely
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onitted.
H'jj »

Historical shoreline changes bazed on comparisons of the NOS

sheets can be updated or cumplesmsnted with vertical aerial photographs

{acquired since 1938 for mosi ceastal arvsas). Howeveyr, alr photos are

not maps, even though they are oiten regaxded as such by the untrainsd
photogrammetrist. Shoreline movement maprs based on vncorrected imagery
can result in potential exrors exceeding the actual amount of chaoge
{Leatherman, 1983b). infortunately, some coastal geomorphologists ignore
these severe limitations to aly photo~derived shoreline changs data.
Corrections by sophisticated equipment {(stereoplotters! or mathematical
corractions (metric mapping} should be applied in all cases.

Plannerzs and administrators tend to believe a well~drawn map~-ithe

feeling being that the linss depicting historical shorelines on the map
are ezact without guastion. These data users are coften totally unaware

of the fact that the error bar for any one measursment may exceed the
mapped shoreline movement {Figure 2). In short, it should be remembered
that "all maps are not created equal®, and the best policy is to vely

upon only accurate mapping technigues whers guantitative shoreline changes

are veguived.

Eror Bar Diagram

B AR e e

oo 4278 Error Bac

e cnm e ne e, 1838 whareting i
1038 Eerox B

OCEAN

FIGURE 3

The error bar diagram illustrates the mapped position of the shorelins
{solid lines) baxed on uncoxrvected vertical aerial photogxaphs. Ths
potential range of error is indicated for esach photographic set. In thisg
case, it ix possible that the shoreline was achually stable (overlap arxea
of two exvor bar limits), but the air photo derived map erronecuszly showed
net recessicon.
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While waps of historical shore position are recognized by coasts
profeszionals as prerequisite for planning and coastal hazards analvsisz,
cffshore changes have recelivaed scant attention. Shore position iz a
refisction of adjustments alony the entire active, sand~zharing profile

so that zubserial changss may amount to only 10-20% of the total adjust-

ments. The shoreline may remain in relativaly the same position for an
extendad period of time {dmcades), particularly wheayre "stabilized" by

coastal engineering structures, such as groins and jetties.

Moody (19%64) showed through historical offshore bathymelric compari-

isons of the Delaware coast that the shoreface steepened during a 33-yvear

time interval. This hings point of the “stable” shoreline was displaced
Jandward in a guantum fashion during a major stomm. Conecurrently, the

City,

offshore gradient was suddenly reduced. The offshore zone of Ouaan

Maryland is apparently steepening at present {Trident Engineering, 1979},

and futurs storms can be expected to trigger the rapid and permanent loss

of beach sand.

Wave and Surge Analvsis

Variations in shoraline change along the coast are also related to
differential wave energy. Offshore shoals and large dredus holes, wheve

present, can cause the waves to refract, concentrating wave energy in

particular zonss along the shore (Goldswmith et al, 1975). It is necessary

o undertake a wave refraction analysis for all wave and tide conditions
important to the study avea in order to evaluate the differential wave
eneygy argl hence valnerakility along the shorelina.

h)

Similarly, a storm surge analysis should be performed in order to

define flood levels. Ths entirvety of most barrisr islands falls within

,—.)
et
%)
&
b
=+

the 100-veay stomm surge leve

o -

than others, depending largely upon site elevation and water flow {velocit

characteristics. For major urbanized ooastal areas, the U,3. Army orps

of Engincers has compiled the peak heighits of historical storm events.

>

7

clearly scme areas are more vulnerable

These data ars used to construct a flood freguency ourve: this relationshi

can e utilized to define recurrance intervals for particular sisze storms

{e.g. 10, 50, or 100~year events). The still water lavel akt any particula

losation on the barrier can bs determined by subtracting the land elevatic
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from the storm surge.
The FEMA flood insurance rate maps (FIRM) indicate the risk to flongd

damage by varicus vilnerability zones {e.g., V, A, B}. Buildings in the

are in the most hazardous locations sinoe these areas ares subiect
to wave attack and high walter velocities in addition to still-water
fiooding. Unfortunately, the FEMA maps do not taske into asoount bay
storm surges, which result when the winds turn offshore and the ebb surge

flows across the bavrier from the hayside. 2z previously discussed, much

4

damage wcan result, and this iz the time when most inlets are cut.

More vrecently, the National Weabhar Service has developad anumexical

model of storm surgs prediction, applicabls for use along bavrier islands
and adjacent bays (Jelesnianski and Chen, 18983). The SLOSH (sea, lake,

and overland suvrges from hurricanes) computaer program has aslresdy

uzad to model Galveston Bay, Tezas and 2 nunber of other ooastal cmbav-
ments along the Gulf Coast, Eventually all major coastal aress wiil be
modeled with this sophisticated technigue. The advantages of the JLOSH

data are that they represent the most acourate prediotions of storm surge

>

values, are plotted on a grid basis for accurate detexminations of local
variations, and are computed for various sigze storms {(hurricane categorie
I throuwgh ¥}. This typs of information is crucizl in designing coasztal
gvacuation routez {(Ruch, 19281} and should sventually be used to refine
insurance acturial rates and building control lines,

Frevicus efforts abt mapping ceastal hazarvds ware predicated on a

stable water level. & preponderance of climatoliogical data and results

from glokal oiimatic models {(Hoffman at al, 1983} stongly suggsst thalb
this will not be ths case in the future. Indeed, tide gauge data along
the 1.8. Fazt and Gulf Coasts indicate thait sea level has besn rising
during at least the past century. With the doubling of carbon dioxide

in the atmosphere during the next century, the earth's surfacs wiil warm

=

-

by several Jegyeasz due o the greenhouse =

[

ect, Conseguently, ssa leve

will rise bhetween two arnd ten feel hy 2100 bazed on projections by the
U.3, Environmental Protechion Agancy {(Figure 4). Such large inocreasss in

the water level portend major geomorphic altsrations Lo barrier landformms.

& pilot study of the Galveston Island and Bay in Texas was recently

completed by Leatherman {1983¢), This analysis showed that shorelins

recaession would proceed at rataes excesding seven times the currant amount
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for the high scenario condition. This translated to shoreline recession
of meveral thousand feet by the year 2075 for some low-lving ccasztal arsa:s
unprotected by coastal engilnesring structures. Even vhere such devices
arez installed, accelerated erosion is still projected to occur, albsait

at a zumewhat reduced rabte. In some cases, prots gtructures would

undoubtedly ke undermined and experience catastrophic failure during

storm conditiong without future large-scale engineering proijscts and

s

major expenditures of funds (Figure 5}).
3 rise in the watexr level would also subiject more inland areas to
flooding than had haan the case in the past. Alse, arsas that ars

currantly flooded by low freqoency events {(100~-year fleod) may be subjisct

-

; 2

catastrovhic damage during even the l0-yvear flocd with rapid sea

I
S
123
=
iy

Lavel rise. Thavef

the hazards to storm surge flooding can be

anticipated to incrzase dramatically in the future,; with barrier land-

forms taking the brunt of the punishment.

Conelusions and RFecomme

Thisz paper haz attempted to define ths type of geclogle and geomorph

ilata prereguisits for coastal hazards mapping on developed or planned-to-

~

develop barrier islands. A complets complement of data for such an

£,

assesgsment is rarely available for any coastal area. The problem st

from the paucity of certain types of information {especially bathymetric
gurvevs) to the actual loss of valuable data sets. For instance, the
U.%. hrmy Corps of Engineers has a polioy of discarding old informaiion

{apparently dncluding historical shoreline maps and surveys) after a

&

°

period of time, These hard data, which are often one-of-a~kind, can

3}

never be replaced by hindcasted or simulated values.

Each coastal communiby should undertake an archival service for all

pertinent scientifis Also, the availability of a descriptive lisiti:
of thase dats would facllitate information usags by all interesied
parties and insure the inclusicon of such data in coastal hazards mapping.
Thiz task shouldbe as importart tocoastal communities as thair tax and
zoning maps. Aftar all, the long-term human habitation of barvier island:

and associated costs dzpends upon the geomorphic alterations

dynamic landforms. It certainly makes zense o have all the
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information and an accurats anslyaiz of those data in oyder to more aphtly

plan for future changes,
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BARRIER ISLAND LEGISLATION IN RHODE ISLAND:

THE COAZTEL RESCURCES MANAGEMENT PROGRAM

Virginia Lee and Stephen Clsen

Fhode Island is partioal

ptible to coastal flooding and
damage from hurricanass. Unlike many Atlantic coastal states, its ocsan
shoreline runs st-west and lies exposed to the full foree of a tropical

storm approaching from the scuth. It is directly in the path of most

maijor hurricanes that reach New England bhefo the storm tracks veexr
east over the North Atlantic, and it is uwaprotectesd by large izlands
such as Long Island, Fisher'’s Island or Martha's Vinevard that lie off
othey stratches of wainland to the north and south.

The shore's glacial sediments are highly susceptihle to erosion,
and tha New Eangland hurricane season coincides with the abnormally high
tides of the atumnal eguinox. Because of this, majoy storm surges can
1ift the zone of wave attack 10 to 15 feei and zubisct bluffs, headlands
and done fields to the dirzet attack of storm waves (Boothroyd et al.,
1981). In the hurricane of 1938 the southern shors of rRhode Izland ex-
perienced winds and waves of the graatest speed and height recordsd
anywhere in Hew BEngland {(Brown, 187€)}). The high c¢liff at Watch Hill

receded soms 35 feel, and the largs dunes at Weekapauy receded 50 feet,

all within faw hours (Brown, 1976; Providence Journal, 1238 and 1354).

a
¥hode Island's dunes have not recoverasd from the ercsion of the major
hurricanes in 1938 and 1954, and its barrier bsaches have an exceptionally

the

3

9]

FoN

narrow and low profile,

ing them less efifective in pyotect

oaztal shoreline frowm severs wave damage and erosion (Boothroyd et al.,

{2

381} .

P

Throughout Bhode Island's recorded history, hurricans~driven storm

ges and tidal flooding have caused encormous destruction, killed huad~

ur
-ads of people and cost wmillions of dellars in property damage along the

coastline. According to accounts compiled by thae Army Corps of Englnesrs,
71 morricanes have struck Fhode Island's shore singe 16235 with an

averayse Ifrequency of one every seven yvears (1360), There is, however,
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no ragularity to thelr ocourrence: no major hurricanes have swept across

[
2.

+the state in the last 30 yvears,; whereas four ocourred bebween 1944 and

It is @ifficult to plan for an event that oscours so aporadically
vet with unbelievable force and devastation. After ths 1938 hurricane,

many of the woastal areas were rebullt, buib another major hurricane in

1954 again swept the baryisrs clean, took the lives of 18 people, evoded

the bheadlands, and causzed $§20 wmillion of propesrty damage {(Frovidence

1954} . Today several of the barviers and much of thse low-lying

ccastal areaw are again developed. There has been it~war burst of

suburban and commercial davelopment which has zpread oui from the Pro-
vidence mstropolitan center at the head of Narragansett Eay. although
they are aware of the occurrence of hurricanes and the destructicn thay

r
ave caused in the past, many residents are new to the coast and have

ryp

never experienced the force of a major hurrisans (Gordoen, 1880}. They

congider themselves safely removed from the destructive power of an ocean

that iz a mile away across a placid salt pond and harrier beach.

In reszponse to the devastation of the 1954 of

Rhode Island’s coastal communities were among the firat to jeoin the

Mational Flood Insurance Program (Miller, 1975). One town included a

it

high flood danger zone in its zoning ordinance Lo Hibit furthsr de-

o~

velopment on the barriers. It is now befores the Island Suprems
Court aftey having been judged unoonstitutional by the State Superior
Court. At present all the coastal towns participate in the National
Flood Insurance Progvam and hava adobted buiiding codez and local oxdi-

nanees to minimize future damage. Az in many stata the Nationzal Flood

[l
2
=
n
o
=
I
o

Insurance Program haz tended to sncougrage development in haza
of the coastal zone. Land values in high bazard areas along dhade Islarsd’
baryiers have not declined, but continue to appreciatsz. Houses on 50 »

100-foot lots on the barrier which weve undermined by storm waves in the

¢
ot
ot

izzard of 1978 depreciated immediately after the storm bhul then sold
for as mich as $135,000 five yesars later. The federal program has made
it easier to build houses in bazardous areas where the local banks were
refusing to grant mortgages after the hurricanes of 1938 and 1954 (Miller,
1874) . The "flood progE® regulations improved the construction standards

3

and increased the investment in structures build

recently in the
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flood zone throughout the state.
In wrder to develeop a state program Lo protest the harrisrs, the

¥hode Island Coastal Resocurces Managemenit Councll commizszioned ths (oasta

Rezources Center to do a study of thae problem and recommend policies for

ie

state regqulations where none previouslj existed (Olsen and Grant, 1973).
In 1975 Rhode Island's Coastal Resources Management Council adopted the
findings and regulations from the study, ensbhling the astate to deal real~

iztically with as many of the ceoastal hasard issuss as a regulstory
program can address. In spite of an unsupportive legal climate the regu-~
lations were successfully designed to prevent further destruction and
grosion due to uncontrolled use and building on the barrisr beaches.
Several important restraints were articulated inciuding a prohibition of

further bullding on duanes, a regquirvement that new structures be slevated

h

an additional siz feet in velocity zones to allow for waves on top o
fiood waters, and prohibition of additional structural shoreline protecti

on the barviers even though there were many proposals to ws

riprap and
groins to combat erosion.

The program identified those beaches that wsre undeveloped and
placed them in a special protsctive cateygsry with strict regulations
prohibiting further development of any kind. Puture construchkion could
orldly coecuy on barrier heaches designated as developsd and then only in
accordance with the construction regulations. As a conzsyuence of these
measures, only 35% of RFhode Island's 27.3 miles of ocean~front barrier
beachas are developable., With an eye toward the futurs, the state prograc
prohibits reconstyuction on dunes of any structures damaged 0% or more
by storm~induced flooding or wave oy wind damage, ragardless of the in-~
surance coverage carried {State of Rhode Island, 1877).

During the past vear, the state program has bhaen revised to
reflect tan vears of axperience in regulating activitiesz in Fhode

Island's tidal waters and al:

i the shore. The program has bheen reorgan-
ized and condensed to streamline the permitting procesz and o make the
managemeni policies of the Coastal Resources Managsment Council mors
effective. In thess new regulations, gpecific erosion rates, measured

>

every several hundred fast along the barrier besches, have bsen includsd

and areas with ascelerated erosion rates have been mapped {(Regan, 1874).

A minimuom construchtion setbhack of 30 feei fyom the shoreline has besn
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of hazard-prone ccastal aress-~are needed to make the regulatory program

2

successful., Federally subsidized land acguizition programs specifically

targeted to redooing flocd hazards would be welcomed wholehearie

Such federal efforxits bhat assist the state and loosal governments
ing and purchasing dasmaged property would be very effactive in Rhcode
Tsland. The recent Departmeni of Interior designaticon of barriers which
1

11 no longer ba eligible for federal subsidies is a step in ths vight
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USE OF THE COASTAL BARRIER RESCURCES ACD

TG PREVERT COASTAL PLOOD DISASTERS

Sharon Newsome

The National Wildlife Fedsration

Conservationists wers excited snd relieved when the Coastal Baryier
Resources Act {CBEA) was passed by Congress last fall., We ware relieved
because barrier islands lexislation had been under consideration for
four years, ox twoe Congresses, and was not sxpected to pass in a Jongress
that was ry conservati and not particularliy sympathetic to eosviyon=-
mental legislation. We were sited because ths UBRA establighed the

i

first faderal land proteciion svstenm

<

4

aince the Wild and Saoenic Rivers

@

Act in 1968, Part of our exoitement stemmed frowm the new approach to

epvironmental problems taken by the CBRA. ERather than rezorting to the

o

gxpensive option of buying land with importan atural rescurce values,

Congress simply out off the flow of federal deollars to the Ceoastal Barrier

Y

Resource System-~the sitorm~prone barrvier islands and beaches of the
Atlantic and Gulf Coasnt.
While the CBRA is an innovative public policy resulting from a

recognition of the hazards of barrier island development, it is not the

> 1 s

sasters. It iz a begimning.

answer to praventing barvier isliand flood &

For the first time, the federal government has focused attention on
specific areas of the coast that play a unigue role in hazard mitigation.
The Act identified barrier island and beaches as natural storm buffers
whose ghifting sands deplete the energy of ocean waves bub make a poor
foundation for constructlon projscts. The Act went on t state that s
program of coovdinated action by federal, state, and local governments:
was critioal to the wore appropriate uge and conservation of barrvier

1ly zalve

islands and keaches. Thus, it has been le;t up o others to rea

ent on ceastal barviers. For their
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part, conservationists concerned about barrier izland development are be
ing urged to turn their attention to local zoning boards, planning depart~
ments, city councils, banks, chambers of commerce, and state coastal zona

managemeni ayencies.



Harrier Islands

This confere: has addres: itative and solutions undso~

taken by tha various statss in preventing coastal flood disasters. Usin

the impetus of the (BRA, municipalities are also taking steps Lo yecogniz

>

the unispue {UQ1111L~ of coastal barriers and to change theiy policies.

Milford Point, Connesticut, is a part of the CBR System. Although

it 15 renowned for its bird populations, it has beeo under development

T %

pressure since 1979, This month, the Connecticut Fund for the Environ-

e

ment argued against a zoning variance reguest before the Toning Board of

Appeal . saying that the davelopment would contraveneg the purpozss of the

>

CBRA and the variance application would violate the state's Coastal Zons
Management Act. They are hopeful of a favorable decisicn next month,

On Shelter Island, New York, the zoning board hazs adopted restrictior

on development of "undeveloped aztal barrvier di

n

tricts, The restrice

0]

tions prohibit changes in use of sityuctures without approval of the Board

of A3 als., In roving any changes, the Board must consider whethey

ot

he structure should be coversd by flood insurance, whethery the struchkure
1e appropriate and suitable to an area designatsd as an undeveloped

cmastal barrier, and vwhether it meets ztate and federal guldelins and

For designated lands Conservationists are working to ses

similar zonding restrictions are adoptad by other municipalities centaining
units of the CBR System.
All of these legislative, planning, and cgitizen efforts are even

more critical when the likely course of future ceastal fleoding i=

considered. EPFA has undertaken a major situdy of sea level rise, Sig-

nificantly, the study is not abouh whather sea level will rise but rather
how muich and how fast. EPA's zcenarios project a rise from 12 inchasz to
A

My thae vear 2100, The government has ondertaken this effort

to help communities and individuals raspond to the effects of ses

dvaft report suggests that “communities can construct

§u

level xise. The

barriers and dgzus zZoning veguiations; companies and individuals can

build on higher ground; and envivonmental agenciss can take maasures Lo

vaserve dry lands for eventual use as biclsgically praductive wetiands.

:

It is an ominous but fair warning th

more and better efforts willi have

to ke nmade to direct development away from low-iving, coastal arzas.
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THE JUNE 1982 FLOOD IN CONRECTIOCUT

POST UISASTER RESPONSE

Marianne Latimer

Cormecticut Department of Environmsntal Protection

Prolonged, excesszive, and, in some cazes, rsoeord rainfall from

Friday night, Juns 4, 1382 to Sunday morning, June 6, resultad in flooding

which exoesded the devastation caused by the 1955 hurricanss in southern

ge occurred mainly along zmall streams where

Connecticut. The major dam:
48~hour rainfall excseded 15 inches at a few lorwations. During the wesk
prior to the flood up to six inches of rain fell over the area, rasulting
in saturatesd scil. Tha heaviest rainfall occurred in zouthern Connact

In south central Connecticut, many of the smaller streams had finods of

recoxd ex«
On Friday, June 4, the National Weather Service issued a Flood
Potential Statement and, by Saturday afternson, the State Emergency
Operations Canter was staffed to provide assistance to local officials,
coordinate evacuations, and provide technical assistance ragarding dam

afe

PN

'y. Department of Environmental Protection field personnel were

i

dispatohed to monitor flood control structures and state-ocwned dams.

By Sunday, Federal Emergency Management Agenoy personnel were in the

state and, following a tour of the hardest hit areas with FEMA personnel,
Governoy O'Neill declarzd a statewide emergency.

On June 19, the governor reguested a statewide Presidential disaster
declaration, and on June 14, the President isszsued a major disaster declara
tion. The entire stabe wazs declared eligible for individual asszistance

declared sligible fuor

programs and the four southern counties were alsza
puk:liic assistanos.

The Hazard Mitigation Team {HEMT} wmet on June 17 to discusgs initiation
of mitigation activities and begin preparation of the 15-day report.
The team was briefed by the state and the MNational Weathery Ssrvice on
known areas of flood damage. Following field visits to 30 communities
and dstalled discussions of potential mitigabion measures, seight comm—
manities ware targeted for specific measures. Several general meassures

wers also developed. The general mitigation recommesndabions address dam
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v, fiood forecast and warning systems, replacament of bridges and
cuiverts, and strict enforcement ¢f the flood mansgement standards of the
MNational Flood Insurance Program.

Pricr to tha June flood, all bui ons Connecticut community had been
participating in ithe NFIP. The June flood guickly changed its opinions
akout potential flood hazards and fedaral involvement, especially when
the Swall Business Administration refused to give loans to the non-par-
ticipating commmanity. Connecticut now has 106% participation in the NPIPR,
Out of a total of 182 communities, 141 are in the regular phase and 41 in
the emergency vphase., FEMA and state parsonnel under the Btate Azsistance
Program are conbinuing to provids general and technical assistance Lo
compunity permit officials, as well asz conducting Community Assistance
and Program Bvaluation (CAPE} meetings in those areas hardest hit by

flond damage.

ek
0
7

The replacement of lo

2

al bridges and culverts presented many prob.
for state and local officials. For those destroyed stream crossings
locatad on the state highway system, the replazcement was fundad by the
Federal Highway Administration with a 100-vear hydraulic desisgn standard.
Tha controversy aross over ths replacemsnt of local stream crossings.
Ztate, and many local officials falt that where the opporhunity to upgrade
a previously hydraulically inadeguate structure arose, it should be done.

However , FEMA’s pub:lic assistance program mandates in-kind replacement

unless local standards mandate otherwise. 1t was soon discovered that,

although Connectiout has styist standardszs for state bridgeszs and culverts,

locals &id not have spucific regulations or standards which mandated

wegrading . Several appeals are still underway.

dgation Team supported the development of a ztatewide

o &

,..r0

The Hazard Mi
antomated early flocd warning svstem, which was under oonsideration by
the State Department of Environmental Proiectlon following the fiood. An
automated flood warning system will be initated by the DEFP as a pdlol pro-
yram in five communities. In additio as a mattsy of policy, the Com-
mizgioner of DEP now regulires an avtomatsd warning systsm o be inztalled
as an integral component of any flood control project.

Dams and dam safety received tremendcous coriticism as the breaching
and/or partial failure of 30 dams significantly contributed to the flood

damage in many aveaz. During the special session of the legislature, whis
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waz called following the flood, the DEP waz instructed to undertake a
comprahensive study of its policy, procedures, rescurecss and planning
for the safety of public and private dams. The yeport reviewed the
adeguacy of existing authorities, procedurss, staffing and funding.
rRecommendations were mads for improving dam safety regulations and al-
ternative umechanisms for funding the repair or removal of public and
private dams. Based on thiz report, the DEP has submibted a legislative
package which should greatly lmprove Connechicut's ability to adeguately
overses the mafety of the 3,200 dams in the state.

The damages in the areas targeted for specific mitigation agtions
were similar in that the struchtures affzcted were in place pricr to the
initiation of the WFIP and flood plain management ztandards at the local
level, Exceph within ths town of Essex, few structures were totally or
even substantially damaged.

1y

In the intens: developed coastal town of Miiford, the two rivers

E

which flow through the community had not caused any problems.in the recen
pazt., During the June sevent, these rivers inundated commercial, induwstril
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 relooated to other town buildings with the
basement now vacatsd., Additiopally, both the Army Corps of Engineers and

«

cil Conservation Sexvice ave investigating sclutions to reduce the futux:

0N

floed damage potential from both rivers.

A trailer park located in the flood plain and floodway of the Quinni
River in Wallingford has besen a problem area for state officials for over
25 years due to repetitive flood damage. HNow, with local support, the
Corps is investigating a nonstrustural ralocation proiject for ths park.

& past study indlcated thal a structural sclution was noit feasible.

The occcupants of the Yantic River flood plain in Franklin and Norwict
have also been subject to repetitive flood danmage due to past unwise flooc
plain management. In 1974, the 505 and state DEP daveloped a work plan
for watershed protection, flood protection, and recreational development.
The plan called for the installation of land treatment measures, the
construction of two floodwater retarding structures, one multi-purpose
strueture for flood pravention and recreation, and 7,000 feet of channel

improvement. In 1977, the upper watershed communiitles withdrew their
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support for the copnstruction of flood-ratarding stroctures in thelyw

communities,  Following the June event, SC8 has

styuctural /nonstruactural soluticn for the City of Horwich which is
vresently under review by both state and local interests,

The town of Essex was not only located in the ares which received
the greatest rainfall but also on a small tributary to the Falls River,
where an eaythen dam failed, causing or at least contributing to the
failure of five additional dams downstrearn, The excassive yainfall, coup
with the dam failures, resulied in severe destrustion Lo the development

i

adjazent te the Falls River. Severxal homes were destroved,; others dis~

1

slaced from thely foundaibions, many busninesses suffered substantial damag:

73

and several road croszings were washed out., It was fortunate that no
lives ware lost in this avea, as the potential certainly existed. Ths
owner of the dam had a person monlbtoring the structure during the nigl

7

who notified the fire department when the dam appeared to he unstable,

"he guiok response by the department in evacuating the downstream

area saved many lives. The 8¢S, under their Emsrqency Watershed Protectic

rogram, vemoved the debris m the clogged river and stabilized the

river and banks. Also, FEMA has initiated a new flood insurance study.
The rebwilding, whare it iz taking place, is being done in strict con-
formance with all flood management standards. The SU8, Corpz and the state
are continuing to work with local officlals and residents to implement
mitigation measures.

In closing, the state is plsaased with the poztflood progress.
Bssentially every recommendation set forith by the hazard wmitigation team

3

being acted upon, as well as wany other areas not identified by the

{n

i

f

'J

The Corps and SCS have provided a tremendous amount of assistance

Ish)

in addressing our flood hazard. Im

Lately following the event, the

governoy reguested the Corps to inspect and report upon the condition of

70 dams which had prev:

been ldentified by the Maticnal Dam Inspasciil

’ .

Program as having majer deficlenciles. The Corps has alsc initiatied 12

fast

investigations of flood~-prone arsas under thelr =zection 208 progyram. The
SC3, immediately following the event, initiated 13 amergency styream rastor
ation proiects and followed up with 25 noo-emsrgency projects. The 5CS8
iz investigating 12 watershads undex an ongoing river bazin stody and is

anticipating the initiation of several mors before the end of the fiscal
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vear. Meetings ars beld regularly to ansure coovdination and cooperation
The state hasz initiated repairs to 25 state-owned dams and, in cooperatio:
with local governments, is undertaking or investigating 20 state/local
Floogd control projects. Connacticut'’s state and local governments are

making significant commitments to reduce future flood hazerd potential.






POST FLOOD RESPOWSE: A CHANCE
FOR LONG-TERM IMPROVEMENTS IW

FLOOD PROGRAMS

Allan ®Williams

mecticut Department of Environmental Protection

The emergency operations were asuperb, if not hercic during ths June

flood. Unfortunately, many still see flood management only azs a responsme

to filood. Cur programs ave failures if we yvield to the practice of béing

2

Yrowbhoat managers.” The most difficuit task iz preventing Jisasters from

happening, or at least reducing losses. Tronically, it is the flood evant
itgelf that provides the opportunity to correct many long-term floodplain
managemeni problens.

After the June flood, we were given the opportuunity to conduct a
complete raview of our flood programs. That opportunity was the Section
406 reguivement of P.L., 23~28E, Section 406 regquires us to describe
methods to reduce flood hazards. We set about delineabing flood damage
potential and examining flood bazard mitigation programs. We debermined
that theve wars many local roads constructed to inadequate standards:

there were about 40,000 buildingg in flood zones; there were 74 communitic

there were

with over one milliion dollars of flood insurance polis

o

pelicies statewide closs to $700 milidion; there were 50 state-owned dams

To address thase problems, we developed over 100 specific areas of

improvement; a few of those recommendationg are listed below.

. Draft legislation to reguire a standard for municipal road,
culvert and bridge constroction and reconstyuctiocn,

Wilil vou «2perience a major flcod aveni and discover that theve ix
no incentive for municipalitlies to reconstruct road, culvert, and bridge

e Tunds for upgrading

openings to the 1% standard? FEMA will not provi
stroctures without a policy {or procedure) reguiring such upgrading prior
to a flood.

re a statute that declares state policy on flood managemant
sets standards for development by state agsncies,

Perhaps you will find as we did that state agencies were not obheving

Fandards

executive policies and procedures, and that more specific stats
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were neaded; thare was a need for the state to finally adopt the standard

rmwater management standard

which it promotes for municipaliti

2
was neaded; and most of all, a statsd policy on fleood managament was

[

needed,

. Improve the dam safeby program,

With the failure of 30 dams, i1t becams evident that the weakesst link
in our flood managewent program was oay lack of attention to the dam
safety program,. Not only ware we slow in  inspecting and enforcing dam

fety orders, we had neglecited maintenance on many state-owned dams,

QLN ,

Sweeping changes are needed; including regular inspections of all 23200+

«
/1
Jore

dams; $30 wmillion to repaly state-cwned facilities; $64 million for privad

damz; and a major reorganization of personnel and an increasze in sta

[
4

Up until now, the antire dam action, licensing, and repaly program

>

Lelature has in fact

consisted of only 2 full~time persons. The shate

sonnel and $1,000,000 for repairs.

(0,000 for new par

“:/lO“al cost~sharing formula for

kaed up the entire lovsl share of the diaster azsistance

in the June floocd., Some feel this iz a bad precedent because it continue:

'!"
2o

the theory thal hkiyg government will bail out the municipalitites no mabte:

how pocr their flood in protection programs ars. Few other states have

done what we did. In a poztflood situwation, make surs the governor knows
the goore immedliately, befove he or she prowises more than should be
delivared.

Paevise emergency operations plans for all stats agencies involved
in yesponding to floods.

We found that nearly every state agency involved last June nweded

changes to allow more effective disaster response.

. Conduct a workshop for commercial and industrial property owners
on [lood preparedoess.

There arse significant numbers of businesses that would profit from

betiter flood preparedness and floodproofing. Bouved by Marviand's earlien

zistance of the

efforts, we will bhe conducting such a workshop with the as
Corps of Engineers,

. VWork with local of als tﬁ help towns educate thelr citizens
on the importance

Praeliminary studies than half of those eligible

X
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for flood insurance have punch

. Conduct a workshop or workshops on updating municipal emergency
operations plans to include a flood lrmﬁnt.

in a review of emergsncy opsrations plans for coastal communities,
we found that all municipalities nesded o davelop or lmprove bhedr

ities.

fou2

warning, preparedness, and flood response directives and capabi

ga

. Expedite fegasiblity studiss for about 24 municipalities with
ignificant flood problems.

The state has regquested the Corps of Engineers and the Soil Conser-

vation Service to study or restudy many filood problems to determine

&

feasibility for flood proiects. If the state had been movre diligent duri:
t

have i

the past two decades, thes

[t

mrojec R

. Streamline FEMA procedurs funds

in order to expedite Aibaster pavment

There wars many complaints about the timeliness of

iot van be done about thiz problem, bubt we owe it to our oitizens

4
Q
o

T
-
NS

attempt to alleviate it.

. Consider purchasing filood plains as a priority for purchase of
recreational land.

. {onsider purchase of flood plain farmland in purchase of
development rights.

There ara several programs now purchasing land or land rights, It
iz ow hope that, where possible, these programs will obtain flood plain

properties az pavt of theiyr efforis.

., Implement a
warrning system.

ot program for a state-wids automatsd flood

¥
. Investigate dgvelopmpxt of an auvtomatad flood warning svsiewm for
all state-owned dams posing a sigonificant threat to public safety.

If we were able to save 10% of tobal annval rssidential and commerci:

damages, we would zave 34 milliion per year. The cost of buil

i
entire s system would be around 31 million, and would be repaid
d

e first three ito four hours of

-
jo
o
[at
e
3
C
58]
tes
v
—

first major f]

. Inventory progress on these actions ons vear from the date of
the final report, and report to the governor's office.

. Incorpovyate long term issuses from the 406 report into the long-
range walter resocurces planning program.

This provision will help implementation by lebting agenc know

governcr's office is aware and concerned aboul ths isswves. It

iz helpful to refocus attention on long-range problems.

&
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We had 2 maijer f£flecod, but ite impact was miney compared to the

costs of a full-blown coastal storm. We responded to it well, bub wa

filood

Jade
1

also rsalize that flood fighting is not the important issue: it
damage veduction and prevention of loss of lives., To that end, we have
reviewed our flood management programs and have determined that mwany
caorrective actions are neaded. We also recognize the difficulty of

mproving floed programs as distance from a flood svent increases. If

vour state experiences a major flocd, I wrgs vou to use the 406 process

to further the goals of your flcod program. It may be a requirement,

et

bt it alse can work for yvour state. In fact, the kind of work reguivec

by Section 406 should be dons before the flocd cocurs. We are all much

IS

tter off preventing flcod damage before it bapprens.

o
@



MARYLAND'S COASTAL FLOOL HAZARD MITIGATION ACTIVITIES

Barl #. Bradley, Jr.
Local Technical Asxsistance Prograw Managey
Coastal Besources Division, Tidewatsr Administration

Maryland Deparitment of Natural Kesouroses

The State of Maryland, the Town of Ocean City and Worcester County
have taken =zeveral steps to reduce flood hagards along Maryland's Atlanti
coastline., Two-~thirds of Maryland's approximabely thirtv-mile Atlantic
coast 1z permansntly protected in an wndeveloped state, lying either in

Asazateagns Stale Park ox Assateamie Mational Seashors. The town of Ocean

ey

City, on Fenwlck Island, comprises the vemaindsr of Maryland’s Atlantic
Deean shoreling. In 1374, the state established a static building limit
lire seaward of which no construction was allowed, thus preventing
encroachment uparn Ceean City's beaches. Phe town of Ocean Clty was the

first community in the regular phase of the National Plood Insurance

.

Frogram,

However, additional steps need to he taken. Ocean City has ander-
gone mxioy new development sinece the last major ztorm hit the area in
March, 1962, While dask~top ezercises of Qcean City's evacuation plan
have been undertaken periodically, no field testing of the plan has been
Attempted since its adoption several years age. The town has only one
building inspectoy to cover the estensive development that occurs each
vear. Finger canals have been built along the bay side of the igland,

making it more vuilnevable to being breached. The static bullding limit

line does not fully re nize the affects of coastal natural procssses

guch asz erosgion., The btown's axisting building ordinance, adopted several
vears ago, dees nob incorporate all the knowledye gained in recent yoars
regarding hazard-mitigating construction measures in coastal arsss. Like

most ceastal communities, the town of Oceean City does not have a plan to

guide long-term rasonstruction and relocation actionsz following a maioxr
LOrM.

To respond to these concerns, Maryliand has dnitiatsd a contractual
stuwdy to identify measures other than smergency management meamures o

3,

he undertaken immediataiy prior to, during, and immedistely afiter a major
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o town of

storm. Thaze avre actions that can be taken

Decan City and Worcestey County to reduce danger 1o and pyoparty
from & major hurricane or northesster., A maijsr emphasis of stedy iz to
identify =teps that can be taken koth now, before = storm ocours, and
also after the town haa szuffered szignificant damage. The combination of

theze measures should enable the town to gulde recovery actiong so that

future flood hazards can he In soms areas it may be appropriate
te pronibit reconstruction whils in other areas rapalr and reconstroction

activities wan be safely undertaken 1§ certain procedures are folliowed.

In addition, the study will exsmine the fectivenass of sevaral beach
protection plans recently proposed for Ocean Clty and how those plans
cther flood loss raduction measures.

Specific objectives ¢f the study and the general approach to identi-~

>n measures ars desoribed by the followin

o

fyving additional hazard mitigati

1. Identify areas greatest risk, areas likely - heavy
damage, areas of po*enfial breaching and poribions of the islanu that may
be izsolated due to major storm flooding and erosion processes;

0

i

Analyze four storm and baach protec
effactiveness as heach protection and hazard m
costs and h,nﬂf*tm and the implications of the
proposed hazard mitiga ioa MEARUNTES ;

aliternativaes for their

tigation measures, their
(t oither

et

.1
e
W
<
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ey

ria for flood hazard mitigation
be

3. Identify appreaches and orit
that have been uzed or conzidered in other areas that may al
applicable to the Oosan City areas

ons may be appropriate to existing
ansz, programse and cther land use

4, Determine what mod
codes, ordinancas, legislation, p

: Develop performance Crite ria thab can be used by the state
county, and city in guiding relocation/redevelopment decisionzs and actiomn:
najor storm has occurrad.

-

This study is an example of cooperation bstween Maryliand's coastal

zone managenent and flood hazard management programs since it iz funded

.‘N

by FEMA's State Aszistance Program and administered by the state agenoy
rezponsible for the state’s Coastal Zone Management FProgram {the Coastal
Rescourcas hivision, Tidewaber Administration, Maryliand Deparitment of
Natural Resources) with the assistan c¢f the state's floodplain manage-
ment agency {the Water Resources Adminisztration, Maryland Depariment
of Matural Rescurces) and the state's emergancy managyement ageasy {(Mary-

land Dmergency Management and

ense Agency!. Singe it can not
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sover all ocutstanding fiood hazard ielarly those

relating to emerdgency praeparednsss requiring extensi

3, 1h will likely be followed hy a study funded by

/

new technical studie
the state's flood hazard management program, which will cover such issues
in depth, building upon the results of the contractual study now underway
With the reaults of both studies, Oosan Clty, with assistance from the
state, will be able o implement a truly comprehensive flocd hagard
mitigation plan.

>

Based upon experience gained to date in addressing Maryvliand’s coasta

[2=]

hazards issue, tha following observations can be made regarding federa
support of state and local efforts.

. Completion and refinement, whers necesszary, of dstailed flood
insurance studies is needsd.

. Continued federal funding of zone management and state

assiztance progran efforts ial if coastal states and
communities are to addres coastal hazard issues.

. Federal regulationzs should support state and local efforits to
regulate construction in coastal hazard areas in a comprehensive
manner. Whils it is recognized that national standards must
be maintained, flexibility should be allswed in such regulation
to support state and local community efforts to address coastal
hazards issues, shore erosion hazards, and fiooed hazards, in
one comprehensive management program.

. Continued technical assistance is needed from FEMA for specific
measures states and coastal communities zan adopt to address
coastal hazard iszues The standard languagse in NFIP regulations
is perfoxmanc&warlentad and in several instances not zpecific
enough for state and local agencles to implement and senforce.
Also, such sitvations as the potential for damage from overwash
from the bavside of barrier islands during the last phases of
tropical storm needs furthey study if the dangsr to life and
propexrty from such processes iz to be reduced.







DISASTER PREPAREDNESS IN

OCEAN MERYLAND

John N. Peabody
Chief Plannex

Marvliand Emergency Management and Civil Dafense Agency

EoYy, people have bullt thelyr own problems, and Ocean

City iz no exception. Phe oscean and the hay are the c¢ity’s greatest

o
’..)

economic assets and, at the same tiwme, the city’'s greatesht potenti

natural hazard. People have ilovested millions of dJdollars to have an

ocean view, overlooking the fact that the oeean has a good view of thewm.
Unlike many othar coastal communities, Ocsan Cilty has been fortunate.

threats of major
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Over the last twenty vears, there ha
storm damage. This good luck haz a negative side, however: many of the
pecple who have bullt or bought property in the area have littls or no
experience with a life-threatening storm,

In the past concerns about emergensy preparedness were stifled
s ¥ ok t

kg

'+

through fear of posszible advarse economic impact. Recently, however,

tha businsss community and local govermment have become incveasingly

aware that & strong ewergsncy preparedns s & necessity. There

is a nzed to enhance public and private emergency planning. Some work
has already been accomplished. An emergency plan for Ocean City was
developed saveral years ago, and table~top exersis have been held with
local officials. 2 storm avacuation map has been prapared by ithe National
Qeean Survey, working with both the state and local officials. Much
rmore work should bs done because even curscry obszervation shows that

present evacuation routes are vulnerable 1ifelin

0]

SN

lacking on evacuation time

specially those that consider different times of the

Ocean City area,

vear, day, and night, and weather conditionz. Tt iz not known how many

people would leave whan advised to do
of this question is that

a retirement arsa. In many emergency

elderly people have baen reluctant Lo

o+

thelr boatz, homes and

tims property owners would regquire to

1]

eoure
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businesses, or even whether proparty cwners have prepaved o zecurs thelx
property to minlwmize storm Jdamage.
Several actions should be taken.
. Basic evacuation information should be developed as gqudckly
as possible to help lowal officials detsrmine appropriate tima
windows for action. This information should be reviswed and
revized periodically.
. Every resident and properity owner in the Ocean City area
should be made aware of the preparedness measures that they can
take Lo be raady toe respond guickly.
. & ooncerted effort shonld be made to securs the cooperation
the public to evacnate when instructed to do so,

. There should be annual exercizez to test warning and evacuation
plans.

. Warning and evacuation osonsiderations should be incorporated
inte futura developmeni of the arean,. If cuation fime estimates
are too great, one optisa that should be cor iered fcr the
Doean City area would be to lwmposze tamporary restricticns on
new residential development and ihransient accommodations until
increased apanm*v sould be provided to get people out in a
reasonable tim

Many people have a lot at stake in Ccean City, including thsir

e~
et
<
©
0
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is in evervone's interesi to be prepared for a hazard that

sconey or later. A combinad publdic and private effort is

nesded to get ready and stay ready.
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ENCOURAGING HAZARD MITIGATION AT THE LOCAL LEVEL

=t

Larry A. Larson

Wisconsin Department of Natural Resources

Flood hazard mitigation is the act of doing something today that
will reduce the lmpact of tomorrow's flood. Tt can involve an entire
community through massive releocation or a levee, or it may invelvs an
individual property owner through floodproofing or relocation. Histori-

cally, mitigation efforts were largely the responsibility of the individa

filoods cocurved, individuals rebuilt thelr own property and the

FF

community might as t in that effort along with rebuilding roads and
sewers. In ths 19305 the federal govarnmment began to build large structuw
projects; especially dams, to protect communities from flood losses. The
federal govsrnment has spent over $11 bhillion on structural fleood control
works between 1936 and the wmid 12603 (NSF, 1920).
For theses federal projects, albernative golutions were explored by

the federal agency and those selected were usually ones that involvad
the least cost to the federal government. While s flood problem was
uvsually raized by the locals through a letter to their congressmen, tha
projects were largely visualized and solvsd by a federal agency. Fublic
meetings were held to involve local government and the public bub often~
times interest was mild becauza cosis were horne almost antirely by the

federal government. Such solutions offered locals a means of gatiting

the problem solvaed while upsetting few pasople’s lives or pocketbooks.
There was a widespread belief that we could control nature if we could
just build a dax blg enough, channel & stream desp enough, or build a
levee high encugh. Through the 50s and 608 we came to realizs that we

coild not completely Erol nature nory would anyithing bullt by howmans

last forever. Dams failed, levees overtopped and those that did not fail
took on an ever-increasing amount of funds to operate and maintain.

In the 70s, ws started w: look more to nonstructural mitigation
zolutions. Some shining examples exist, including Rapid City, South
Dakota; Big Thompson Canyon, Colorado; Soldiers Grove, Wisconzin: Litiletc
Colorado; and Frasivie du Chien, Wisconmin. The foous for mitisating

filood losses has now returned to local governments and the private citizes
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Federal and state programs must concentrate on encouraging those efforts,

What Boles Have States Been Plaving?

There ham been a wide variation in the efforts states have directed

towards flood hazard wmitigation, Soms stahtes have active woastal zone

programs, however, most of thoze programs acs dirested to improvs and

enhanoe ccoastal values and are more apt to address standards for new

xizting development.

development rather than

t
s
0]

Other states have floodplain wmanagement programs that started before the

National Flcod Inzurance Program and are now working to integrate with

that program. Stiil  other states had no program until the Natd

lood Insurance Program funded some initial efforts. State programs may

..‘

or may not address mitigation . Most of them tend to foous on

regulations rather than mitigation.

)

Coastal states are performing the flood hazard mitigation activities

shown in Table 1.

TABLE 1
State tigation Activities
Land Acguisziticon and Public Investment

Numbeyr of States

acguisition of flood hazard areas for natural
arzas, open-space, parks and other uses. 4

m

Acguizition of existing structures in the Floodwayg
{Not known if this includes coastal V zons

n.

5]

State consitruction of floocd control works

[3¢]

Postdisaster Assistance

radisaster plaming for reconstruction 10
Reconstruction technical aszszistance 11

Reconstruction of pubklic faciliviss assistance 14
rReconstruction of privats facilities amsistance 7

Contingency funds for postdisaster assistance 17

were intsrviewed. It can be seen that

ive in post i¢%aJ\ur

for ;]d nniny, techoical assistar

aequis

ition or pubiis investment {from Burby et al,
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What Measures Have Been Partdeoularly Innovative and Cost-effective?

A numbsr of thasze programs have heen particularly efifective. Wiscons

~

witigation activities ocour through the floodplain managemant program

.

{mostly technical, monstary and planning aszsistance to locals) and a coast

program {again, technical assistance to locals for regulation and plannim
In Wisconsin, two well-known examples of flood hazard mitigation haw

oscurred at the leocal level., Prailris du Chien is one of the few Corps

of Enginesrs nonstructural asgqudsition relocation projects in the nation.

The Corps worksd with the local community Lo relcocate over 150 homes from

a floodway island in the Mizsissippl River. The project cost about $4

million with HUD Commundty Development Block Srants {CDRG) providing

most of the lozal share. This project relocated primarily residential

an well ra

struchures. ITmplementation has b ved locally, perhaps
hecause the Corps contracted with the clty te deal with landowners on
acquisition and relocation. The floodway will be clearsd and a reuse
plan has been developad by the city, focusing on open-space use,

The Village of Scldiers Grove relooated its entire business district

2

out of the floodway and floodproofed residential structurss in the flood
fringe. The village decided against a Corps of Engineers levee and
developed itz own reloecation plan. It was searching unsuccessic
cost~sharing for the plan whern it was hit by a madjor flood in 1878,
Bince many struchures were substantially damaged and could not bhe rebuili
under the floodplain zoning ordinance, alternabtive actions for relocation

were necessary. Ths village packaged various

for about 50% of the project cosbt. The okher 50% was paid by propsrty
owners or the community throuwgh such techniques as tax incremental financ
The floodway will be complietely clearsd for recreational use.

In the City of Richland Center, the Swoil Conservation Service has
worked closely with the state and the city to develop local multd~purpose
alternatives to reduce flood losses to existing structures. This involve:
over 150 atructares, mostly residentisl, with some commaercial and indasty:

along the Pine River. That project has gone through the planning phases

1]

g
and thz Soil Conzsrvation Serxvice is noy attenmpting to work out policy
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implications to determine i
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preapproved PL~566 structural project

be ply convarted to & nonstructural project and the funds used wd

implement theclity's plan. & key to the suooess of this project so far

i
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has sig cn loval planning and input through nelghbaochood

committess with the city clearly in chargs of developing alternativas

which meet various local goals.
In an efforit to encourags more local communitites to plan and  im-
plemsnt fleood hazard mitigation, the state is holding a series of two-day

workshop

for key local officlials and masmbers of the public to acqguaint
them with the ideas of hazard wmitigation, share other comuunity successes

with them and help them determine ways to get thelr community to realize

that action wmust initistad at the losal level. Upon the regquest of ihe

community the state will then azssist them in planning, technical analysis

853

and 1 scn with federal agencies on technigues and funding for imple-

mantation.

T Woat BExtent Has Federal Government BEncouraged Such Bfforts?

The strony point of federal involvement has been the funding of the
many innovative local projects which have relisd on that cost sharing
for implementation. The funding dollars have usually been most effective
if used for tachnical analysis or implementation The msdor disincentives t
nenstructural flood hasard mitigation have been the policy and plamnning

aspects of federal programs. Benefit/cost

[a]

atios ars particularly
couvraying. Ho one can agree on & method that treats structural and non~

structural alternatives eguitably and there is little agreement within

e

he administration or fongress ahout how mariter.

The planning process usually results . projact beine

recommended becavse it has the highest ber Furthermors

the communliy percelves the structiural solulion as

disturbing and

Ry

requiring less local disruption or funding. As resull, the community

bemomes disinterested in pursuing other options bhecause thoze are mors

apt to be directaed at changing peowpls rather than changing waber. AL the

e time, almost no styuctural projects have been funded by Congreus
sinoe the eariy 70s. As a result, communities sit for years hoping ths

federal government will zclve thely problem. The federal government gets
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dollars and locals do not explore altarnabives to weet thelr peeds 1E

they requirs a largar lecal share of funding.

How Could Federal Programs Help

-

States Implement Looal Mitigation?

sagencies st agras on continued funding

pevelopment of improved mapping technigues, Improved nap criteria

and cost~sffective techniques for genesrating map data and preparing

maps need to be developed. These techniques need to take into
acoount unigue hazard areas such as dunes, and coastal ercsion.

They need to have sufficient information so that communitissz can
alsc use these maps for flood hazard mitigation planning.

Mapping must be completed for all communities so they participats

in the regular phase of the NFIP,

Building state capability. The federal government, Congress and
forts that will provide
"ufficient personnel within states to build strong state programs

and to assist local zommunitiss o dmplementing their programs
for floodplain regulation and flood hasard mitigatisn. The
states must take an active lead in providing technical assistanos
to local ,ommu nities, monitoring and enforcement of logal

ommunities pzog ~ams , training and education, permiit processing,
dhd administration of acguisition activities.

The training and aducaiion programs of federal agencies should
emphasize mitigation tools and techniques. The system must be
criented to train key local officialz through state agencies.

Development and implemsntation of a data base. The federal
agencies, under the umbrella of the Unified Mational Floodplain
Management Program, should agree on a method to develop an adeguate
data base that includes technical and mapping information, flood
damages information, insurance data and other data that ars made
available to states and local communities to help determine the
effectivaness of programs and shape future polioy.

The federal agenciss, Congress and the administration must ravise
cost-sharing policies so that they w wrovide propar incentives
for nomstructural bazard mitigation at the state and local level.
Without adeguate and Gthtdb}L policies for such programs as flood
warning, acquisition, and relocation, communities will not act

as thay should.

et

Congrazs, the administration and the agencies must agres to develop
a packagad approach to funding flood hazard mitigation for projects
thiat sccomplish malti-purpose geals at the local level--veducing
flocd damages, developing the sconomiz base of the community,
preserving ensrgy, enchancing and preserxving soil conservation,
ate,  Thare must be an identifiable nonstryuctural program for
communitiss and states just as there now ig a structural program
for dams and levees.

It is important that incentives that will encourage mors active
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state and local involvement in hazard mitigation be estab-
lishedo Incentives should als med af individual property
owners, Incentives can be developad through the insurancs rats

structure, cost sharing, disaster 1r)ier and other techninues
”qo more & private oitizen oy local community does to help them-
to reduoe damages to existing styuctures the more fad ]
1t gaves and the mors tne federal government should thus
be able to provide cost shaving or reduced inzuwrance rates o
additiomal disaster help o that community.

<

ot

It is importan . goal be established which will
wlp in evaluation of local flood hazard mitigation projects.
That goal should relste to limiting the number of stractures at
rigsk in the 1% flood oy te holding the average amnual damages in
the nation Lo a given amocunt, Such a goal would provide a vard-
stick by which to measurs flood hazard mitigation projects and
oukd pluvide long-term direction for all levels of governmeant.

assential for all communities in the
natlwn, Program prioritles and incentives must address the need
for such planning not only for fleod damage raduction measures
but o achieve the goals of their emwfyen'” management systams.
The smergency managemeni aspects of the FEMA program and local
communl bty programs should reguire an elewment of pradisastex
planning for hoth short and long-term.

Fredisaster planning ig ¢

ration of multi-hazard mitigation efforts. Jation
at the lecal level are usually the same wnetﬁar dealing
1WOLE, dams ov earthguakes., Yet federal and state programs
arg delivered to locals az separate programs. Federal programs
be pawkadei and dslivered to states so they integrate common
eleaments., In turn, states can further integrate other siate
programs when they assist locals.

Referenvas
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STAETE/LOCAL COCPERATION IN MARYLAND

Margusrite Whilden

Marvland Departmsnt of Natural Resourcss

In the past, a major concern of the states was that they were not

being adeguately involved in the development of naticnal fleod hazard
management policies, Wow, of course, thers is greatey interaction between
ths states and federal agencises about flood nazard wmanagsment issuyes and
we enjoy a coopsrative relationship.

Now local govermments are sxpressing similayr concerns about state
flood hazard manayement programs. State and federal governments call
upen local officials to manage theiyr flocd problems: however, loval
communities are not provided ths proper planning tools for integrating
flood hazard management into exdisting lozal planning and zoning prograns
and local land wge permitting processes.

The Maryland prodgram provides an ezample of how {lood hazard wmanage-—

ment may be achievad at the local level and iwmplemented in a compreshensive

state~wide manner. The Maryland Fleood Bazard Mansgement Act of 1976 set
forth a strategy to reduce flood hazards by addressing the flood peoblem

on a natural waterszhed basis and mandating local invoelvement and implement-
ation. Inspirad and encouraged by an aggressive local program, the goal

of the Maxyland initiative iz to incorporate flood hazard management

into existing local plans, prograwsz, and procedures and provide

or

the technical and financial assistance necezsary to achieve this goal.

»

Flood hazard management is not usually a major loeal concern. Logal
cfficials must contend with nora pressing social and economic fzsues.
The state believes that, with propey assistance from the state, local
governments can and will assume theiyr rightful responsikility in mamging

flood hazards alonyg with thely other local management duties.
g

the Marviand Flood Hazard Management Act regquires flood
harzard management on a watershed basis and the state Water Rasources
Administration (WEA} to conduct comprehensive watershed studies. In turn,
local jurisdictions are required to prepare flood hazard management plans
for the watershed, which must be approved by WRA and other state agencias,

& priority study list has been establizhed by the local governments and WRA:
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state Ffunds have been appropriated through a bond |

wue ho conduct the

watershed studiesz and provide 50% of the cost for fiood mitigation p

£
o]
1

Jects, preferably acyuisition of floodprons homes; and technical and
coordinating assistance is availsblis to local governments to develop and
implement the flood management plan. Where the wabershed involves more
than one jurisdiction the local governments are required to produce

[EY

compatible plans. & major benefit of this is that it provides an incentive

5 o cooparate with each other.
The watershed study will be the technical basis from which the flood

management plan can be developed and will evaluate such information as

the {lood histeory and previously conducted floodplain studies;

q

and subdivision

n

vlan

T

improvement proiects; on ;. property
damage , unrescoverable lossesz of wages and business, traffic delays; cost
of emergency opgrationz and cleanup: and areas of significent historical,
environmental and archeclogical walue. The watershed study produces a
map of the watershalat a scale useful to the local governments, and
which describes existing and planned development, 100-yvear floodplains,
flood damage sites, location of fleood mitigation measurss, and other

watural and gsologice features of the watershed. Where n
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sary, the

watershed study will provide hydrologic and hydraulic information to

e..
[#]
Y
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complemant exizting flood data or studies. Parhaps the moest benefi
product of the watershed study ix a determination and evaluation of
alternatives for flood hazard mitigation, including both struchural and

ronstrartural meassuraes. All alternative methods shall, by law, enhance

or, at a minimuen, maintain, environmental guality, and clearly defins

cost of the

any negative impact., All evaluations must show the total

mitigation measure and the number of residentisl, commercial and industrial

propertiss p

rotected for both existing and plannsd development. OFf course,

I

flood mitigation alternatives will be favored, such as

wy and acguisition. However, low-maintenance struchural measures

tion, the watershed study svaluatas

s

and suggest wayvs of axpanding or

nitiating these programs to reduce flood hazards and achieve mualti-

i

purpose objactives.
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Throughout the study process wembers of the looal government, an-

; the

vironmental groups and industriasl ccmmunity, and the con-
cerned puplic will be involived to insure propeyr conszideration of all
1

relevant issuss, A task force iz established to assist with ths

0

Sy
as well as the developument and implementation of the flood managenent
plan.

The state believas that this approach to flood hazard management
will e successful bescause looal governments will be provided with the
necessary planning teols and will he totally involved in the watershed

process.  Furthermore, the flood management plans develos

:d by the

e
o
<
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local governments will dncorporats flood hazard managsment loto existing
local plans and programs and will reflect the socdal, anvivonmental,
economic, and political concerns of the area.

.

Marviand is prasentiy underiaking a study of the Quean~Back Eay

watershed. The existence of Cogan ity as a major recreational x:

X

HOVNY O
has increased development pressure on the back-bay zide of the walershed.
The Ocean-Rack Bay watershed stuwly will enable the city and tha county
o work togethey in developing a fleod management plan for the entire
watershaed and to consider such problems as evacuation from the oity into
the county, barrier island breach from the bay side, and inland non-~tidal
floeding contributing to the flooding of the back bays and possilily
destroying valuable marshlands.

When the cost of flood disasters, which in the past decade has been
$300 million, ia compared with flood hasard management, the Maryland
program is cost-effective, bub it ig not cheap. Maryland probably spends

more per capita on flood hazard management then any other state in the

country. The stake has appropriated $12.5 millidon for watershed studies
and 50% capital projecit cost sharing alecne, That figure does not include

the operating budget for issulng floodplaln encroachment permits, sediment

pe3

~

and srosion contrel, stormwater management, and wetland protection.

g_)

Bowever, beoause Maryland has invested heavily in £lsod haszard management,
the state in less of a liakdlity to the fadeval govermment., That should
be incentive for the federal government to continue to engourage state
programs which reduce flood hazards and preveni future flood hazards

through proper losal planning.
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Continuad flood studies and restudies are eszential to the ztate
program. If the sitate had to plek up the cost of studies there would be
much less to spend on acguisition of floocd-prone homes and conducting

watarshed studien., Developers, realtors, and in

ance agents could
contribute greatly to our fleood hazard managsment effort by providing

accurate information to the public. FEMA can help in this rsgard by

providing more tralning and sducation and certification of insurance

@

gents., During the last session the Maryland legislature considered a
kill which would redquire more professional responsibkbility and acouracy
of insurance agenits writing flood insurance policies.

Through comprehenszive flood hazard management at the local lewvel

Maryland iz building & federal-state~local tea

programs and benefits offered hy each governmental entity. Participa

jo 2]

in the National Flood Insurance Program is a regulremsent for receilving
state funds for flood management. Commiities mast alsoe be in good
standing with other resource protection reguirements. The avallability
of flood inzurance, federal disaster relief, and state capital improvement
funds has besn a majoy incentive for Marvland communities to practics
flood hasard management.

~

The federal government could improve the involvement of local com-
runities by greatsr training and education efforts geared toward local
situations., Feglonal workszhops and incy ased use of the Community Aszsis-
tance and Program Bvalustlon =ffort would be a tremendous help to lomal
and state programs. The FEMA State Assistance Program iz a2 valuable
agset to state programs and could eventually be expanded into a Local
Assistance Progam to encourage local initiatives and sound fisod hazard

ganagemant .,



COMMURITY FLOOD HAZARD MANAGEMENT FOR THE
COASTAL BARRIERS OF

APALAMIHICOLA BAY, FLORIDA

Scott T. Melreary

California Coaztal Conservancy

John R, Clark
National Fark Service

Department of the Interior

In 80 and 1881, the authors asszisted Pranklin County, Florida

{population 7,000} in the analytical and land-uze regulatory aspeots of
a community fleod hazard management program. The FPranklin County effort
was one in a seriss of coastal rezource management demonstration projects
begun in the late 19608 by the Consaervation Foundation. The work wasz
supported by Franklin County, faderal and private foundation sources.

The result was an integrated, federal-~sztate~local program spear-
headed by the county to conserve coastal resources and prevent life and
property damage Trom coastal storms and hurricanas. The center of
acological concern was the fishery resource of Apslashicela Bay. The

center of ceoastal flood hazard concern was Franklin County's chain of

ot

coaztal harriers, particularly St. George Island, a3 23-mile long barviex
island of the Florida Panhandle {(Figure 1}). The flood hazard slements

ere accomplished mainly by a local ordinance based on the land-use

b

the Federal Insuranocs Administration (FIA) of the Federal

stipulations «
Emergency Management Agency {(FEMA). Specifically, Franklin County imposed
the following contyols on development in high hazard zones (V zonas),

no alteration of any kind to active (unvegetated) sand dunes,

<

v

.o ono £ill to be used for siyuctural support,

. &ll houses to be supported on pilings of columns and anchored
30 as to withstand the full locading from storm waves {verifiec
by structural engineering certification},

. lower floors of houses to be elevated above maximum 100-~year
storm helght, plus wave run—~up (11 -~ 14 fast above nmean sea
level),
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FIGURE 1

The Apalachicola Avea of the Florida Fanhandle

Franklin County had alveady qualified for the "emergency phase® of
the program to obtain assistance after Hurricang Agnes struck in 1972,
Emergency prograr features included a mandatory four~foot elevation for
caztal structuvres, and & medest level of hurrvicaneg Brotection. The new
hazard zone program was adopted while Franklin County was still in the
smergency program, because the community wanted to act fast, but in a
way that would addvezs federal remulrements for entrance into the "regular
program.  The action was alsc coordinated with Florida's wandatoxry
“coastal construction setback," 2 statewids regulation administered by
the Dapartment of Envirconmental Regulation which imposes a seawsrd limit
o structures built on the shore. T also reinforcead sevaeral state and
federal level programs aimed at resourcs conservation.

q

Barvier Island Dynamigs and Flood Hazards in FPranklin Count
Y

Franklin County's coastal barriers (islands and spits} have ex-
parienced extensive changes in morphology as a result of stome-driven
waves and currents. These reflect the force of ten major hurricanss which

story {(Qonsarvation Foundation, 1820}, including

Jede

have struck in recent hu
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Five direct hits on Franklin County (Figure Z}.

T.8. Joast and

£

Our revisw of historic maps {I.5. Coast Sur

<
3

3
o

an

Geodatic S

rvey) dating back 130 vears shows that geological instabllity
cteristic of Franklin County's barrvier iszland

system. This is especially evideni in changes in number and leoation of

inlets through the iszland chain., The hurricane of CQetober 2, 1852 opensd

two new inlsts on 8t. Georgs and Dog Iziands. By 1860, the inlet on Dog

Izland had closed; 5t, Gecrge Island was shilli breached in two plaoas

<
54

-

Approximately £ifty years later, ithe northernmozt inlet on 8t,. Gaorge

Teland had clozad, During the nsxt thirkty years, the remaining inlet on
St. George Island closed, rsuniting ths island., This island remained

whole until the zarly 1960°s when an artifical channel, Sikes fut, was
dredged.
Mapping of areas subject to storm surge and wave run~up {(V Sones}
as part of the National Flood Insurance Prograsm confirmsthat coastal
o

hazarids must be one the most importan

a3

congiderations in guiding

-

zhoreline development.. The pattern of development in Franklin County is

yimost exclusively concentrate ong the shorsline o he mainiand and
almost exclusively concentrated along ithe shorsline of the mainla a

St. George Isiland. Although ocurrent levels of expansion are light to
modaerate, some 76 shoreline subdivisions have been plotted and sold
The Fleood Insurance Rate Maps prepared for Franklin County show that

gpproximately 75 linear miles of shoreline fall within the designated

astal bigh hazard zon

fd

®
©
Wi

, and would expsrience the combined effects of
storm surge and wave run-up. Flood heights ceuzed by siorm suryge alone

A

in a 1l00-year svent can range from 9 to 14 feet. Among Franklin County's

76 shoreline subdivisions, 47 are at least partly in the high hazard zons,
and 11 are sntively within the high hazard zone {(Tonservation Foundstion,

1980Y.

One of the most dramatic effects of hurricane-~force ztorm@ is the

. Thess areas ave subject to washout of sand
dunes, flocding and wave astion, and during severe storms, complete
breaching of the island. In the context of the NFIF, overwash axreas can
ba 1dentified by existence of V Zones extending across the width of an

island or bhaach. Thres distinct overwash areas wers identified in Franklin

County: Alligator Polnt to Peninsular Point on the mainland, Unit 1 of

St. Geoxge Izland, and ths viginity of Sunset Beach on St. deorge Tsland
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{Conservation FPoundation, 1980}). igure 3 illustyates primayy and

secondary overwash asreas in the vicinity of the bridge linking 5t. Georgs
Island to Bastpoint. In this area, neariy ons bundred lots of reoord ave

sukject to overwash. The primary overwash sone is the windwmum probable

overwash area, interpreted from the flood insurance maps. The secondary
overwash area includss a portion of the V Zone along the shoreline that

is likely to be subliect to stoym surge and waves moving across bhe width

Maijor BElements of ths Shoreline Strateqgy

¥y

The Conservation andation’s Shoreline Strategy emphasized four

e
rlated factors in $lood hazacd management {(Claxk, et al, 1980):

. guidance of site planning and siructural intesrity fox
development in the high hazard zonss (V 2ones),

. restoration ¢f sand dunes degraded through a combination
of insensitive site preparation, random access Lo the beaoh,
and damage 1nflle ed by Hurricane Agnss in 1972,

. guidance for the total amcunt and rate of new development,

linked Lo hurricane evacuation needs, and

. guidance of site plenning and styuctural integrity for

development of special flood hazard sones {A Zones, storm
water rise without velooity).

In addition, the Conzarvation Foundation proposed several land use
policiss directed at protecting the ecological integrity of Apalachicola
Bay. This included the designation of a “critiecal shoreline zone® around
the bay on both the mainland and the barrier izlands, whers stallation
of new septic tanks and removal of shoreline vegetation was sevewmly

it

fn

was that the whole shoreline of Franklin County was

o

S

limited., The v

3y

controlled for various purpsses (Clark, et al, 1380},

a

Hign Razard Zone Crdinance

3

Toe initial and major success of the hazard management provuram was
the adoption of an ordinance in June 1980 aftar extansive workshops.

hearings,

di
{Drdinance No. 80-5, 1980} . The presamble ¢f the ordinance presents the

rationals for the new regulat

scusziong with planning commissioners and county commiszzioners
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. "Franklin County's sand dunes function as natur
barriers and sand~-sharing syshemns thal mitigate the
effects of coastal fliooding, hurvicanes, and high waves

caused by severe storms.

. "There iz an lmmsdiate need to protect humar life and
property from the dangers of severe flocding, particularly

in flood and overwaszh aresas.

. UProtection of flood hazard areas will help to avert the
dangsrs to human life and propsrty caused by pericdic
inundations, which dangers include health and sai ty hazards
disvuption of commarce and govermmantal servics: sx1p-10ﬂ
of seafood industry, and less of human 14fs an

N

[ 0
3
VS
©
'vi
(1,

. "In order to fully participate in the National
Insurance Frogram, the flood-related dangers of the uss
of Fill, and man-made alteration of sand dunes and high
hazard areas must be adegquately provided for in ordinancss
of the County.

. "siudies condocted by bthe National Weather Serxrvice (
Hydro~2Q0} have determined that during the 100-vear flood,
open~coastal flooding in Franklin County can be expecied
to reach 13 feet above mean saa level.

. "The present regulations and ordinances of Erarxlin Coanty
de not adequately address the flood-related dangsrs of the
use of £ill, and the man-made alterations of sand dunes and
high hazards zones.,”

The ordinance defines two areas as demanding spscial attenition in
site preparation and construction: Thigh hazard zones” and Tactive
dunes”. High hazard zones refer o areas that may be inundated by water
from tidal fleods, hurricanes, oy sevaere storms of substantial velociity.
Active sand dunes are defined as dunes noit stablized by trees or other
woody vagetation., For both areas, the raguirements for high hazard zones
must be met,

Elevation regquirzements were keyved to the water alevabions from the
combhined effects of storm surge and wave run-up, as determined by the
Flood Insurance Fate Maps (FIRMs). Where the combined storm surge and
wave heights exceed 10 fset, the lowest floor of any dwelling must be
at least 11 feet shove sea level. Where the combined helght exceeds 12
feat, the lowest fleoor must be at lsast 13 fset above mean sea level,

A1l structures in the bigh hazard zone must be securely anchoved on

pilings or o that are capable of withstanding the combined loading

from the velocity of tidal flooding, hurricanes and severe storms, according



N
hel

Iteration of any active sand dune by

excavation, leveling, filling surfacing, or other construction that would

» ‘

impaiy the ability of the sand dune to provide storm protection, Two

administrative requirements ars imposed by the ordinance: 1) applications

for development in the bigh bazard arsa must be reviewsed by the Planning

Board or a subcommities, and the Board is to racommend whether or not
a building permit shall be isswed; and 2) no site preparation «an be

undertaken without a huilding permii.

P

To implement the ordinance, the Plamninyg Board appointed a three~

memzer subcommittee to review proposzals for development in the high hazard

zone, and Conservation Foundation planners prapared s simple permit
application. The procedure asked landowners to spell out the location

of sand dunes relative te the locaition of proposed bulldings, list site
planning and styructural features to be iagorporated in bullding design,
and provide a photograph of the zite. Formal engineerxing certification
was regquired to confirm that the structures could withsztand the stresses
of & 1DD-year steorm, Applications were conszidered at monthly meetings of
ths “high hazard subcommittes", and the group's recommendations were
presented to the full Planning Board. RBafore a bullding permit could

be issued for any site alteration, the Planning Board had to render &

favorable decision.

Restoration of Dune Systems

The Congservation Foundation, in preparing its final recommendations

for implementing ordinances, felt that additional impetus was naeded to

provide maxzimum protection afforded by dumes. Many individual dunes and

J
g:J
oo
o
+
w
wm
—

dunefields in the county had been rad by past constru

activities, reducing natural storm grosion protection functions and

Fate of New Development Linked to Burricane Evacustion

Given its flat topography and concentration of development in shorm~
line areas, Franklin County iz exceedingly valnervable fo the consequences

of a hurricane or major storm. Consarvation Foundation planners belisve
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that a ccherent program of hazard management must link the sxpansion

with hurricane evacuation considerations.

allowed under prevailing zoomis

An apalysis was compls ich divided Franklin County into six
hurricans evacuation zones, and evacuation time was computed for both

current levels of bulldout under prevailing zoning. & key benchmark in

this computation is thsat 1 Hurrlcans Bvacuation Center cannot

issue an evacuation orxder mors than 12 hours before the ztorm reaches

landfall. The total evacuation time iz egual to the sum of the Llowing:

time for praparabion to escape, the time needed to drive to s

ety , arud

the time in advance of hurricane landfazall that roube flocds.

tax
i
(0]
in
n
4]
s
fied
C
~
i

The causeway connecting St. Georgs Island o the wmainland iz only four

feet above sea in places and advance sea level

houwrs ahead of landfall. The analy showed that

ezastern portions of the county oould bs safely evacuated

hours, but for St. George Island, 20 hours of advance notice would s
needad (Clark, et al, 19280}, FKecognizing that some additional growih
had to be accommodated, planners recommended a ceiling on growth that

o N

a maximum lé-hocur evacuation time. This celliing,

would make possi
which would have allowed about 1,100 new units on 8t. George Island, was
tied to the racommendation bhat new growibh e phased at the rate of 120
units per vear. {The county was still considering the feasibility of this
approach at last report.)

Apalachicola Pay is highly productive of natural resources {(Livingston

and Loucks, 1979). It iz noteworthy that structural safeguards and

protection of dune systems were enacted along with z conservation program
designed to protect aguatic resources of Apalachicela Bay., The latter

was accomplished by restricting zhoreline dev

estuarine reszources such asz ovster bars, scallop b

CT'

eds,  The conssyvation program was reinforced

bay as an estuarine sanctuary (Figure 43. It
hazard controls would have been enacted without the conservation measures,

They reinforzed each other as parts of a total coastal management program.

Transferring the Franklin County Bzperisnce

The success ¢f the Frankliso County unesual in ths context
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1se ragulation in north Florida., 7This is an arsa where regulations

i
imposed by the shate have generally been viewsd as overbearing and burden-

;v in land use.,

somz, and where losal govermments are largely permd

J

There are ssveral reasons why Franklin County took an affirmative

stance. Filrst, the econumy of the region
Apalachicola Bay aguatic resouross, so theve avarensss

of the risks to fisheries posed by uncontrolle

Second, the area has bean the willing
designations: Aguatic Praserve in 1370, a state "critical area®™ in 1974,
the site of extensive purchases of "environmentally endangered landa”
n the late 13708, the site of a "development of regional impaaot™ in

i
1375, and the designation of the Apalachioolas National Estuard

i@ Sanctuary
in 1980, These brought Franklin County to the “"top of the list® of
variety of state and state-federal programs,

mportance of the Apalachicola Region ) kes an unusuaal

Ton

Third, the

degree of cooperaticon and parxticipation by local, state, federal
governments. FEMA reglonal cofficiala, along with state planners from the
) -

Community Plamming and Development Agenoy worked closely with the Con-~

zervation Foundation in wmaking Franklin County =21igible for the

Program of the NFIP, For example, FEMA stafif were instrumental

N ¢

nterim FIRM maps available from the sonsulting engineers {(Gee and Jensen,

o

~

Ine.) in order that ordinances could be adopte

<

irmmeadiately. The technical

i

foundation of the flood maps was carefully explained by heach provess

spacialists, and state and

hazard managers o all interested
parties in a workshop. ﬁix rphotos of recent hurricane devastaticn on
pauphin Island were presented and connected with the local political
implications.

Pourtn, the leaders of Franklin County were in a wmood o act o
coryect tha risks of poor flood planning. Commissioners and planming
board members had heen struggling for wavs Lo manage development on the
barcier islands. The high hazard ordinance provided the ideal vehicle:
it simultaneously offered the carvyreot of higher inzurance coverage, and the
stick of restrictions on dune alteration and filling of low areas of the
Fifeh, the proposed language was developed by beginning with federal

guidelines, then adepting the language to address the concerns expreszsed



T ¥l P T oty 3 - A
Iocal Programs: Florida 224

by the County Commissioners, Planning Board and the couniy's attorney.

Sixth, the Conservation Foundation provided the county
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, matched to the

county staff, and permit applicants.

1

tical becau the county had neither a perm

of any kind nor a plannsr before thae shoreline planning program got

underway. A county planner position was eventually filled, first by the

state of Plorida, and latzr by the County Commissioners themzalves.

Applicants were able to deal with staff and Planning Poard members omn

a one-~to-one basis, so site plan details couid be worked out reasonably.

This rategy wasz in keeping with the style and philozophy »f decision-

making in Franklin County.
Thres vears after the shoreline planning program began, it appaars

to be working well in Franklin County. Communities wishing to build on

the Apslachicola experience would banefit frow the following strategies:

. Emphasize the scological benefitsz of sound hazard management
through sand dune protsction.

. BEmphasize the clear econcmic benefits to communities eligible
for the regyular flood insurance program.

[N

. Foster <‘1*360219 communication between techni al experts oy

local electsd officials responsible for ordinance adoption.

. Involve state and fedesral officials as technical advisors
and advocataes of good hasard management.

. Foster astrong communication beitween local dec
technical experts, and agency personnel.

. Design methods for implesmsntation watched to looal
pahilities and styles of decizionmaking.

Q
Ny
]
s
\/

. Cite the proilems encounbersd by similar communities

&m
ithout adequate hasard management.
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“Yark, J., 8., MeUreary and S. Whitney
1380 Prnpoaeq Crdinances: Franklin County Shoreline
trateyy. Washington, D.C.: The Conservation Foundation.

Conseyrvation Foundation
1880 Franklin County: Shoveline Development Strategy. Washingto
D.C.:  The Uongervation Foundaticon,
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Trople Interaction, and Food Webh Rela
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in tlands and Associated Systems.” In Wetland Functions
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STAY, HIGH HAZARD AREA STUDIER

Clark Gilman

New Jarsey Division of Water Resources

New Jersoy hag not to date undertaken independent studies to identify

Y

coastal high hazard arsas, but instead is working with the Federal

Emergency Management dgency {(FEMA} and its engineering conzultants to

produce hazard zonas that realistically identify high
task iz complizated by the fact that the adopted simplified method pro-~
rozed by the National Academy of Sciences (NAS) for computing wave heighis

fails to properly consider wave runup, over-topping and hransmis=zion

t

particularly over artificial barriers, or beach srosion that oocurs at an
accelerated rate during cocastal storms and as a result vields the minimam
wave helights possible.

Thesse facls becams apparant to the Division of Water Resources {DWR)
staff while conducting the fiyst two wave height analyses underitaksn in
New Jersey under contract to FEMA, Experisnce gained by undertaking
these studies, did, however, indicate thalt the exercise of proper judge-
ment could produce mzaningful results and compensate for the method's
deficienciss. The DWR has since done everything in its powar to assist
FEMA and to improve tha guality of =subsegusnt wave height analyses. This
effort has entailed recovering vertical reference marks, conducting field
instrument surveys, collecting existing topographic mapping and plans
of wave protecticon styuctures, and carefully reviewing completed studies.

wave height studies that initially failed to assume significant
ercsion produced meaningless resultes zand have had to he revised., 2Zone
oundarises frequently have had to be modifisd and the nombar of zones
reduced in oxrder to produce maps thait can he properly interpreted by
local construction cfficials and insuvrance agents. Field checking of
preliminary maps often has led to the discovery of additional wave pro-
tection structures not considersd by the analyses and subseguent revisions.

The major unreszolved guestion concerning wave height ana

a
s
’4

gas

>’

aha=E
pared for FEMA by its engineering consultants is whether or not the maps
produced were developed with adeguats vertical and horizontal control and

whether or not ihe maﬁ~ producsad accurately reflect the ever-changing



ropography of the ocean beaches. The structural integrity of various
artificial wave barriers is unqueszstionad under the adopted method and
requires furthey investigation togsether with yvssearvch to study Lhe damage
associated with the overtopping of such structures by storm waves (see
Chart 1 and Figure 1}.

There ig unfortunaitely an insufficient basiz for comparing the

recently completed wave height analyses of New Jerszeyv mue s with

a

5
oy
€3
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®

hiztoric storm zurge and wave damage. Future storme damage will he the

only way of verifyving ths accuracy of these studiss
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MAPPING MASSACHUSETTES RBARRIER BEACHES
Gary R. Claviton
Massachusetts Execubive O0ffice of Environmantal affairs

Coastal Zone Managsmeni Program

Introduction

Mapping of ceastal hazard areas iz essential for state and fedsral

resource management agenci=zs. Comprehensive woastal hazard invan

Yead

coasta
tories can play an important role in implemeniing public policies and
regulations that deal with the impacts of development on barrier heaches,
sea cliffs and tidal inlets. Unfortunately, the need for thess tools
seams Lo be increasing a3t the same time that financial and other resource:
needed to acguire them arve decreasing. The ccoastal states ars often in
the haest position to assess mapping pricrities but may not have all the
resources to accomplish thew. The federal government must continue to
play a =significant role in mapping programs by providing tschaical,

financial and policy sup

st 1o the states. After all, the federal

s

govermment through some of its programs and policiszs has encouraged the
very growih and development in ccastal hazard areas that is causing the
problams that many states face today (Sheaffer and Roland, 18281, This
paper will describe Massarchusett regent experisnce with coastal hazards
mapping and compare the Massachusetis Barrier Beach Inventory ¥rojsct wit)
certain aspects of the recent federal mapping of undeveloped ooastal
barriers.

In Massachusetts, public funds bave been used hiztorically to

encourade the development of barrier beaches and theilr redevelopmant
er damage from majeor storms. The bligzard of 1978 was the mosh rscent
example of the danger poszsed te life and property by szevere storms., Az

a result of that one storxm, the Governor of Massachusetts signed Executive

Order MNo. 181 in 1980 (Governor of Massachusetts, 1980). ©The Executive

This paper was developed, in part, from a report prepared for the
Massachusetts Coastal Zone Managemaﬂ MCemMy Office by the Provingstown
Center for Coastal Studies {PCCS 82~ ; Leszs Sm¢th ?r., PV1rc1pa1 Invest-
igator}. Jeff Benocit and Larry McC : e provided
helpful comments in thelr review of
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setts' Dbarrier beaches The process involved developing definitions,
criteria, and method for this mprehenzive invantory.
Magsachusetts Barriey Beach Inventory Project
Cefinitiong and Criteria
The criteria used for identifyving and delinsating the barriers are
definition of a barrisr beach as contained in the preaub:le
Lo Executive Grder No. 181. This definition of a barrier beach is also

¢

I to

identica

ion Act {Mass. Gen. Laws,

ch is
coastal

trand
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consisting
parallsl to the
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marsh gystem, It is a3 fraglle barrier that protscts landward

areas from ccastal storm damage and flooding.

Tha coastal beachss and coastal dunas that make up & barrier bheach
ars furiher defined in the coastal wetlands regulato dafinitions as
follows:

*Coastal beach" means unconsclidated sedimant subliect to wave,

tidal and coastal storm action which forms the gently sloping

shore of
beachss

&

and tidal flats

ward to the duneline, coastal bank line or the
existing man-made struchtures, when these stroc
of the above lines, whichevsr is closest to

boedy of salt

o8
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water and includes t
zxtend from the mean
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low water lins
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“Coastal dune" means any natural hill, mound or ridge of sedimenth
landward of a coaztal besach deposited by wind action or storm
overwash., Coastal dune also means sediment deposited by artifi
FHEENs and serving the purpase of storm damage prevention or flood

From these definitions, general oriteria were developzd as
follows:

=1 beach landformz are

1) Marrow low-lving styip of land--barxi
generally low-lving and narrow in width due o their geologic origin and
evolutionz. The width and heigbt of a barrvier bezach varies dus o numero
factors including sediment supply. sediment transport patterns and rates,

exposurs to waves and human alteyxationsz. In Massachusetts, barvrisr dimen

range in widih from over hundreds of feeit to only tens of feet.

2} Consist of coastal beaches and coastal dunes-—-~coastal beaches

and —oastal duney are formed by coastal processes such as wave, tidal and

coastal storm action. Their existence helps distinguish barvier beach

landforms from othey coastal that make up ithe Massachusetts
coast., Upaltered dunes may range in height from a faw fest ahove sea
level to ovar 50 feet. As a yesult of £illing, conztruction or structura
stabllizaticn, many barrierxr beaches have heavily alitersad beach and dune
areas. These areas are still ilwmportant nffers that help protsct land-
ward areas from storm damage and flooding. FRegardless of the tvpe of

alterations that have ocourred, the beach or dune deposits, if not their

forms, continue to exist. Conseguently, developed barviers are protacted

&

by the Massachusatts Wetlands FProtes

dot and have bean mappad as
heach areasz in the mwoisct.

3} Parallel to the trend ©f

--the mainland Massachusetis
irregular due to a non-vaiform distribution of primary

landfooms and bedrock) ., Baryier b

. S

e
irrveguiarities in the primary deposits, and they are gsnexrally oxie

ithe direction of mazimum wave fetch. Thus, barxvier

beaches are paralliel to the trend of the coast, bhut, since the coast is
so irregular, barrier beach orientation is likewlise variable,

4} Separated from the mainland by a wetland or waterhody--by defini
tion, a barrier beach is separated from the mainland by & narrow body of

frash, brackish ar saline water or marsh system.
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land at one or both

3

~—

ler beach may be joinsd o the mailr

endz~—~al the latersl boundariss the barrier beach "ends” where there iz

no longer a wetland or waterbody behind the landform and when a glaclal,

bedrock or 4 iz sncountsred. The barrier may also

a water body, marsh or lulet,

8} Developed harvier besaches--~naither the Executive GQrder nor the
definition of a barrier beach imply that sltsred barrier beaches shounld
be identified or designated with any spesial status. Reithey does the
ordey indicate that a landform muast exceed any specific size thrashold to
be considered a barrier beach. Whether small or large, developed or un=-
developed, these coastal barriers remain sublject to signdificant storm

damage. Therefore, if a landform mests Lhe geomorphic resulrements, it

iz identified as a barrvier beach regavdless of size of alterat:

7y Axtificially created landforms-—antirely artificially created

landforms with some characteristics similar to a8 natural barrvier baach

exist along the Massachusetts coastline. ., however, 4o not

eflect the geologic evolution necsssary for the landform to bhe classified

as a barrier heach nor do these necess:

"ily respond

to storm processes in the sams manner that a naturally formed barvier

8} Perched barrier beaches roantal areas, beach and dune

-

. If the glacial landform

deposits overlie an irregular gla
axtends above mid-tide, the overlving beach and dune resource areas are
not mapped as barrier heach. Whan the underlying glacial surface only
eztends to a mid~tide, the overlving beach and dune resource areas are

not mapped az barrvier beach. This criterion was selected bes

coild be applied to most coastal areas through the use of aerial photos
and direct field observation. Alsc these idenitified "perched bharriers”
provide storm damage protection and f£lood control. Overwash fans are
present. on several of these perched barviers indicabting that thase land-

Forms are dynamic and are potential steorym hazard arsas

9y Influenced by reyular tidal action-~all the

influenced by tidal action ars mapped, sven small barriers in coastal

embayments. Deposiitional features in areas eplsocdically subject to tidal

action {such as in ponds occasionally opened to the sea) are not iden-
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tified as bharrier beachss.

10}  Barvier marginz--the margins of a barrier beach include the
seaward {exposed) side, the landward (protected) side and lateral boun~
daries. The lateral margins of harrier besaches encountered in Massachusms
inciude wrland margins and watey-body or wetland margins., While the wate
body or wetland margin is not complicated, the upland/barrier beach margi:
delineation can be quite difificuit to determine. There are three basic
types of barrvier/upland margin: coastal banks, June-upland, and bedrock.

In Maszsachusetts coastal banks often consist of glaclal sediments

which were formed by the last major ice advance over New England., Thase

deposits are variable in composition and texture, They may cons

of
glacial till, slacial oubtwash or glacial lake or marine deposits. %he
dune~upland margin cccours when coastal dunes are present on top of ox
seaward of an upland. The upland may consizt of glacial material, bedroct

or artificial £i1l. The dune-wpland marygin can form when a barrier haach

ds laterally in front of an upland or when a barrier migrates land-~
wvard and attaches itself to an upland. This margin also occurs when the
landward marsh or water body behind a barrier has changed to upland as a
result of artificial filling of a portion of the marsh/wetland area.

Phe lateral margin of a barrvier bkeach can alsc terminate at bedrock,
magsive rook material fommed by metamorphic, ignecus or sedimentary
procesEes.,

Method

-

Using U.8. Geclogical Survey topographic guadrangle mapsz and National
Ooean Survey nautical charts as well as the barrisr dbeach characteristics
described previounsly, a preliminary list of barrier beaches was developed.

These maps wers refined using all available historical acoounts, sclentifi

investigations and surficial geology publicationg, incliudisg guadrangle

[

maps publizhed by the U.8S. Geclogical Survey.

The Mazzachusetts Deparitment of Environmantal Managemeni's Weikland

Restriction Program {(Mass. Gen, Laws ¢., 130, 3. 1058} orthophoto maps ware

gvailable for of Cape Cod, eastsrn Buzzards Bay, the Zouth Shore

{Cohagset to Plvmouth), Martha's Vinevard, and portions of the Farker
River Estusry and Flum Island Sound on the North Shore. Barriexr beach
arzas were delineated on some of these maps by the Wetland kKestriction

Program., The purpesse of the coriteria used in thsse delineations, however,
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thiz reguired, in most
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cases, a more limited area ident
aerial overflights weyxe made of most zoastal ragions te further
delineate the barrier beaches identified through the map analysis. FPor
some ooastal areas, especially more rural areas of Martha's Vineysrd and
Mantucket, no access wags available on the ground. Therefore, the aerial
flights rapresented the primary data source. Iow altitude, obligue-
nyie phobographs were takan and analyzed to halp determine barrier beach

cundaries. A1l accsssible coastal areas were viszited and studied on the

e
L

41
J2e

te to identify and delineate the barrier beaches. Fhotoyraphs, bhlack

g

to show boundaries,

and white prints and color 35w ziides were taken

i

andl rescurce characteristics. Sediment properties {grain

2]

alteration
size, Fabric and sedimentary structures) were analvzed on beaches and
dune and bank faces to aid in distinguishing coastal banks {(glacial

deposits) . artificial €11l and beach and dune areas. The U.S.

SUXYV

topographis gquadrangle maps of the state were uzsd to

1

barrier beach delineations. !

T3

data sheetr was compiled for sach barrier

&

beach management unit. On thiz data zheeit, each barrier beach was

T
tified by a management unit code. Geographic name:s, derivad from

names on USGS topographic maps, were also assigned to each unit. In some

<

faie

i

cases noe geographic name sufficlently identified a particular bay

e

5o nearby shtreet names were used for identification. Boundary determin-
ation and delineation notes were included to define the lateral margins

e barrier beach. Information of alterations including honssas,

s

, roads and ntilities was alszo included on the data sheets.

inventory of the €28 barrierx beach managewment uwnits for

fob] o

Massachuzatts was completed in 1981. Some barrier beach landforms

be composed of more than ohe barrier beach managment unit if ¢

landform

o

falls within the jurisdiction of wore than one municipality {Since most

land uaze decisions are made at the loo: level in Maszsachusetts, barvrier

ware selected for mapping purpozes Lo ba coin~
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cident with manicipal Jurisdictions.)
Barrier beaches in Massachusetts form much of the coast that is
exposed to the open ocegan, These havriers tend to ba large bay barriers

or varrier spits: relatively few barrier island are found aleng the coast
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Most of the bharrviers in Massachusetts, howaevar, are small bay barrisrs
with coastal bank lateral margins. Many of these landforms are found

in large tidal bays in the soubheastern part of the state as the followin

istyribution of all zoastal barriers indicatasx: North Shore, 33; Roston

3

Harboyr, 29; South Shore, 30; Cape Cod, 213; Mart

o
]

‘s Vineyard and Nantuok:
233%; Buzzards Bay and Mi. Hope Bay, 120, This inventory continnes o be
supplemsnted with additional geomorxphic and socioeconmmic data and it

provides the hasis for further scientific research.

Corparison of State and Pederal Mapping of Maszsachusetis Beaches

Recently, Congrass has taken steps to modify federal policy concernin

a4 fy

efforts in Massachuzet:

harrier beaches. These actionz complemeni simi
but differ in certain lmportant ways including ithe detall and scops of the

wapping proyrams.

In 1981, Congresz passed the COmnibus Budget Reconsilliabtion Act of

1981 (OREA} which included an amendment that banned the availability of

fedaral flood lasurance on undeveloped coastal barriers beginning Octobsar

1, 1983, 7This law rvequirsd the 11.5. Sacretary of the Interior to designal

undevelopad coazxtal barviers (U.S. Department of the Interiocr, 1982). 1In
Dotokbar 1982, legislatiopn was enacted establishing the Coastal Barrier
Resourees Act (CBRA)Y {(P. L. 37-348). This law immediately prohibited
most new federal financial assistance., The Coastal Barvier Resouroces

Act also amended and conformed the provision of the OBEA pertaining to

e

undeveloped coastal harxrviers. The statutory ban on federal flood in-

sarance goes into effect on Octobeyr 1, 1983. CPRA established the Ragcolier

.

Resources Svstem by including ceritain undeveloped coastal barviers located

~

on the atlantic and Gulf Coasts. Many of the undeveloped coastal barrier:

identified by the Department of the Interior for CBRA ware adopted withous

In Massachu
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sdepted by Congress pursuant to CBRA. The bharriers included in the systen

generally conform with those identified in the Masszachusetts Barrier
Beach Ionventory. Theare are, howevar, important differences. For example,
coastal barviers within CBERA include not only the beach and dune landform

bur all or a portion of the water rescurce (marshland, estuary or bay)



Mapping 240

-~

behind it. In Massachusetts the harrier beach landward mergin ig limited

to the mean low tide line. Alzo, coastal barviers within CERA alsc

[

nolude a large gontiguous glacial {(Fleistocene) landform asz part of the

undeveloped coastal barrier complex while the Massachusetts criteria for

barrier beaches include landforms of Holocene origin only. The use of

Ui

similay but varving standards as wsll as different map bases and scale
has rasulted in twoe distinct mapping products which reflect the different
purposes of the federal and state initiatives, The stats inventory in-

cludes all ba

ches regardless of the ezxtent of development ox
alteration but utilizes a more restrictive geomorphic definition. The

state's executive order applies to all state funds and federal grants

which would provide new or enlarged facili apd ssrvices that contribu:

Lo increased growth and development of barrier beaches. The oxder does
not affect federal flood insurance.
The differencas bebtwsen the state and federal mapping program of

Massachusetts barrierxr beaches do not necessarily suggest that single,

&

>

comprahensive system iz nob possible or advisablas., For example, zimilax

invenitory programs already exist for ccastal floodplain and watland areas
Rather, it indicates the nsed for a complete national inventory of coastal
resouros areas in which there is an lmportant national interest in avold-

ing or reducing coastal storm damage.

Govearnoy of Massachussatis
1880 Exscutive Order No. 181 for Barrier Beaches. 224 Maszachusetts
Register 61 {(August 11).

Kaufman, M., ed.
18979 A Guide to the Coastal Wetlands Regulabtion of
Wetlands Protection Act {(Mass. Gen. Laws, c¢h. 1
epartment of Enviromnmental Quality Eng
n of Wetlands.

o~

Boland, Inc.
Rarrier Iznland Development Near Four National Seashores.
Chicago: Sheaffer and Reland, Inc.

.8, Department of the Interior
1982a “Coastal Barvier Resources Act.” 47 Federal Regist
52388-52393%.

7.5, Department of the Intexior
1832 Undeveloped Cnast Ravvier
.C.: U.5,. Government Pr

ﬂﬁport to Congress Washington,
ing Office.

83
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DERTIFICATION OF COASTAL HIGH HAZARD AREAS
Christopher D. Miller
Bernard Johnson Incorporated

Bethesda, Marviand

Introduction

w

The concept of a "velocity zons" was introduced in flood in

studies to account for damage potential from high velocity water

with wave action. HNaturs, in mdiifariocus ways, subjects coastal am

to velocity hazard: tropical storms, hurricanes, winter-time low pressurs

systems {(northeasters), squall lines, all are capable of producing the
3-foot or greater wave helght that distinguishes the ¥ Zone from a zone

.

of more moderate hazard. It has been determined {U.2. Army Corps of

&
Engineers, 1373) that waves below three feet generally do not causs
failure of typlcal wood-frame or brick veneesr structurss. In the context
of the flood insurance program it is waves accompanying the 100~ysar stom
surge level that are of interest.

In the sxecution of a wave height study ths contractor undertakes
twoe principal activities: an investigation to obtain as much pertinent
data as possible {e.y.. topography, culitural featuresn, vegetative cover,

shore protection measures, historical flood information) and the applisati

of an acceptabls method for computing the inland penetration of wave

affects {(2.9., FEMA-~approved wave helght or wave runup compubser programs) .
occedure whaere engineering juduemer

Admittedly, there arse aspects of this pr
£t

v

limitations ¢ i@ method understood. Thiz is

19

must be exercised and t

important for it iz the study conitractor who communicates the resulis of

the effwrts to the community in a study reporit and through & final meetins
This paper examipes zmome of the proeedural and technical igssuves

that should be of cgoncern to the study contractor. It also provides soms

bvackground for interprsting the V~Zone pheanomenon.

Wave Haight Study - Preliminary Investigation

Usually, ths study contractor whe is responsible for originating the
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a coastal area 1s alsoc respon~

110y wave : 2ots. Part of the normal procedure
officials and individuals in the community and t

igation. Suggested contacts inciude the poli

rd of selectment), tax assesszor {(has

sentatives

property been added to or deleted from the taw rolls due to acceretion ov

recegssion of the shoreline?), ftown oy ity engineey and/or director of

public works (what engineering projects bave been underiaken for shoraline
-

defense and have they met with success?), dirvector of parks and recreatior

housing inspsctor {what has been the history of mildings in the coastal

’-J .

zone?) . historical zoclety, community libravian, newspaper editor and
other individuals whe can give an historical perspective to lecal floodin
problems, This type of contact is bepeficial for two reasons: 1t supple-
ation from othey sources {(&.9., Corps of Engineers, state

2
agenciss) and it familiarizes the community with the nature and method

4

of the study {(thersby dispslling misconceptions), allows the leocal people
to provide input, and, in geperal, promotes confidence that the study is
being conducted properly. A field investigation is also mandatory.
Topegraphis maps, zerial photographs, flood reports, and communibty mastey
plans cannot always convey the level of detaill reguired for an angineering
study, especially in a relatively narrow coastal zons. A ground-level
investigation can ungover:

. vegetative characteristics not dizcemible form aerial photography

'_‘l

)_.

{ama~

¥y

. the crest and toe slevations of structures such as ssawalls; thase
slevations limit the maximum wave height that can pass over the
struchurs,

. the structural integrity of zhoereline protective devices
X a ts

walls, brsakwaters, groins, bulkheads, levess, revebtmen

. duns chavacteristi that would the dunes’ ability to

withstand storm surge and waves, e.9., longshore coniinuity and

Y

.
0
23]
H’l
'h
t’f

uniformity of helght, width of *:e Ru- systam normal o the
shore, sediment type vegetation cover, or
location with respe and

. encroachment of bail

In soms cases a wave height study will be undertasken vears after the

orginal 100-year stiliwa

astabhlished. Some-

times the study contractor who performs the wave height work is not the

contractor who generated the 100~vear stillwatey levels. In thess and
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Other considarations in the conduct of a study ares

. In a dynamic
changing rapid
profile and per SRR
comuant does not anmlv to the
the beach profils but to ithe

the sho

seascnal fluctuations i

w

example, one would wuse the "wint beach cross section
northeazter storm and a "summer” beach file to mo
3 insurance program allows for period
nilficant change t

monitor

in sea

as cons foob per century

e of rise due to the “gx

the pmssi
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. The study contractor should
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results to the community should procszed
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potential impact
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the minimuam hazard

phenomena, not explicitly acoounte
The communibty has bthe option of
A management regulations and is

cane

Gy
S

Carla in ”ﬂ/au,
1969; Hurricane
South and Horth

lcane has recently
:diate vecurrence.
shift of *bigh
to a grouping
and For the same re
which has not recently expe extrems storm
rantead immunity; it may have had sever "near-mis

X

brunt of ths storms being

area does not pre
iz 4 somewhat oye
That ccation may be

v oa gqulescent

short

AWaY .

. The commmunity always has t
on the bas:
challenged bazad on better

Wave Height Study -~ Technical Proo

The mathods by which wave helghts a

rious FEMA publicaticns {FEMA, 1I8%lsa, 13&1bL,

vation are described in v
188%c) . The study contractor must ascertain which method is applicable

aon—erodible shore-

534

in the particular study area. On

long-peri STOYm Waves, wave ranuag Oan

can alsc be ir oL arn

itself, oanep is minimized., O

shoreline wave rumap is minimal and wave
by the local water depth {az the stillwater dep

the wave height). Por both cases when the shore

onslderation must ke given
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dlctions, namaly

in American

aecephad

31 Y

like

o

confines water or other substance

<
s

v do wdschief 1f 1t escvapes® is strictly lisble without proof of fault

te escape. This doctrine has obvious application

i
to issues of dam safety {(see "Dam Fallurs of the Rule

by Dam Fails

o

Liabllity to Overflow or Eszcape

=
s}
~
ot
-
b
A¥)
~

S F
31 ALL.E, 3d #65 and Binder, 1379).

Where impoundment is not the problem, but rather some alteration of

natural drainage pattsrns st as to change the amount, rate of flow, lovat
or other chavacteristic of drainage imposed on neighboring property owner:
common law drainage principles apply. Common law drainage decisions in

States have followed three alternative deoctyinez: the Yecommon

ensmy rule", under which property ownars have an unlimited right

with excess surface flow in any mamnner which they choeose, even o the

trivent of surrounding ownars: ths “coivil law rule”, which requires
proparty owners ho accept normal guantities of runoff from upper viparian:

use rule”, under whic

withouwt artificial interference, and the "rmasona
courts may declide each case of iopterference with natural drainsge probler

on itz own facts i costs. States differ az to whis

o]
P—(
=

te}
e
o)
ot
s}
h
oy
®
s

P
H’}
g
&
3
jol

of these doctrines are followed, but the trond seems to be in favoer of
the "reasonable use rule® {(see “Modern Status of Rule Governing Inter-

uits

[ 0]

ference of Drainage of Surface Waters,” 53 A.L.R. 24 42). Common law

among - private owners continue to arisms under urban circumstances but

the sheer complexity of metropelitan drainage patterns makes difficoult
the assigrment of fault., Thus inter~private suilts ars of limited utility

in reallocating the costs of maijor floods.

o

different fom of private vs. privats lishility for flood-relatad

lozzes involves suits by buyers against sellerxrs of real property. These
may be bhased upon a contract theory of express oy implied warvantisz of

guitakility for the buyer’s purposes, or in terms of tort on tha bagis of
Y ¥ )3 2

fraud. In the former mituation, the buysr will likely be faced with the

[$]

defense of "caveat emptor”--that ths porchaser is charged with a duty to

investigate the condition of the property before buying. Thus in Gill v,

Marguolt, 525 P.238 1030 {Cre. 1874}, the couri held that flooding along

(s

the river in gquestion was a "matier of common knowledgs" and that the

seller did not convay the land te the huver for a specific use. Thus the



w
1]
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mwer's fallure to investigate precluded recovery from the seller. {see

"endor's Concealment of Flooding Danger,” 90

=

in & better position to iovestigate naturs

But whait 1f the sel
hazards than the buyer, and furthermore knows the purposs to which the
buyer plans to put the land?  Another Oregon case, pertaining to coastal

property, Bexi, Inc, v. Salishan Properties Ing , 88D P.Zd (Ors. 1377)

decided that where sellers V. . neld themselves out as highly ski

and competent land and resort developers,” they wers sublject to a duty to

investigate and dizdlose potantial erxosion hazards. Drawing upon product

liability caszes in the building industry, the court conaolud

"I builders can be held liable for their negligence in
constructing a bullding without first making reasonable
tests to d&terﬁ*ze the gua v of the undeviving scil,
we see no reascon why & land developer--one who chocses
land apd lays Lt out into lots which are sold for the
spacific and limited purpose of building a dwelling
thereon~~-mpay not be held responsible for lozses to
purchasers caused by his failure to take reazonable
precautions to determine whether the lots he offars are
fit for that purpose. We have held as noted, that such
a developer 1s not aguarantor that the land is free frmm
all latent defectz... We ses no reazon, however, why the
commercial developer and seller ¢f land should not be
liable for the fallure to exerciszs reasonable carve in
the proiject he has undertaken.” {(p. 174).

Over 14,000 communities now are envolled in the regular program of
the Mational Flood Insurance Frogram. This means that flood insurance
rate maps are widely available in coastal areas as elssvhere. To the
extent that such maps indicate the nature and zcope of flooding hazards,

do =0 will likely

p5t)
H~
oy
p
pnt
[
P
W
~+
~
C

buvers may be expected to conmilt them and £

be viewed as contributory negligence. In 1i of the limitations of

5
<t

cting coastal hazardz such ag wave damage

o 1a

ficod insurance wma

AWSUL LS,

and erosion, howevey, zellers may still be vy

SJ

not oftsn effective as a maans of

ot
o
I
m

Privabe liability lawsui

recouping the cost of flood losses. & major ldmitation iz the proi:iem

=

i
of proof of negligence and proximate cause where ths sult iz based on
tort principles. Nateral drainage in metropolitan areas is altsred in
countless ways by myriad private and public actions. Pinpolnting a singl
private defendant as the primary cauvse of one's logs is difficult in most

cages. Even if a priseiplie sourxce of the harm can bhe proven, tha “rea-

zonable use” docivine may shisld such party frow iLisbilitv if the bensfit
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f the aliteration outweigh the harm inflicted. The plaintiff, asz mention

abova, may be zubject to the defense of contributory negligence in failin

+o ascertain or take steps to protect himzelf from potential filood proble

Finally, even if held sble, a private party mav be iansolvent ox other-

rults of

R
e
®
f‘h

wise "Judgsment proof®

plaintiff cannot coll

Thess and othar Obstacles to recovery from privats defendants loglca.

re intersst in holding public entities liakle whevre pozssible. Gover

13
{2
73
p.

ey
(

-

fnal

>ntal bhodies certainly have "deeper pockets' than most private parties.

in loco paventis® vis a vis individual property owners would

suggest that they may be for unwisze actions of

the latter. Most important, since public aciilonz and policies affect

ts, they are susepiible Yo class actions or at lsast
multiplewplaintiff suits that spread cut the cost of undertaking 1lit-
igation.

Private vs, Public Suits

Suits againzt local public bodies regarding filooding and drainag

problews are compadatively recent, and so far, have not clearly involved

coastal hasards. 7The bhalance of this papsr & series of poten~

Wi

tial obstacles to liability suits against local governments. All appear

to b surmountabkle.

e

Soveraign Inwunity. Bistorically., govermments were considered

miranes

private suits based on negligence unless they consented

This was basad on the theory that “the King can 4o no wrong."
wag extended to municipal governments in the landmark English decision
39,

in Russell vs., Men of Devon (100 Eng., Rep. 35 1798}, 'The

fas

raceived much Lip service in the United States buib has also been widely

and erodsad. Most states have now abamlished the defense of

ary”

activitizss of local governments (Sands

Govermmental-Proprietarv. A major stap in the curtallment of sovereid

immunity was the development of a distiang

=2
s
(.l
o
o]
pol
=
%
9]
1]

"govermmental” and

“proprietary” functions of local government, first enunciated by a

York court in 1842 {(Prosser, 19713, The doctrine distingulished hetwean

local acitivities which were mandated law {("governmental”™) and

thozse undsrtaken voluntarily by the muni
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pal employes was cunsldered to he

covered by soversign immunity in the former case (e.g.. police and fire
o

government liability in

ion) but capable of giving rise to 1o

the latter case {e.g. wateyr supply, recreation facilities).

",

Q.‘

dany activities, however, could not readily be assigne

g

Tt goOverT~

proprietary statuws, thus reguiring Iudicial interpretarion.

X

4]

Such has been the casze with municipal drainage and filood control activi-

inag
“rantz v, City of Hubohinzmon, 196 P.2d 227 { 1948}, it was

Ka
held that constroction on anemergency dike was proprietary in nature,

>

thereby rendering the municipality liable for negligence:

o

laving regard to the fundamental basis upon which the
stinction batween govermmental and propristary fuictions
ig based, we ars unable to say that the acts of the city
nificials heve complained of wars ig fartherance of a
govermmental function. They were not acts performed as
an agency of the state, sxpressive of its sovereigntv.
They were nct performed in promotion of the public
welfare genmsrally. They were perfommed for the special
financial benﬁfit of the city and its property, and of
1ts property owners. That was the controlling consider~
ation. The acts were essentially ifranzactions by and for
the ity in its individual corporate capacity. {196 p.24,
at 232}.

S
[N

G

The need for such strained | rpretations has lad to a widespread

repudiation of the governmantal-propristary diztinction. According to
Sands and Libonati:

It bas long been apparent that the govermmental versus
proprietary distischtion serves az an ilocantation for
stating results cotheyx than &ucipTDdL >table and uniform
guide to judicial decisions. {5 2 }o(1381],

Nonfeasanvae~Mlisfeazance., Assuming that the defendant local govern-~

ment is not lmmune o sulf, the issue arizes as to whethey it owed a duty
to the plaintiff to protact the latter from fiood damagye This raises
the distinction between "nonfesasance” and "misfeasance”. It has long

been held that local governments have go duty to protect their citizens

b

from flooding. Hven a flood control dizmtrict is not reguired to install
facilities sverywhere within its jurisdiction. But where drainage and

flood control facilitiez are constructed, they must be maintained and

operated properly and without negligence. Hayazhi vs. Alamsda County

Flood Centrol and Water Conseyvation District, 334 P.24 1048 (195%)

»

Phus a local govarnment is not liable if it does nothing to protect
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pla.:i.nt.i. ffs, but 1f it attempis i a4 particular area,

it is liable if 4

apparently is the case wheth

or not the plaint fipoded if the local government had

not intervensd. strict wan held liable for

failure to repair a levee to the detriment of the plaintiff whoze land

wonld certainly bhave been flooded without the levee

v

ties

Liability for misfeasance

has bees upheld against counties a as well as special distyicts

in California. {See, e.qg.: Carl ibura, App. .

af 1982 and 1383

121 ¢al. Rptr. 688 (1975).) oRaly

will yield a new rash of sults against California local govarnments. 1t

:

whaslzed however that local governments are not considered to

shiculd be

be "insurers” of their citizens' safety and we Evern whers a govern

ment embarks upanaflood control program, it is,

egligence, not for any damage which may oceur {(Mce@uillin, 1962). An

exception to this is where new areas are flooded dus to the project

~tion on reasonable use, helowd.

Cloak of Pederal Tmmoanity. The Flood Control zet of 1928, Sec. 70¢2c

stated:
Mo liability of any kind shall attach to or rest upon the inited
Stataes for any damage from or by finods oy flocd waters at any
place.

This provision has been haeldd to constitute an excaption to the F cal

lect that the federal government remains

to the =

@
>
7
53
~
¥
pes
o
VAN
&

Tort Claim

imgenng to sult regarding its fleood control activities. Stover vs. U.5,,

332 F.24 204 {9th Circuii, 1968}, cex 85 5. Ct. 274 (1964) .

a i,
The guestion loylically arises as to what extant this fedsral shield of

immunity applies to nonfederal governmental bodies that coopanate with

federal agencies in the design and construction of flood control

This question was specificalily addressad in Florida Rast Coas

Rallway Co. vs. U,.8. vs. Central and Southern Florida Fleood Contral

District et al., 519 .24 1184 {(53th Clyeuit, 1875). ‘This caze involwved

f's rallroad right of way on itwo cocasions due

flood damage o plainti
v fallure of a flood control levee designed and constructed by the Corps

of Engineers and ownad and operated by the defendant flood control dis~

i
e
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ander Seo. 702¢ but nevertheless held the District lishle for its par-

ticipation in the project:

¢

Although the imary respons

3 s &Y 1t" for the design of
the project, the trial judge found that Flood Control Wi
g sely with the Corps in the p annirg ”tdvea. The Flood
Contrnld u;strict,, . . "reviewed in detail amentaed on Lha
Ganeval Dasign Memorandum. . ., ths Detaill 1 Memorandum
. . . and the Proijact Flansz and Specificati
for alligmment of the project. The Flood uorf
provided advice and assistance to the Corps w1t
actual eonstruction of the project.”™ In additi
rod District furnizshed 15 percelt pf the fundﬂ for complebing
the undertaking. {548 F.24, at 1188},

)
o R
r-- l”‘

- peet f+ }-Jx

1t was further found that after an initial washout in 1979, ©, . .neithey

the Flood Contr Districot nor the Corps warned the railrocad or took

"

steps necessary Lo conrect the defecws. A zscond washout in 1970 caussad

34238,000 of damage to the plaintiff. The fleood control district was

accordingly found liable:

. .

permitting the construction of a nuisance its
espass by reason of the rapid runoff watex

It was alse held liable for negligence as owner
ﬁm:iailura to assure that the project was properly designed,
constructed and operated, and vicariocusly as a joint venturer
with ths Corps. These grounds of liability were upheld on appeal.
{549 ¥.2d, at 1189).

An additional defense posed by the flood control distric

in the preceding case was that the washout was due ko an “act of God,”

rather than the district's negligence. This was rejected by the trial

cenrt on the grounds that the rainfall invelved was not "unprecedentad"

joxy

and wag not ths "sols proxzimats cause” of the damage.

A clorads case, Barr v, Game Fish and Farks Commissioner of

Colorado, 497 P,24 340 (1972}, rejected the defense that failure of a
dare was dee to an "act of God” in the form of extraordinary rainfall.

The court held that the dam was improperly designed for the “maximam

probadde f£lood,? which the d

sfendant should have foressen. Quoting Ba

i

vs, County of Scotibs Bluff, 100 N.W, 24 285 (18641 :

#

In crder for a flood to come within ths term act of it
must have besn so unusual and extraordinary a manifestation
cf nature as coould not undsy noxmal conditions have peen
rassonak anf’ciprted oxr expected. . LAn act of God does
not necessarily mean an operation of natural forces
viglant and unezn ect@q that no bunan foresight or skill

could possibkiey have prevented its effect. It is epnough thatb
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the filooding should be such as buman foresight could
reasonably expected to aphicipate and whather it
in t*ls &es”rlptlon is ordinarily a question of
court. )

. Even where pegligence is not invoelved, a lozal

e
government is liakle to the owner of property thalt becomes flooded or iz

subject to increased levels of flooding as a result ¢

2
F
~4
oy
g
R
oy
®
3
u
ot

filood control efforts. The Ohic court in Masley vs. City of Loraine,

258 WN.E. 23 596 {1976}, hald the city liable to owners of property rea-

ceiving flooding of increased frequency and intensity as a result of the

defendant’s stomm drainage systom:

A municipal zorporation may make reaszonable uze of & satural
"“tercoursn to drain surface water and will not be liable
for ingid al damages which may be considared "damnum absque
injurla,” It is also not liable for increased flow caused
simply by improvement of lots and streets. .
But whers a municipality constructs a publ
as 3 storm sewer svstem, and thereby eff ively takes
privatse property for lts own use by casting surface waters
upon that property, it must pay compensatimn for the pro-
serty taken. . . (388 N.E. 28, at €00},

Qg
S

aprovement

v—n ’-h
bl
[
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Permit-Granting Functions. A harder guestion which has seen little

airing in the courts is whather a municipality or county may be liahle fo

£ L2

wnce of building, subdivision

flood damage avising as a result of the isxy

development approvals. Prasumably the recipient of developmant

permits would be estopped from holding the municipality liable on the

ground that thay were contributorily, and perhaps primarily, abt fault

I

Ly building in such a location. But what about the zuccessor in title

ne who haz been allowed to build in a hazardous location in the recen

Pl
)
Q

P

o

\;]

hat is the position of parties rascelving increased flooding dus

H

-

to nearby developnent approved and perhaps encouraged by the

all of the cases considered so far in this paper have involved sou

form of structural activity on the part of the losal governmenit

in which negligence or trespass was allszged. Ancthey Chio case, Myotte v

Village of Mayfield, 2375 N.E. 2d 816 (1277} also involvas a structural

activity but hints at wrong-doing in the citv'z permit-granting role as
well, Noting the tax revenue accruing to the Village from s newly-built

induztrial park, the court holds Mayfield liabie to a ty owner who

experiencas angmented ranoff from the paved surfaces of

development.

The court upheld a ban on the issuance of further building permitz by the



308

defendant until drainage in the vicinity of the plaintiff is impx

- ph

ger i

municipalities were not uvsually held liable for

flooding resulting from wrongfol issuance of a kuilding permit or from

failure to enforce an ordinancs or

{See Breiner v. €. and P. Home Builders, Ino., 536 F.2d 27 (3r4

1276.1 A recent Nevada case, howev

scrutiny in the area of municipal permit-granting. In County of

defective subdivision

'l

S

plans.

ircuit,

e

1073 {Nev., 1980}, a county and a flood ountrol

damages resulting from private dev

no local flood contyol project was involved, the court

”he County participated actively i
nds, both by its own planning, design, eng$nee$1ng,
it

.-r-'l:

s

C

for the drainage and fiood contyxoel of ths ares. (611 ¥.24,
The court went on to find that:

.. bhe economic gosts incident to the expulsion

3
ction aciivities and by its adoption of the similar activitid
f various privats developers as part of the County’'s mazteyr plan

surface rmmoff across defendant's land. Although

s 31

at 1076)

surface waters

in the transfomation of rural and semi~rvural areas intc urban
and suburban communities shouwld not be borns solely by adjoining

land owners. {Id., at 1076}

I

Summary and Conglusion

™his paper has summarily reviewed several issues and doctrines

£

=
v

ecting liability of locsl governments for actions that fail t

hy

bty

locd damage or make it worse. Analogy was drawn from suits bebwaen

private parties involving flooding and drainage izsues. Potential

liability of private parties exizts in many jurisdictions for alteration

of natural surfacs flow to the detriment of upper or lower ripar
Inter-private suits, however, are ineffective as vehicles for la
loss~-shifting due toe the problem of multipls causation and other

Suits against lowoald governments {muanicipalities, countiss,

A

=

12

ind

special districts) have been sucesssful in redressing flood-ralated

loszas in inland settings, particularly in Californis. While hyvdrologic

circumstances of the cocast differ from riverine flocding, it is

jou?

ikely

that actions by coasital substate jurisdictions regarding structural

measures, land management and emergency management may ke subject

Judieial scrutiny in the near future.

aed to
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THE DEVELOPMENT OF A CONSISTENT

ON CCASTAL BARRIERS

Chairman, Coastal Barriers

.8,

X

Department of ihe

Introduction

The enactment of the Coastal Barrier ke
represants a milestone in the development of
for the protection of an important natural v

POLICY

PTask Force
nterioy

sovrces Act of 1982 (CBERA)
conzistent federal poliley
sgource within the coastal

zona. This legislation specifically identified a coastal barrier re~
sources zystem comprised of 185 units, depicted on 177 maps, and total-
ing approximately 725 be ont miles., Fach unit has heen determined
by Congress to be a coastal barrvier and to be undeveloped as provided

by CERA.

e
<

he legislation providaes

for these undeveloped coastal barriers.

Cotober 18, 1982, no new federal financial a

may be incurred within the system except as otherwise provided

Coastal Rarrier Resourees aot itself. This

consistent fedeval budgetary policy with reg

ad

The financial prohibitions provid

blishment

by CERA,

represent the esta of a cohevent

£i31

toward these imporbtant

Upon the

natural resource areas

a valuable means of - 1n:taat1nq protection

date of enactmen

ssigtance oY exps panditures

Py

vy the

prohibition establishes a
ard o the units of the syster

as wall as the exceptions,

4 consistent federal policy

e

An important aspecit of this acih iz its simplicity. It has only twe
key components: 1) the systematic identification of a specific type of
natural resource, and 2} the implementation of a usistent federal

policy toward those identified avrsas. This

plications for the future: thege same

areas. Other significant natural

S
|o]
F e

importance”~~ may be adaptable to ths

Pecauses of its simplicity, the coastal

usad to protect weitlands, undeveloped river

and similar natural resour

regions that

components

regsouroes~~termed

area

ey

approach has profound im-
will work in othex

"areas of national

same approasih.

barriers concept could be

high hazard chaparral

Sy
it federal attention.
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af the National Park Svstem oy the National Wile ' fuge System~~areas

already identified by Congress--could also provided protection in the

-

same way. Success does not regquire federal managemsnt or ascguisition;

<

1s to protect thess areas through less federal ianvolve~

ment rathaer than more, Private initiative is ths key.

Equallyv significant, however, the coastal barrisr cons

product of the past. It represents & synthes:

5 of many sarlier ff
to protect coastal barriers and othey natural resowurces by establishing
pproach has been succeszful because

consistency in fedexal policy. Thiz a
it resolves many of the internal confl

icts inherent in ths normal apera-
tions of the federal govermment. Previous attempts to establish federal
consiztency and to resclwve these conflicts were the forsmunners of the
coastal barcier concept.

Tha first key componant of the CTeastal Barrier Resources Act was
the identification of specific undeveloped ccastal barviers 1o be placed
in the system. The definition of an "undevsloped coastal barrier® is a
product of hoth scieptific and public concernsz. It iz not, and was nob
intended to be, a purely scientific concept: the Congresz had to con~
sider the best interests of the county as a whole. A similar approach
would be necessary to implem a workable definition for the identifica-~

viocn of other “areas of national dmportance.®

The second component of the coastsl barvier concept is the applica-~
ticn of a consiztent policy toward these areas. The federal ezecutive
should act in a consistent and systematic way with regard to specific
and identifishle naturasl resources.

This article examines federal consistancy in the past, working

through the coastal barvier concepi, and leading toward the protection

t

0

of other “areas of national importance” in the future. 7o do this it
is necessary to
. define the consistency concept;

. dimcuss the possible components of a consist

federal policy

o

. yeview past efforts to eghablish consistency in federal
programns ;

. consider the coastal barrier concept from the pexspective of
the federal bhudget;

. consider federal tax policy from & consistency perspechive: and
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. apply the federal
Congresgionally

future araas

The basic

should act in a systematic manney toward arsas i

treatment.

asr plausible,

clearly are some resource

a common objactive,

evidance

ers 1s

haar

Historically, hkey

ages ,

that a second genera

without expanding
arsas
than more can be

Two benefits ac

the goverr

or encouragsad by ons

premige

for the va

wildernss
federal management and control,
can alsc be protectaed

1ied to protect these key

ment avoids expensive internal duplication.

pt to the prots
YeSOurce area

as

of

The Conzistency Concept
x> of consistency 1z simple: the federal

This dees not mean that a single-purpose policy i

st majority of the United States.

ar=as that are worthy of heing consi
The succeszsful identification of iandeveloped coas

that identifying other areas of nation

Y natural resource arzas have been sat

s arnd the like. The CBRA

araas

of natural resource

Alre

in the same manner.

natural resources.

£

rue from comsistenay in federal policy.

Projecth

program need not be protected or acguire

Second, a conzistent policy has a dramatic impact on private
and opportunities and, therefore, on the future development o

in gquestion.

ctiOz

Howevar,

agide
now
protection can be

ady~establishe

of

wixll as

government

wat merit compatible

applicable,
thera
dered from
tal
importance
as pavks

demonstrate

A

Less govermment rathex

First,

a funded
d by ancther.
expactations

£ the arsa

Tha simplicity of this concept makesz the lack of a consistent federal
policy seem inconueivable. The fedaval govermment has spent millions of
dollars trying to protect the natural resources of coasztal areas; more
millions of dollars for support faclilities that create bremendous incen-
tives toward development of the same areas; and even more millions of
dollars in insuranvs claims and disastar relief when the people that
have moved in are flooded out.
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The impact of the federal government on the ultimate us
rasources such as uvndeveloped coastal barriers is a product of federal
expenditurss, fedaral substantive legislation, and federal tax ilaws. Thes
factors are distinct because of the way they are u¢veloped by the Congres:
and administerad by the Executive Branch.

Within Congrass appropriations, substantive laws and taz legislation
t

indepandenitly. Under the committee system, legisliation

S

are

concerning sach of theze originates in a separate set of committees,

Thiz means that substantive legislation concerning, for example,

flood insvrance, will arise in one set of Congrsssional committses. Appro-

riation of funds for the insurance program will be the product of anothe:

set. Finally, tax policd ‘or insured arveas will be i

ithird. The federal aexecutive also separately addrvesses

substantive legislation, budget, and tax po

tive avanues complicaber

sinct

The existe of these three dis

federal policy, both at the Congressional and executive levels. Ohviousls

substantive laws and federal appropriations are closely related. Changirnc

ore: will dramatically affect the other. A federal program created by

> .

cal
substantive legisliation will only work if it is funded by appropriations

T™his 1s not tywe for thoss substantive laws that are not

dependent upon the distribution of federal financial assistances such ax

federal licsnse or permit programs. Although a cutback in appropriations

b

may raduce and create delavs, actual wonsistency in this area
reguires substantive legislative changes.

The third factor, tax policy, is independent of the other two. Tax
committees are distinct from those that originate subsztantive laws. In
addition, as with federal permit proyramz, the budget process doas nokb
directly change federal tax policy which is largely indspendent of appro-

priations. A reduced appropriation may limit the number of tax examingrs,

et

but peoplse will still be reguired to pay thelr taxes conszistent with

existing requirements.
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Paar Bfforts to Achieva E*bstqntlvw

coastal barviers, this would mean that
3

new financial assistance and expenditure eared toward pro-

tecting these natural resource arsas. s for bridge con-~
struction or dredgs and £fill operationsz, for example, would also be
affected.

Substanhbive consistency was not extablished by CREA and this is

. hecause substantive consiztency

typical of federal lsylsiation. This iz
with ragard to coastal barriers, or any arvea of national importance, ye-
guires that fegeral actions have a common purpozs and s single degision-
makar. Typically, the federal executive hranch has neither.

Federal laws applicabls to areas of national importance such as
undeveloped coastal barriers often have inconsistent and conflicting
goals, Fegderal legislation is typizally directed at program arveas such
as highways, health, and education and most Congrazsional committees ars
responsible for these subliects, not for specific geographic areas. Each
of these program arsas has its own specific purposs, typleally, to promote

e
expand, improve, or maintain the subject of the legislation. This means

diverse agends and instr

(&3

that the federal government, through its U
mentalities, may be encouraging and supporting highways, community develorn

ment, power facilities and natural resource protecti #11 at the same

-+

time. Subjesct mat

laws with styict program-oriented purpeses are the
first major impediment to a unified federal policy for arveaz of national

importance.

Furthey, there is no single zionmaker avallashle for areas
licy review of the intey-
action of federal programs applicable to a specific area is not feasibhla.

As enacted, program areas laws are administered by federal executive deparnt

ments responsible for the subject. Mosh zubstantive federal are

directed at the sscretaries or obther leaders of the variocus federal depaxrt
mants and agencies. Occasionally, the Congress will vest authority in a

£

pt

[

¢ agenay.  Rarely, however, will a specif

[

Speo

Jirectly authorize

Tt
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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




Federal Policy 31

Executive Office of the President. OME has traditionally
to set policy direction within legislatively established boundaries., One

{now being replaced by

ezampls is the OMB Circular A-9% review procs

& new Presidential Executive Order 122372} which structures faderal exec-

utive communications with state and local govermments. As with Exascutive

Orders, such circulars are effective in establishing tone and direction,

but they have limits, They cannol change either the legislative basis
deciglon or the decisionmakex The formula established by Congress in the

substantive legislation wust be followed.

third approach is the adoption of a more ezien or
Cabdnet Council, as has been dope by the Reagan addminigtration Here agal

P2

howevex, the ipherent restrictions of narrow legislation and specific dec

~

wili be a limitation, &z with Ezxecutive Urders and OME Circu~

a struocture can establish tons and direction but it cannot

change the limitations created by Congress.

Congressional Statements of General Policy

Pericdically Congress bas passed a vaviety of laws designed to

Per

gquide federal decisicnmaking or to establish concern aboul protection of

rtant natural or cultural resources, but not necessarily to amend

existing substantive provisions or to change the decisionmakers., Tha
National Environmental Policy Act, the Fish and Wildlife Coordination
Act, mection 105 of the National Historic Preservation Act, the Council

on Eavironmental Quality, and the role of the now~defuncht Bureau of

Outdocr Recxe iliustrative of this apprcach. All have several
t

aspects in common. First congultation and information

provisions: they do not amend specific aubject-area lagislation. SBecond,

they are not designed to veto projects bub merely to introduce environ-
mantal, socio-sconomic and cultural consziderations. Third, they leave

the decisionmaking with the substantive agencyv or program and do not
create an independent or single decisiommaker.

EBzsezusing the overall impact of these Congressional statemenis of

v iz difficult, These inid have played an important role

in raising a greater general environmental, socic-economic and cuoltural
awarenessz withio the executive branch. Although thess types of laws are

of hroad applicability, they tend to be effective only when troly signif-

v
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icant resources ars at ztake. NEPA compliance, for example, is important

whern there arve significant resources in jeopardy. AL other time it

S

becomes routine and

unnacessary and inefficient.

Specific Projest Avea Legislation

project area legiszlation is

type of re:

urce and ons o a vaviety of fadeval programs.

more general Congressional statements of polisy, these provisions covstain

i

a substantive veto effect. That is, unlass the

by these zeparate laws are satisfied, an otherwis

program or project cannot procesd. Section 4(f})

Transportaticon Act, §7 of the Endangersd Species act, portions of ths

J

the Surface Mining Control and Tand Re~

Clean Adxr Act arndd portions
clamation Act all reflect these gualities. Each iz directed at a specifl

type of resource and, with the exception of the BEndangsred Species pro-
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federal programs.

3

Specific Legislation Applicable to Designated Areas

s

Zoms legislation bhas attempted to establish a single federal purpose

Pt

and single federal decisionmaker with regard to a fa

riy broad resource

g.;.\

area. Whils there are no perfect examples, some laws ab least have ab~

temphted to establish such broad-based federal substantive consistancy.

The Coastal Zone Management Act, the orsation of the Federal Inspector

for Construction of the Alaszka Natural Gas Transg

the Pinelands Natural Reserve Act ave important examples. They arve

transitional, howaver, and each has significant limitations that frustrate

133 Trrus

extablicshment of a trus federal oonsistency

The Coastal Zone Management Act attempts to ddentify an area of con-

cern and to

ish a consistent faderal sukstaniive approach, There
are several problems, howsveyr., FPirst, the scope of the CZMA is overvhelm~

ingly diverse and cannot possibly be subiject o a

approach. While Miami Beach and desolate coastal stretchas of North

Carclina may both be within the coastal zone, they are nob the same and

cannot be treasted the same. Sscoond, and perhaps reflective of the diver~




sity of the coaztal zona, there is no single federal purpose in the Ackt.

he objectives ave vague and ili-defined when applied to the various

areas within ths coastal zone. the axecutiwv

the geastal states in the swticulation of the purposes provided by the

this problem and the

inherent in the consiste vigion ltself. CZMA does not meet sither

thers is no single f

ndard for substantive

purposs noy 1g there a single federal decisionmaker.

The Paderal Inspector for construction of the Alaska Natural Gas

Tranzportation System was created pursuant to Chaptery 9, Title 15 of the

United States Code. The provision creates 51 # federal decisior

for ths construction of the Alaska Natural

&11 federal actions applicabls te this pr

plamentation of esach of these hasz then been transfe

This 15 a dramatic and succe

the creation a single federal decisionmaker.

A third example of legislation attemphting to establish a single
fadaral purpose and a single federal deciziommaker iz a series of laws
enacted in 1978 inco:porating Lowall, Pinelands, Jean Lafitte, and Santa
Mordca Mountains into national park and recreation areas. The Lowell
(P.T.. 95~280) has the better consistency provision. BSection 102 provides
as follows:

Sec. 102 (&) BAby Padersl entity conducting oy supporting
activites directly affecting the park or preservation distrie
shall-~

(13 consuir with, cooperate with, and to the maximun
& practicable, coordinate its activities with the
Fecretanry and with the Commission: and

conduct oy support such activities in & manney
{a)
\

}
which {A) to the maximan extent practlicshle is con-~
siztent with the standards and oriteria established

.«\}

pursuant te section 303{e} of this Act, and (B} will
not have an adverse effecht on the resources of the
park or preserxrvation district.

fp]

R} No Pederal entity may izsue any license or permit
o any perfon to conduct an activity within the park or preservation
diztrict unies:s such enhity dctermlﬁmd *bgt the proposed activity
will be rnﬁmuﬂtoﬁ in a manner consistent with the ztandards and
criteria established pursuant to sschtion 202 {e} of this act and
will not have an advevrsze effecit on the resourvas of the park or
preservation diztrict.
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Afver 1978, Congress wrestled wiith a number of differsnt areas in
an attempt to refine and improve upon the legislative approash evolving
with these new areas. Consensus broke down, however, as older concepts

that would have depended upon neariy tohal federal management and control

were advocated as improvements to this new approach and the momenium was

Federal Pudget Consistency: The Coastal Barriers Congept

It has only been within the last decads that the federal budget
hasz been evaluated from an cverall perspective-~not o achieve federal
congiztency but to simply identify total federal expenditurss. Obviously,
internal budget consisitency 1s a far more sophisticated demand and
that has just begun to evolve.

In addition, despite the lack of historical precedent, theve ars in
fact few legal difficulties in establishing federal consistency through
the federal budget process. Inlike 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. Under tha
Budgat and Accounting fct of 1921, the responsibility to establish and
transmit a budget to the Congress resits ggquarely with the President. In
addition, lesser oificialz within the execubtive branch arve spacifically
forhidden from providing an estimate or reguest for an approviation, or
an increase thereof, to the Congrass unless specifically reguested by
Congrass, and only then through formal channals. The clsar auvthority ve-
siding with the FPresident to develop the federal budget and the fact that
sach budget is subjeci to review by specific appropriations committeas,
not the more diversze substantive committees, makes the budget process a
powerful policymaking tecl,

The traditional approach o protecting barrier islasdzs would have
been federal acguisition and manay nt. Svch an approach, consideread

in 1278 but not adopted, would have heen extremely expensiva, both

indtially and from a managemeni perspective, and destructive of private
oy state and local government opportunities. Thereafter, a budget
approach was initlated. Section 341 of the Omnibus Budget Reconsilation

Aot of 1981 (CBRA} (P.T. 97-35%), spoke divectly to the problem. Sub-
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section {(d) {1} provided that *{nlo new flocd insurance coverags shall
be provided. . . on or aftsr Cctober i, 1382, for any new constyuction
or subshtantial lmprovements of structures located on undevelopsd coastal
barriers which shall be designated by the Secre tary of the Interior.”
In essencs, Congress stopped future federal funding for flood insurance
on the vet-to~be-designated ceastal barriers.

The Coastal Barrier Resources aAct of 1982 (P.I,. 87-348}, expandad

the woncept embodied in QBRA. Congress took the proposed designations,

reviewed them carsfully, and snacted new legislation creating a Coastal
Rarrier Resources System. There are several signilficant observations

to be made abhout this law. First, although it restricts fedsral expend-
itures, it was noh passed as a budget measure arising out of the appro-
priations committees, In this sense, CBRR is a substantiva congistency
provision rather than a budget provision. This switceh from ORER shows the
cloze relationship between the twoe approaches. Sscond, the prohibitions
on federal financial expenditurss were significantly expanded from OBRA.
Almest all new fedeval expenditures were prohibited. Third, CBRa specifi-
cally doess not address strictly substantive federal actionsz such as parmit
and licenses that do not result in the spenific expenditure of federal
appropriations {(other ithan administirative or overhead cosis). This

dAistinction illustrates an important differsnce betwesn total substantive

stency and budget consistency alone.

The moastal barrier experience demonstrates the strensth of a fedaral
budgetary congistency program for an identifisd area of national import-
ance. 'Through the Coastal Barrier Resources Acht, the framewcik fox
rezource protection has been achievad and powerful protection ingsntives

¢

set in motion with less federal involvemsnt

- rather than wors. Unwisge

federal expenditores have been averted, costly federal acguisition and
managenent avoided, and state, local and privabe responsibilities and

opportunities

Fedeval Tax Consistency

Federal tax policy is the third majeor factoer controlling the impact

of the fedexal government. As with substantivs legislation and budget

policy, the Tax Code of the United States has a geparate and dramatic




on the fuiture uvse of identified areas of national iwmporitance.

dither the federal deficit

spactive or with ragard to impacts on
dual decisiommaking, indirect tax expenditures {potential taxes
llected because of deductiong and excepti

2ot budget ocutlavs. Hers again, private sector expectations
to the opportunities and difficulties provided by goverrmental
as and pelicy decisions. As discussed previously, ithese actions

rectly influer

futuire land use with regard to ccastal harriers

ar areas of national ipportance. Currently, tas consistency rvemains
e pessibility and one that merits specialized treatment, both by

:utive branch and the Congress.

iain the key is carsful identification and delineation. Precize

ication of areas of natlonal importance will permit and encourags
ent and supportive federal tax policy. Following the passage of

ztal Barrier Resouros

Aot tax legislation was promptly introduced

ald have eliminsted the deductibility of interest paid on a loan
construct & structure within the Ccastal Barrier Resources System.
suld be no better example of an abtempt ho align federal tax policy

leral budget policy. A policy that restriots direct faderal ax—
res on units of the Ceastal Barvier Resources System should also
direct federal tax axpenditures such as mortgasge and

casualty
netions to achleve actual consistency of purpose.

The Federal Consistency Role

enactment cof the Ccastal Rarrvier Rescurces aAct of 1982 represents
sne in the development of consistent federal policy for the pro~
;£ natural resource areas. It has demonztrated two important
Pirst, identification of natural resources is fundamental.
onsistency of federal purpose can assist to probtect such areas

xpanding government oontrol.

rkabis definition and the actual dasignation of undsvelopsd
arriers made the Coastal PBarrier Resources Act possibla. Thers
to define and identify those remaining segments of the United
3t are worthy of specialized faderal attention. Congressz has

tablished the groundwork for this

s

identification process in
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twd ways. t

idantified through exl

irst, many

& natural resource areas have already been

sting legislation. Second, with passage of the

PTaz Treatment Extension Act of 1980, Congress established a careful and

workable definition o

that may merit additio

f thoss additional areas of national importance

»nal federal concern. That legislation defines

those special areas for which preservation or protection consititutes a

"congsrvation purposse’ undey portions of the United Statbe

On key natural

mzzt be made. Should

ection and, if so,

erally established natural rezource areas an

Act def
merit | attantl
however.
geared to the proposi
Federal expenditures
inconsiztencies. 8t
with an additional in

act for them.

areas have heen ident 1, two critical

the federal government participate in their

wow zhould this e done? Both the existence of fed-~

that there arve areas

on. This attention must

hecause it ism

2y concept bas

tion that the federal role should be limite

ternal

should be restricted to aveid expensive

ate, local and private participantsz should be provided

centive to act, not o have the federal government

Fedaral consistency can accomplizh these goals., Onrs aveas of

national importance have been identified, ths federal impact on the ares

must he reevaluated,

impacts aligned in a

m
6]
)
~
al
Y
o
D
[
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o
Iad
-

and fedara

ct
pol
o
Fre
el
S
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as appropriate, to be
the degres further un

should be

@

sistent federal voice

identified areas.

incentive toward prot

o
establishaed

a zingle purpose must be establishsd and the federal

consistent manner. First, the three wmajor federal
areas, federal substantive legislation, federal

1 budget policy, must be reevaluated and adiusted,

consistent with the federal cobisctive., Second, to

I3

federal decisionmaker

o

pert

ity is appropriate, a sing
for these arsas. There may bae & need for a con-

interpreting federal policy

the faderal govermmeni oan create a significant
ection of areas of national importance and also

intsrvention and federal management outside of alread

established areas. Tmportant incentives for state, local and private

protection efforts can be established without an expansion of the federal
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It iz from this perspective that the coastal barrier experiegce
and the ideal of federal consiztency it represents becoms most importani.

approach has done

addressed &

This

ingle type of rescurce, =

t one that cover

geographic areas,. in a systematic and compatible way.
has been utilized to assist in the protection of a key nal

save taxpaver dollars, and to aveid federal

local concsrns. =3

an effective and precis

rafted., National pricrities have been established,

=t for

has been

o

additional non-federal

Foderal cons

intervention and

federal too

onhales and

significant
istenc

tural resouros,

preempiio
1 has

but not dictat:

protacticn.



SUMMARY OF

NATIOMAL FLO

During the paszt vear the

dusted umber of situdiss on

{FEMA)Y tional

foliowing

. Is the flood
davelopment?

. Shoeuld flood
hasard areas?

. are flood plain
enf@rcedf

. How doex FEMA establish

. s it possible to
the NFIP self-sust

. Is the fedsral flood
mech
wiith

a direct annual

the impact o

and
iz FPEMA's

the smergency p

GAC's findings and recommendations relating to these izsues are
discussed below. A complete lilst of GAO reports oo the NFIP is appended.

¥lond Inguranc

&

RECENT

Flood Insurance Program

insuranos

insurance
anism for handling the program's

GAD STUDTEES RELATING TO THE
""" INSURANCE PROGRAM

Ron Wood

counting Office

General Accounting Office {(GAQ) hasz con-

the Federal Emsrgency Management Agenoy's

{NFIPY. GAO hazm exanined the

3

program stlmunlating ficod plain

avallable for in high

bea

development.

beilng adeguately

actuax

federal subzidy and mak

the

inate

vevolving fund an
finances as

appropriate
compared
appropriastion?

increases on

recent pvemium ratea

community participation in the WFIP?

communities

in converting flcod~prone
1 5 NEIPT?

Lo the regu of the

Is Not a Significant Factor 1o

Encouraging Coastal and

Barrier Iisland Dev

relopment {(GAD, 19223

CaUS

(‘.)

ment and recoreation, After s
federal, state,

tha

ing various

literature, 5A0 concludad

is not the princi

island commurni

ctive

and local

1 g rapildly

es are devel

Opin

features and portunites for re

{
e

tudyin comminlties interviow-

i— t}‘iﬁ‘ avVa

these

ment in

a marginal added incentive o development.
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rloed insurance provides financial
and to individuals to buy homes or
buildings constructed mest certain
with greatar confidence to allow o
with a more sacure fesling of havi

Cther major factors promobing
island communities inciude bridge
infraztructure such as roads, wate
ability of mortgage and investment
of the economy; and regilonal and 1

Many of the

raviewed pointed out that these ot

develcopment than flood insurance

-,
X

vised that a new bridge was reszpon

Py

Dozan City. The following tabl

interviewed.

115 people interv

summarizes

security to lenders to wmaks loanxz
make investments and it regquires e
standards, thus providing communities

onstruction in such areas and individaal
ng a safer structure.
development of coastal and barrvier
access to barrier islands; community
v, sewers, and utilities; the avail-
capital; construction costs; the state
ocal economic conditions.
iewed and the many research studies

her

For ezampls, Maryland

sible for increassd deve

the views of

factors were more important to

officials ad~

elopment in

~
b

the individual

TA

SUMMARY OF VIEWS

LY

OF FLOOD INSURANCE

sons program aided

~
3

BLE
S REGARDING IMPACT
OGN DEVELOPMENT

devalopment

Groug

Ne
particular

No dimpact

o

Program

Interviewed Security Construction TEASON fio opinion Discouraged Total
Federal
officials 3 & 1 2 0 12
State
officials & 12 7 O g 25
Community
cfficials 5 9 4 3 o 21
Fusiness
people 24 11 1 11 3 57
Total 38 38 22 ib i 115
No one cited flood insurance as the principal factor encouraging
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N

Flood plain development, but 98 of 115 people interviewed thought that
flood insurancs alded development. The primary reasons given were finan-
cial security and better construcition standards. Pifteen pecple said

that flood insurance had no impact on development and one had no opinion.

FPederal, state, and local community officials thought that the pri

iy

rEason flood insurance program alded development was the better con~
struction standards required under the program. Fusiness people thoughtb

that the most important reason the program aided dsvelopment was the

financial security the provides,

Should ¥l Insurance Bae Avallable

For bDevelopment In High Hazard Areas? {3ag, 1982)

Development in coastal high hazard areas iz pemitied 1f certain

wid plain management yrequirements have bassn met, Recent information,
observations in the field, and discussions with community officials re-
vealed that past development in some coastal bigh hazard areas may have

been unwise because wave heights from storms and the stability of struc-

nres to withstand wave impacts had not been considersd. FEMA has recentl:

revised its insurance rating system to encourage elevation at least to
the wave height level in the coastal high hag areas as an interim

measure until new maps ars developed which reflsct wave heights and are

adopted as part the loecal flood plaln ordinances.
Even with this recent ilmprovement, Congress should reconsidsr whethe:

sz desirabls public policy to eontinue providing flood insurance for

$ein

it
new oy substantially improved structures in high hazard areas adiacent

to the coast~~raferred to as wave veloclty arsas or V zones~~bhecause of

3

3)

unavoidable potential for loss of life and destruction of property in

these areas. At the same time, Congress should e 1sider whetheyr federa’
financial assistance for acguisition, constructi or reconstruction

purposes should continue to be provided in the al high hazard aresas.
The policy guestion involved is whethar the fedexal government, through

1US Assis

b2

tances programs and tax laws, should share in ths risks or whethe
individuals whoe build in coastal high hazard areas in the fature should

asgsume the full rvisks of losses.
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A's Monitoring Program Inadeguate fo

= ~

Enforcing Floocd Plain Managemsnt Regulations {(GAC, 1282)

FEMA conducts 2 limited monitoring pr determine how well

communities participating in the flood insurance program are enforcing
fiood plain management regulations, The key element of this program is
a wvisit by PEMA representatives to an individual community, referved to
as a Community Zssistance and Program Evaluation {(CAPE) wvisit, A CAPE

visit involves meeting with local officials and other corgmnity people,

l"h

n
a review of construction permit procedures, and a field inspection of
new construchtion occurring in the flood plain. The obijectives of a CAFE

LS
2

vin and clarify the program (community assisztance) and

,..-o

1t ave to exy
Lo check on a community's implementation of its flood plain managament

OE‘L) .

;..1.

regulations {(program evaliuai
The zuccessinl mitigation of flood hazards in the United States iz

dependent on the adoption and enforcement of sound fleod plain management

practices at the local government level., After 15 vears, relatively

Little is known overall sbhout how well commundtd in the flood insurance

program are enforcing flood plain management ragulationz. GAO found

that FEMA's monitoring program was limited, the method of salechting

communities to visit waz inadeguate, and the results of community visits

}...u

were not evaluated.
FEMA had established a goal of monitoring about 20% of the regular

3 Y

program comgeunities in the fleood insurance program each vear. FPor ithe

Beby

five years anding Saptewber 30, 1981, FPEMA had visited only 77% of the

number of communities that it intended to vieit. FEMA Regions IV
{Atlanta) and VI (Pallas) attaiced only ahout one-third of their goal,
yet those twe regions account for about 70% of policies in force and
new construction in the flood plains and about 57% of total insurance
claimaz paid to date.

GAG alzao Eound that styong perceptions exist that PEMA headguarters
was lenient in reguiring thal program regulations be anforced by par-
ticipating communities. PEMA management told us of thelr intent o pursue

ressive monitoring program and suspend communities that did not

B oags

comply with fleood plain management regulations.

L-.;'
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GAO recomended that PEMA:

Bet
accordi
ter, the
adaguate
sueoessi
adequate

In
RLCgram
regquires

rates in

Establish a centralized control svetem to di and suide the

monitorinm and enforcement pProgra system should incluc

the zystematic selection and peyio ting of information

on hnq commanitias in each region whose compliance with floed
i Thas

plain requiremants is considered critica
should receive priority for monitoring visits
alge include continuing evaluaitions ;
measure lodividual and overall comman
avaluate the effactivenzss of the moni
raglon.

li»mhﬁ“>saﬂ
regions IV (&

e foe
o+
"Q

?"‘“ Q

e
}_—J
had
%

to increase monitoring activities in
{ballas).

kea

Igsue a policy statement to regional offices and program partici-
pants setting out the agency's poszition on suspending communities
for failure to enfor 3 vlsin management regulations

FEMA's Ratesetiting Process Needs to Be

EA
Changed To Incres Income {(GAG, 1983a)

waeen 1978 and 1981, a period of moderate flooding experiencs

ng o Faderal Insurancs Administration's {FIA's) Depuby Administra-

N

vast majority of the prograw’s risk premium rates did nnt prody

pramium income to cover thelr associated oosts. Despite thr

ve rate increasss sines Januwary 1981, these rates are still in-

adeguate ratss have created an unnecessary fiscal drain on ths

2 1

and may have worked counter to Congressional intent. The act
policvholders in newlyv constroctasd property to pay actuarial
ordaer to create the proper incentives for taking floocd loss

MEBIULES . Rates fory new construction in zones A1-3A30 and Vi~

341

»

been inadequate and may have dampsned inoentives to mitigate

losses. In any event, the federal goverrstent has had Lo provids

o ovar
a self-s
focusead

In our d

are undexrway to addreszs the weaknesses we have idesntif

effort

ntial subsidy in an area where none was originally intendsd.

‘s yisk premium vates need to produce adeguate premium incoms

e

thely amscclated costs. By setting a fiscsl vear 1285 goal of
ustaining, actuarially sound program, FIA's adminiztrator has
the agency'z attention on the adegquacy the risk premium rates

Led various efforts ithat

\..;.

of
entif

[N
IS
p;

iscussions with FIA officials, we

§3
.

EMA' s

11

3

to date, howsver, iz o s very preliminaxy stage and
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the actions o produce adsguate risk premium

rates hava put forth a con-

L it iz to produce a credible ting method that

siderable

will generate adeguate risk premium rates by £

affort would be materially ass

[N
103
~+

W=¥e

«B

i 1f, az it has proposed, it develops

data and meth-

a plan that provides a clear agenda for addres:

iological weaknesses that have contributed to the currvent zituabion

covrecting the identified weaknssses, other actions axs
needed to improve FEMA's ratesetting and wmaks it more in line with ac~
cepted actuarial principles. First, FEMA needs to estimate and bagin
to accumulate a catastrophic reserve. Accepted actuarial principles

clearly warrant such an action. FEMA's borrowing authority is not, in

GRC's view, an adeguate surrogate for a raserve since its use increases

‘.u

rather than coffsets program costs.
SBecond, FEMA needs to explore ways to simplify its rats structure.

i

The current astructure iz too complex and may actually contyibutes to the

program’'s financial problems. Fewer classifications would not prevent

FEMA from charging rJllbynblder“ op tha basis of the risk through broader

risk cat wwtant consideration in light of the program's

gories~-an iug
Finally, in sebting rates FEMA needs to conitinus to give more ove-

dence to its recent We recognize that the nature of

floods can result highly variable data. Indeed, FEMA's adoption of
the hydrologic model is an attempt te deal with this phencmenon, This

del, howaver, has not proven to be a very accurate pyredictor. Further,

t

& program’s zones, parbicularly zones B and <,

1

ratez in some

_<

are not based on the model but on Judgment.

To develop a risk premium rabe structure

premium income and is in line with acceptad

recommendaed thalt the Director of FEMA

. Develop and
and methodcl
approach.

mate and eztablish a ¢

atastrophlic reszerve.

op a rate structurs which appropriately reflects variations
without wnnecessary complexity.

. Increase vyeliance on recent loss experisnce in zatting rates.
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Alternatives Exist for Eliminating

7

.y

the Federal Suhaidy {(GAQ, 19834)

t

1
1

isc

QJ

To develop a self-sustaining, actuarially sound program by

52

o

118 wi

%

yvear 19853, FEMA will need to allminate the federal subsidy. ¥
require an incyease in the chargsable rates and/or a decrease in the

value of the insurance provided. It is unrealisztic o expeot the policy-

holders paviog risk premium rates, whoe constitube less than half of the

-

8 are alresady inadequate and will have to be raised

©

program and whose rat
to bear the full avden of the exiszting federal subsidy through a cross-—
subsidy. Faced with substantizlly higher rates, these policyvholders
might leave the program.

FEMA will have difficulty deciding exactly what changes in chargeabis

rates will ks ne

R

v. Ths current chargeable rates in the regular

progran wers sel on the basis of what FIA officials believed was afforxdab
and act with reference to the risk prewimn rates which could be charged.

4z a result, the awount of the intended subsidy cannot be readily detex~

minzd., Whidle this approach was appropriate for the smergency program,
it was not and iz not appropriate for the regular program.

In oxder to decide what changes sre necessary to eliminate the feder
subsidy, FEMA needs to develop a chargeable rate structure which clearly
identifies the amouni of intended subsidy. 'The best way to accomplish
this im the approach Congress suggested in the A ct: establish risk pre-
mium rates that produce adeguate premium income and derive a set of
chargeable rates which could be determined by subtracting a percentage

subsidy from the risk premium rates.

Raizing the chargeable rates or decreasing the valeves of ilpzurance
provided, if done in a yelatively short time frame, could be harmful to

srogyam objactives by n oing participation and increasing the use of

4

dizaster assistance and casualty loss tax writeoffs. Thus, FEMA musth
carefully monitor the impact of its chargeable rate increases on its

policvholder base, FEMA also needs te develop a method to monitor the
impact of aoy changes it might institute in the value of insuvrance co-
verage on the demand for disaster assistance or the level of casualty

loss tax writeoffs. FEMA may find it the Administrator

recognized, to extend the time frame for eliminating the federal subsidy
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The Act currepntly alliows FEMA considerable fyreedom in

chargeable rates. TFormer PIa Admind

the federal subsidy was to be aoc
time through the turnover of the

=t regulations and not through

current Adminizstrator has taken

o
::.“
5
N
o
/\
[

He wants to elb

v
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the federal subsidy in a

.

To 4o so will require changes in the chargeable rats

o

and/or in the amcunt of insurancs provided., While the Administrator has

indicated that he does not want to achieve his objective of a self-sustai

ny, actuari sound program by reducing

ir the program,
his approach does repressent g fundamental changs from how the program
has previously been administered.

In view of this the Congress nzeds to consider telling FEMA whethar
it agress with the shift o dirvection and giving FEMA specif
on how the federal subsidy should be eliminated. Tf Congreas supports
the current Admianistrator, it needs to recognize that chargeable rates
are likely bto increase, possibly by a substantial amount, and that wide
participation may not be achlieved. On ths other hand, if Congress
supports the more gradual approach employed by pravions Adninistrators,
it needs to recognize that a substantial federal subsidy could comtinoe

into the next ocantury.

Congress Can Inorsase Its Control

-{GnD, 1983a)

C;

Over How Flood Insurance is Finangsd

Congress established a revolving fund to finance flocod insurance.

guch fund

[44]
W

re typilcoally sebt up to finance government programs whals i
buyer/seller relationship exzists. When the congress astablizhad the

flood insurance revolving fund, it expectad the

=
q

srogram to be run as

a—C,
((‘

a joint govermment~insurance industyy operation and viewed the fund as
necessary to provide flexibility and timeliness in paying claims. after
a series of disagreements, in 1278 the government terminated the insurance

industry’s involvement and took over the program.

Recause premium income has not covered costs, FEMA financed ths

insurance program's lossss by borvrowing fuands from the UL8. Traasury.
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RBetween 1970 and 1980 it borrowed about $8%4 million and by the start
of fiscal vear 1951 had almosi exhausted its $1 billion borrowing anth~

> -~

tions in fiszcal vear 1981 and 192812 have restoved FEMA's

ority. Appropri

rowing authority to just under 31 billion, &lthough it borrowsed money

each veay, FEMA was nob regulved by its enabling leglislation to regularly
reguest appropriations te repay its borrowings. GAD believes that the

Lack of a regular regulirement to reguest appropriations to repay borrowin
haz reduced the ability of Congress to ovarsee ths flood insurance progrs
and to identify why the program was opsrating at a def

GAU has often expressed concern over Congress' weakening its conirol

QVeY proygranm it authorizes revolving funds, GA0 believes

the public interest i3 best served when the congrass exsrcises
contrel through the appropriations process. At the same time, GAD has
recognized that theve are legitimate reascns for establishing revolving
funds and as a ryesult has stated that revolving funds need to be eraminad

perindically to determine whether thay still meet the criteria that
justified thelr creation. Because the hasic conditionsz surrounding the
flood insurance revolving fund have chaanged, GAO balieves thaib Congress
needs to review how flood insurance iz financed.

GAG believes a congreszsional decision on program financing needs
to be clozely tied to action Congress takes on continuing the federal
subzidy, If Congress choozes to support FEMA's effort to maks the progra
self-sustaining in a relatively shorit time frams, GAD halieves the re~
volving fund can be retained, but GAQ recommends that Congress amand the

National Plood Insurance Act of 1968 to increase iits oversight and

control over how FEMA finances its losse

m

1f, on the other hand, Congress wishesz to have the federal subsidy
gradually eliminated over the next several decades, Lhareby making the
need for continued federal funding an  integral part of the program, GAD

belisves the flood insurancs program should be financed through direct

6..|-

a
BPRYORT iong. To accomplish this change and retain FEMA's flexibility
o pay flood claims, GAO recommended amendments o the National Flood

Insurance Aot of 13864,

Various Factors Have Contributed to

the Decline in NPIP particlipation {GAD, 1983h)
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Congress establisbed the NFIP to reduce mounting federal sxpenditure

complish this objective, flood insuvranoe

3
8
)
3
&..(
o
m

was to bhe oifered only in those flood-prone communities that adopted and

enforced adequate flood plain management regulations. Having as many

individuals and communitie
abjective. If large raanwbers of individuals

demand for cther forms of postdisaster assis

can be reduced. in~

Administration disaster

.

Aividual participation can wake the insurance

le by allowing

ding and the fixed coszts of the program to e spread over

i

n is also importsnt

a broader base. Mawimum community

becauss

reduce future
possible.

The same wonth FEMA first raised rates--January 1981-~ind

ipation in the program as measured by the number of policies in foro
began bo decline. Participation fell from a peak of dbout 2,014,500 polici
in December 1920 to about 1,880,400 in Rovember 1882. During this same
time period, siz a1l communities left the program. GAQ identified
zeveral factors in addition to the rate increases which could have con-
tyibuted to the decline in individual participation. These factors are
the decline in the housing market during the last few yaars, the smaller
rmabeyr of floods and flceed losses expsrienced in the last few years, and t
genaral economic receszion that began in July 1921,

GAD'w analysis indicated that while the rate increases 4did have szonme
influence on the decline in prograwm participation, other factors, in
ticwlar the smallex momber of floods in rescent vears and the general

1o
fected program participation. The statdsti-

o
i

recession, also negatively

o
"y

cal tachnigues (regression analyeiz} used by GAD cannob determine with am
dagree of precision the relative effest on progyram participation of the
rate increases as 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 com-

minities left the program because of the rate inorease In any evant,

the communities were very small, with the total number of nolicies in the

six communities scomunting for only 0.01% of the total number of polisd
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G &1k .

The FILA Administrator has been concernsd about the possible adve

impact of rate increasaes On prograwn participation and ths preogram’s

okiectives He has stated that if FEMA determines that rate increases

re~ayxamine and ravise its

ars hurting program participation,

geal of achieving a self-sustaining program by fiscal yvear 1388.

Improvements FEMA Could Make to Expadite

Transfer of Emergency Communitiss Into

Regular Phase of NFIP {(GAD, 1983c¢)

6

To enter the "ragular” phase of the National Flood Insurance Pro-
gram, & community needs a Flood Insurance Rate Map. Thiz map zhows areas

of relative flood risk and helps determine the rate a policyholder pavs

r flood insurance. The Wational Flood Insurance Ast of 1988 gave FEMA
15 years to produce rate maps for the over 17,000 flood-prone communities

in the nation. Az of May 1923, FEMA has produced rate maps for £.,600

$.

communities and haz another 1,400 communities under study. This has left

7,300 communi in the Yemergency” phase of ths program, where limited
amounts of flood insurance ars avallable.

FEMA hasz used three techoiquss to produce flood insuvrancs rate
maps--detailed studies, existing data studies, and special convarsions.
PEMA has ganevally obtained flood insurance rate maps though detailed
studisas. These studies take ahout four ysavs to complete and have cost
on the average aboub $50,000. The altevnative mapping techoigues, exist~
ing data studles and special cenversion, can be used to produce flood
insurance rate maps in less time and at less oost. For example, FEMA

cost about $&,000 and take two

estimates thal existing data studies
years to gomplets and special conversions cost az litile as $1,000 and
can be cvompleted within a vear. FEMA, however, has chosen te rely oo
the detadled study technigue to develop flood insurance rate maps for

73% of the commmities in the regular phase of the flood insurance

FEMA's process for making mapping dacisions can be improved. The

process as carvently implemented focuses only on whether or not Lo map

a community in detail. It does not include & systemabic analyeis of



sther avallable, lazs costiy alternstives for converting communitiss to
the program’s regular phase. In addition, becauge sach FEMA ragion makes
mwapping decisions differently, the process places varying awphaszsis on ths
commuiity's future development potential as a factor affecting the decis-~
ion o map.

GAC bellieves that developmeni potenitial is the key factor in making
decisions about how 1o map a particular community. If a community is
growing, it will need the detailed risk zone and flood water height
information a dastailed map provides in order to develop adeguate flood
plain management regulations., If a community has no potential for de-
velopment, the extra information a detailed map providez thait a flood
hazard boundary map may not, in GAD's view,doss not warrant the added cost.

Because FEMA's approach to date has focused on detailed mapping and
has placed varying amount of emphasis on analyzing a communiby's growth

potential, opportunities to convert communities to the regular phase

without detailed mapping may have been miszed. As recently as January
1983, FEMA proposaed a long range plan which would provide for a significa
number of special conversions amonyg the 7,300 communities still needing
rate maps; howeveyr, FEMA was still proposing to map about 2,800 communitic

in detail.

GAQ believes thalb FEMA needs to take a closer look @t how
make future mapping decisions. FEMA has recognizaed the need to revise
its approach amd has tasken the firset step by proposing to rank the re-
maining 7,300 communities based on criteria which measure their devslop-
ment potrential. FEMA should develop a systematic approach that incorpore
ates other mapping approachss into the decision-making process, and welghe

the added flood plain management data provided by a detailed map against

the map’s cost and the development potential of the communiity in guestion

Refarences

U.8. General Accounting Office

™3

1282 National Flood Insurance: Marginal Impact on Flood Flain
Development —- Bdmlnlstra*lve Improvements Need. GaQ/TED
82~105. August 16.

any

1983 Hational Flood Inzurance Program: Majorx Changes Waaded If
It Is To Operate Without A Pederal Susidy, GAO/RCED-83-H3
January 3.




Federal Poligy

1983b

The Effect of Premium Increasss On Achieving the National
riood Insurance Program's Objectives. GAL/RCED~83-167.
February 28.

Tentative Findings From Ongoing Aszignment. (0168115},
May.




Faderal Folicy

(%)
EaN
-

GAO Reports On The

National Flood Insurance Program

Actions Needed to provide Greatex 7-1
Insuranos Frotection to Flood
Vommunl“l 5~ Paederal Insurance
Administration

Kational Attempts to Reduce Lossas
From Floods Ry Flanning f
Controlling the Uses of Flood-

Prone Lands - Muitiagency

Tulsa, Oklahoma's Participatior
National Flood Insurance Prograt~
Insurance Administration

rormidable Adminiztrative Challenge §~22~-78
Achisving National Flood Insurance
Program Obijsctives

Report Lo HUD Secretary: Pinancial 3-23~77
Controls COver MNational Plood Insurance
Proygran

Report to Senator Eagleton: The 5~5-78
Johnatown Avea Flood of 1877: Case
Study for the Future

Report to Sanabtoxr Eaglet"
Cenversion of Hational 3
FProgram from Industry-{
Government~Qperated

ood Tns& CAnCe
ated to

Report to HUD Secretavry: Efforts to 3~22~79
Reduce Flood Losses: Fid's FPlood
Inauwrance Pragram

Examination of Financial Statements of H~1-79
thie National FPlood Insurance Frogram
ax of Decembeyr 31, 1877

How Do Pederal Agencies Assure That 6-1~79
Disastey Loan Recipleonts Maintain
Mandatory Flix

t Lo Senators Garn and Mstzenbaum: 5~12-81
Texrmination of the Map Information
FPanility Contract by FEMA

Rex

Refarence

Ny

RED~T75~327

£a

CED~76-34

CEL~-TF1~47

CED~-Ti~114

CED-72~122

CED~-T3~70

CED~30~10



Federal Policy

s

‘e

Terminationg the Audit of ths ¥
Pleed Insurance Program’s Fis
Finanoial Statements

Claims Processing Procedures of the
National Flood Insurance Program

Follow~-up on Claims Processing Pro-
cedures of the Watifonal Flood Insur-

ance Program

Wational Flooed Insurance:
~-Marginal Tmpact on Flood Plain
Development
~~Administrative Improvements Neede

Cu

National Fleod Insurancs Progrf
Changes Needed If Tt Iz To
Without A Paderal Subsidy

5

The Effsct of Premiuwm Increases on
Achieving the National FPlood Insur-~
ance Program’s Obdectives

me-MaAior

Iszue
Date

9~21~81

8~16~32

2~28-~83

Peferencsa
Number

AFMD~31-93

b

AFMD-S2-56

03/ AFMD~
82~568

GAD/CEL~82 -~

105

\//*C"D~

GAO /S RCED-
~107






ONTEMPOEARY WATER RESQURCES POLICY: FEDERAL
ADRJUSTMENT AND STATE ASCENDANCY

William J. Donovan
Chief, Pleed Flain Management Service:s and Coastal Resources Branch
.8, Army Corps of Engineers
That this meeting is timely is well attested to by the coaztal
hazard experiences of this past winter: the damage caused by Hurricane
Twa in Hawail, two California coastal storms of high intensity, and a

r storm that reached frow Long Island up through the New England

..
g
L

eoast,. Coastal hazard concerns, including the prevention of coastal
flood disasters resulting from hurricanes, :orthe tersz®, and otherx
high~energy ccastal storms, ars among the most dynamic and complex watex

resources problems faclng the nation, and rep ent a particular challeng:

to some 30 states that bhoxder on the sea coasts and the Grealr Lakes.
Gver the past two decades, about 0% of the national population growth
has bsen in the 30 coastal states, which now contain over 75% of the
nation's poprlation and 12 of the 13 largesit cities. Since the coastal
zone is growing move rapidly in population than other parts of the nation
the hazard potential intensifiss each vear.

Ardditionally, studies show that the naticnal shoreline ls generally
in "bad snape”. 0f the 84,000 milss of U.5. shoreline some 21,000 miles

are undergoing serious erosion causing widespread loss of land and prog-

&

erty. It is expected that lives wi be endangered within five vears in
most threatened portions. It should be noted that the extent of coastal
erosion should be of considerable significance to the private sector,
since about 70% of the ervoding shoreline is in private ownership. Tharte
is fairly general agreement that coastal problemsare more complex than
riverins ounes, of which we have considerably more knowledge and experienc
In short, while much iz konown about the coast and the coastal zone, there
is vet a great deal to be learned.

tinderlyving the many diverse presentations and discussions of coastal
concerns, problewms, and opportunities at this symposium has been a clear,

fairly definite general awareness that as a nation we arve caught up in

changing times, wncertain tiwesz and, incontrovertikly, in & national
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budget crunch. In & disastrous vear of flcods, mudsiides, and other
aberrations of nature, even The aAmerican Red Cross has yun ouh of disaste:;

assistancs money. There also is a keen avareness of new and emerying

ational policies pertinent to the management of water resources in gen-~

caztal high hazard areas

19

eral and < o oparticulay; and, amonyg many paople

there appsars to be a view that the old ways of doing things no longerx
work, or a least do pnot work effectively. Finally, thare iz a guite
general awaraness that in the foture the faderal government will be doing
.

ng mors.,  oall all of this the "New Fed-

less and the states will be dod

eralism®, or whatever, but in seeking to place the greatest possible

reponsibility on the states, it emphasize:
. State primacy aod state {and local) ascendancy in assuoming
reater responsibility for the planning and management of

t ¥

X
IV CeS )

. SBignificant increases in non-federal cost shar:
bringing about wore cost-effective wrojects,
overinvestment in water facilities, improving t ;

fiscal copdition, and abasttliog the advance to full econowmio

racovery;

. Regulato veform and permit simplification in water rasources

Ty
management ;
. Greateyr accountability to taxpayeyrs in the expenditure of
public funds; and
. In general, a foous on economic efficiency and the elimination
of percieved wasteful empendituresz, op "privatization®, and on
the related play of the market.

Under the umbrella of the interrelated policies encompassed by this

New Fedevalism, the states are being only to Yput theiy

1

ir own regulations,

’.J«
ﬂ’)
1'.7"
I

money where thelr wouths ara”™ but alzo toe rev
procedures, and policies consizstent with that commitwment and in accord

with their ascendancy in water resources manageuernt .
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At the same time, bowever, the considerati
water plamning and management programs is not precluded. Interstats

cmpacts have been used for at least 60 years in such programs aw brans~

. and port development.

pertation, water pollubion control,
Such compacts must have the consent of Congress, and Congress may hbecome
a party to them. In our area of interast, perhaps the best known example
is the 1361 Delaware River Rasin Compact among Delaware, New Jersey,

New York, Pennsylvanla, and the Congress of the United States. Its




represents all five partises to bthe Compact, can adopt

Commission, whi

and promote uniform and coordinated policies for water conszervation,
control, and river management. In accord with =zuch policles, 1t can
encourags the planning, devalopment, and financoing of water resources.

Doubtless, compacts, agreemants enteved into by administrative

3
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officials without legislative action, and
ta

the attairnment of more flexible and squitakle igstitubional arrangements

amonyg local, state, and federal entitd ber seriocusly ewplored in

Thus, as many states move toward shaving rasponsililitis

nd with the federal governmeni in water resources planniy

development and management parthersi selal challenge awaits those

ips, a

persons who are already involved, to contribute their skills and expertis
to the articulation and conduct of both intra and interstate water re-~
SOUCCES Prograns.
It is notable that a concern for environmental guality or enviyon-
wtation and relatad

mental zensitivity has undergirded imost every preser

Q

concernsd

cussion at this

with coastal issues are snvivonmentally aware. There are few people

better equipped by training, experience, and practical chservation to

appreciate the considerable environmental values of enastal beachss and

barriers, and thair intsgral role in protecting and nurturing the bio-

.

ogically rich, diverse, and valuable plant and animal asguatic habitats

and marine life generally associ

A3

ted with inlets, bays, sounds, estuaries,

@

and saltmarsh ecosystems. Coastal people “study naturs, not bocks," ax
the great Louls Aggasiz dlracted over a centry ago.

n this regard, it is well to remind ourselves that national pol

4

5]

continue to show a conzensuys in support of envivonmental programs, pay-
ticularly clean aily, clean water, and endangered spacies. While some of

our envirommental laws and programs pertinent thereto nmay yet
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and modified, a concern for the envivonment appears to be firmly eztablist

~

in the national ethoz. Environmental Lo e viewsd mersly

az a "side problem” to be handied on an ad hoco At the same time,

howaver, ths to attain and zustain a high level of economic growth

ed
and to reduce budget deficits that hinder zconowis recovery is recognized

as abasolutely assential to national progress What the
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puklic appears to be sayving is that it dosp nolb want indizoriwminate
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growth in any iocation at any cost, i.e., an atiitwie of "damn Lhe nega-
tive externalities, full speed ahead.” Congress has acknowledged this
sentiment with paszsage of the Coastal Parrier Resources Act. Consistaent

with this, private plannersz and developers as well as local, state, and

=

sderal resource managers all share the need to make it ecconomically

b

SI)

attractive toe do the environmentally desirable. This embraces a positive
view of economics and the enviromment, rather than a polariziong visw of
sronomics versus the environmant. We delude ourselves, howevar, 1if ws
think striking a balance between the two iz easy. It is not., HNonetheles:
as conscientious professionals--and professionals of conscience~~we

are bound to seriously address this concern within the advances and Limits
tion of the artz and scisnces in which we are variously trained, the poli-
cles mandated us by constituted anthority, and the legislative ehactments
of the Congress of the United States.

The Corps's civil works program is generally assoclated with highly
visible public works projects aimed at s variety of purposss—-navigable
waterways and ports, hydropowsy, water supply and guality, and the plarniog
and construction of engineering projects to mitigate ccasztal and riverine
flood hazards. In iits role as a provider of technical expsrtise, the Corp

has

]

conducted feasibility studies and designed, built and maintained

coastal works forxr many decades. Starting with the protection of federal
property, expanding to studies of public property, and thence o partici-
paticn in the protection of public properity, the Corps has done research

to address a wide range of coastal hazard problems. OQur research on

coastal process and coastal engineering is continuing.

The Corps

asslistance, technical ssrvice
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sstal flood hazards, as well as

technical reports related te shore protection. It should be emphasized

that the Corps provides stance and services, not money grants. Throug

the Planning Assistance to Stat

program, Corps planoing sxpertd

is made available, upon reguest, to assist states in the preparation Q

h

~

comprehensive plans for the development, vtilization, and conzervation of
water and rvelated land resources of drainage bazins. Aalse, at the reguest

2L

of cities, counties, states, and federal agencies, through our Fiood Plain

Management Services (FPMS) program, the Corps furnishss to cities, oountiec

and states flood plain informaticon and & fuyll range of technical
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services planning guida

properties.
of the

am 18

use nation's flood plains,

progy fimmly grounded in ths

ar pose is, i

amowunts of federal fund

capital investments in flood

sistance axpend

planning.

The first st for Lee

udy
uay

1979 ths

and the third study for

SUXARY .

Lhus

addit

In Lo, Coxps p

Federal Emergency

; its Watilonal
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e

I3y

uzed

by FEMA

Qs

detailed flood hazard data needed

flood-prong lands, prevent unwise

for 4

In helping o achieve the

via the carefully selective ¢«
s now, to help reduce the

control ,

and

The three initial

second study was completed in

>erformz Plood

Management Agency

cermining prudent use

social geal of the prude

the functioning of the Corps® FEMS

conmapt of aconomic efficiency:

expenditure of relativels

as well as

es. index the Coxrps

evolving appraaches o hurricans

studies have been undsritaksn in

County on the southwest coast, was

198¢ for the Tampa

the

ot
fj

Lower ESoutheasth will e

Insurance Studies

{FEMA). These technical studies

Plood Insurance Program, and contaln

by communities to regulate the use of

developmant, and minimize future flood

rrcblems, ‘To date, tha Corps has completed more than 2,130 such studies
The Corps also has produced three detailed technical raports as part of
its Shoreline Erxosion Control Demonstrabion Program, conducted under
Section %4 of the Water Resources Development Act of 1874 ({F,L. 93-351).
Information in these reports enables responsible officials and property
owniers to make appropriate declsions concserning shoreline srosion pro-
blems.

‘inally, the Corps has sig cperations re-
sponsibhilities. The Corps respons incliuding
the following work whenever and Y YENCy
preparation; flood fighting and rgency repalr and
restoration of #flood~damaged or destroved flood cuntrol works such as

rgency protection of federxally authorised hurricane and shore
proiection works belng threatened; and the yepaly or restoration of fed-
eral hurricans or shore protection structures damaged or destroved by
wind, wave, or water action of obther than an ordinary nature, thar,
in the event of Fresidental declaration of a major disaster. or amergena

1

A4
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dectlared by the Adwinistrator of the Federal Emeryency Management Agency,

4

azsistance to state and local geovernments is provided in
oparations when and as direscted by the President through PEMA under the
provisions of 93-888. Under the Interagency Agresament of Decembsy 16,
1980 relating to fleood disaster planning and postdisaster recovery, the
Corps is a participant in the hazard mitigation teams mobilized by the
PEME regional directors.

Consistent with the interest and commitment of the Azsoclation of
State Floodplain Managers in working on all aspects of riverine and
coastal fleod plain managewment, the Corps of BEngineers and its FPMS and

related technisal assistance programs can be counted on Lo

. Tontinue support of the Asscciation, whose purposes are conzistent
and harmonicus with the long-established sbiectives of
Coxrps' FPME Frogram,

. Coantinus to work with, and in support of, ths {lood hagard pro-
grams of FEMA, NCAA, and other federal agencies,

. Continuee to ﬁrovida support and committment in advancing the
work of the Floodplain Managemenh Task Foros newly established
under the aeqgis of FEMA

. Continue cour support, both adviszory and practical, in furthering
the work of the Natural Hazards Rescalch and Application:

Information Center at the Imiversity of Colorvado,

-

1

¢
o

(.

. Continue active participation in, and support of, the I
agency Uoordinating Commititee on Burricanes which FEMA, NOBRL
arnd the Corps helped establish last vear,

Inter~
¢

. Continue to lmprove ooy manasgement, administration, and effect~
s io the delivery of Corps’ FPMS Program services to variom:
users, both faderal and non-federal,

P

&
. Continue to be an acti”; voice within the Corps in further ad-
vznﬂ* g the nzideration of nonstructural weasures in flood
ng, whether singly or in combination with
otructdﬁdl mmpsd res, depending wpon the situation and problems

R P R - 2
to be zolived, and

3

. Uontinue effortz to advance ouxr dbllicj to provide m _
expartise upon regquest o assist states in thelr preparation of
comprehenaive waker resource plans, inciuding lated flood
plain management cons: ‘.f.,f

technical
£

]
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Although bthe Corps ., thai zhould not b
to mean that there is a large program budget for technical assiztance
and sexvices., There iz noit. Nonethelasss, we have a well eszstablishad,

decentralized program, we know the tervitory, and we have had subsitantial
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gxpervience. Thus, ths Corps can be o

seyvives to help thosze outside the

Adress riverine and coasztal flood hazards.

1<)

to continue Lo deliver

1oy o more effectively






NFLP ~ INDIVIDUAL RISK

RATING FOR COASTAL AREAS

Francis V. Rellly
Deputy Federal Instrance Admioistrator

Federal Emergency Management Agency

Rackground
The Mational Fiood Inzurance Program, established by an Aot of
Congress in 1968, provides 1) the means by which flood insurance, ovar
a period of flwme, can be made avallable through the cooperative efforis
of the federal government and the private insuvrancs industyry, and 2}

for such insurance o be based on workable methods of

minimizing costs, and distributing burdens esquitably

e protected by flood insurance and the gensral public {P.L.

|

ameng  thos

G0-448) .

The responsibility for administering the NFIP insurance chanism

v

has been delegated to the Federal Insurance Administrator, a statutory

<-<

position assigned to the Federal Emergency Management Agency (FEMA)Y.

. °

Undex Public Law 90-448, the system of insurance and pricing must further

the purposes of the Act, which include, among other things, to "{1} an-

courage Stave and local governments to make iate land use adjust-

ments to constrict the develcopment of land flood

damage caused by flocd losses, and (2} guide the development of proposed

futurs construction, where prachbical, away from lozations which are
n

hazards. . . .

threatenad by flood

In order to give practical meaning to these objactives, the NPIP

adopted the 100-vear [lood elevation standard., This flood elevation
al

standazrd (base flood elavation) iz now used by vir

,.‘

iy all faderal.

state and local agencies, and participating comminities in the administra-

tion of flood plain ma

9]
o
i
'Q

jement programs. There are sound practical reas

‘r.

Iy
for adopting the 100-vear flood elevation standard. The use of a lower
standard, such as the 40-vear flood elevation, which would approximate
pre~19869 buillding practices, would axpose structures to about a 50%
chance of being flood damaged during a typical mortagage psriced. This

degrze of exposure to risk would insurance rates
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the 100-vear flood slevation standard.

Thess high insuranc would make the sale of £lood insurance much

more difficult.

ould nagate the obvicus advantage of widespread

insurances to haelp defray the cost of repairing flood-damaged buildings,

ance oOn

rathzr than complete re!

taz deductions for uninsured property lossas.

nsideration of high insw

grandfather™ in existing constroction at subsidized rates.
Conversely, owners of new buildings {and substantially improved existing
bulldings) located in the fleood plain are vemulr

insurance rates based on the flood risk zones and

shown on the Flood Insurance

Maps {FIR

peblished by the RPIP,

of construction was on or after the effective date of the

w

irM. If the insurance premiuvuos adequately ref

provide an =conowmis incentive to to consider

the flood peril in the design and placement of i ¢s in the flood

hazard avs

15,
As the NFIP accumulated information on the matter of insuring builld-

ing in coeoastal high hazard aveas {V Zones), it became clear that the flood

,.'.1

insugrance rates and thae l00-vear flood alevaibions were tos low. This

raesulted from the fact that twoe key risk factors had not been adeguately

taken into consideration, namely

1}  wave heights in establishing the 100-yaar base f£looc
elevation, and

fon

2} the ability of the structurs to withstand wave action
and velocity flood waters,

To put the NFIF on a sound actuarial b

i, it is requix that the fuoll

impact of these factors be taken into consideration.

At this point a chronology of important NFIP milestones in address-

-~
,

¥

)

%

ing the insuvrance rating of new iildings or the substantial

rorvement
of existing buildings will ke helpful.

1968 NFIP established hy an Act of Congress.

196572 NFTP resources weve primarily directed toward
of special flood hazards, encouraging oommunlty parh icl
and estabiishing cost-effective maans of daterx £l
zones and base flood elevations in communitd
ropulated flocd plains.

.

o
3
N

NFIP sstablishad ccastal high hagard areas as {1 no& ris
¥-1 to V-30 and bagan to idsntify technio

al preb
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in the rizk evaluation.

Ned
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Technigues to computs the additional elevations produced by
wind~generated waves asscolated with tides and stom surges werse
analyvzed and submitted to the National Academy of Saiences for

pesr reviaw.

-
K¢l
~4
2

Until now, the engineering/hydrology state of the art smployed
by the te"hnt-iﬁnv in establizhing base flood elevations in
coastal ¥V Zonesz only accounted for a combination of astronomical
ides and storm surges. In 1978, acceptance of a state-of-the-
ele

art mathod to determine base flood svations including the
effent of wave achion was obtained and incorporated ints the
Flood Insurance Study processes (FEMA Document TD~31, april
1881} .

The NFIP bey a study of the dezign and construction practices

an
for rasidential bulldings in coastal high hazard arzas.

1980 Coastal Design and Construction Manual was completed (FEMA
Document FIA-7Y and the study contractor, Dames and Moors,

-~ -

sizted in the development of an individual risk rating plan.
The individual risk rating plan was designed wiith waighied
point values azssigned to the more cyritical aspects of conztzucti:
including building site, support size and imbedment depth, and
adherence te the requirements of the Coaztal Dexi and
Construction Manual. FBEMA published proposed x for comment
that would have reguired minimum construction snarlar"* and the
submizsion of an individual risk rating plan evalgation to
ohtaln a local buillding permitb.

1911 Informmation gathered during the proposed rulemaking pr( 258
indicated a strong preferencs by various stake~holdsrs not to
make the individual risk-reting plen mandatory. FEMA publt*?od
firal rules making the individual risk-rating wplan optional
procedure to obtadn lower insurance rates by a oar tliant]oU
of building facters that zhould lower the risk. Insurance rates
reflecting the elevation of the bullding’s lowest floor and the
fio

od risk zone would be applied to risks submitted without
individual risk~rating plan certification.

pevelopment of V Zone Rating System

As work progress imveloping the manual for the

conshruot of rasidential Dudldings in V Zones, the Dames and Moore

engineer working the project participsted in several meetings with the

FEMA angineering/actuarial commitiee to develop concspts and approaches
ey et il

for the insurance rating of V-Zong buildings. The concept of an "average'

pullding for "expected” damage purposes, although difficult to envision,

becaws an important elsment a8 clas based on the ale~

o

- ‘

the bullding's lowest floor and the flood risk zone. The

by

vaticn o
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texpected” damage portion of the dnsurance premium reflecting only the

ermined by using the "hydrologle mathod of

P

iteria was

®©
et
o
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et
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estimating Flooding damage™, namely, accumulating the effsct of a

dapth~percent damage values by baildiag type to the probability of a
particular watey surfacs elevation relative to the 100-year hase flood
elevation.

The 1981 rate revision depth~percent damage values were determinsad
by an astuarial/enginesring review of the 1978-1380 insurance claims

data for ¥ Zonewm. The data and curves derived therefrom are exhihited

on Chart 1. Two sets of values were calculabed based on all V-Zone

oy

insurance claims for the period 1975-1980 and on flood insurance claims
filad only as a result of Hurricane Frederic in 19879, These values were

compared with historical values previously selected. The old values were

et

estimates reflecting informed judgments, not flood insurance data. Tab

&

1 shows this comparison of the old values and those selected for the 1381

V Zone rate revizion., This exhikits various V Zone depth-percent
damags values used by the sngivsers to estimate the flood damags to
buildings. The Gulf Coast and North Carclina Wrightsville Beach Flood
Insurance Studies wers deitermined by detailed inspactions of a sample of
50% sur-

structures and contents located in the sihudy area. The 137

(¥

charge depth~percent damage valuss wersa calculated by apply g 50%

increass to the depth-percent damage values determined by an actuarial/
engineering review of data for all risk zones combined.

The most significant changs in the 1981 depth-~percent damage values

was the introduction of wvalues below the

8§20 0
Ly

bonchmark, the bhottom of
the lowest floor beam. A review of the calculations of sexpected damags

wade pricr toe 1981 showed that the first increment of damage to a build-

jode
-

ing with no basemant was assumed to occur when water rzached the lowest

~.‘..r

flooy. However, when the bullding is located in a V Zone, inmaranoes

claim files document that considerable flood damage to owour when

flood waters and wave action first reach the bullding site, prior to any

= M
}11

watey actually entaring the building, In crder to gquantify the potentiail

damage at thiz lowexr end of the depth-percent damage curve, the FPIA asked

i
the Dames and Moore engineers to consider this problem and estimate
dapth-percent damage values. In addition, the FEMA gtaff reviewed floocd

insurance claim

s from Hurricane FPrederic, and computer runs of
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ctual depth-percent damaygs values.

The veview of claim files and computer runs revealed that elevated
buildings ivant damage even if the fleood waters do not enter
the first elevated floor of the huilding. additicsally, ths loss of
sand around the base of the pilings and the erosicn at the shore make the
building's location more hazardous than it was prior to the ztoym.

Although there was some uncertainty as

factors, it was certaln that some reflecti

Was necaessayry.

: ey
rLh

o how best to deal w tha

L

on of this risk in ti rates

Az a result of discussions and analyzis provided by Dames and Moore,
it was agreed that the depth-percent damage values below ~2 feet wers
o be determined separately for several different flood stage fregquencies.
The criteria for determining the values are as follows:

. Elevated building frees of obstruction anderneasth the horizontal
beam supporting the buillding’s lowest flooy: 1% demage accu-
milation for each one foot of flooding above the 20~veay stoim
{the sorollary being that no damage is expescted from the wate
souree, #.49., the Atlantic Qesan, ths ould of Mexico, bavs along
East and Gu lf Coasts, Y5 vears out of 104},

. All other bulldings: 5% dJdamage for each one foot of flooding above

the ZU-~year storm.

In arrviving at the selested curves zh

engineering commiittes detammined the value

and +2, measured from the underside of the

the building's lowest slevated floor. The

<

of huildings with obstructions and those

range of -2 to 42, the szlected valuss gen

data peints plotted for surancs claims v
and #ll V-Z%one insurance claims filed duri
the two types of construction, with and wi
lowest elevated floor, introduced a depart

numbey of floors was used as the insurance

be

it might argued that thare is a similar

the judgment of the actuarial/engineevring
ifications were superior., The new clazsific

address wors precisely the guestionakle us

acceptable construction practice in the V-7
raised by some community officials and sty

3
Ao

own on Chart the tuarial/

depths of ~2

8 betwearn watexr
horizontal beam supporting

insurance data was a mixture

without obstructions. In the

:erally stay within the actual

ssulting from Hurvicane Fradevice
ng 1878-80. The recognition of

ructions helow

ure from ths past when the

flcation. Although

ity in these criteri it was
mittes that the naw class-

3
&

cation definitions could

& of breakaway walls as an
zone envirorment, an lssue
ructural enginsers,



3
STM ARG BINIO W <~ B
HIYIHUIOHA ROIAONELSHD O - SUNIGTING €34¥a%l - ¥
4748 4748 5748 §°48 8°%d HART #is
g8 4798 87i8 548 LA ¥4 8¢ £
858 §°58 878 548 57¢¢ g5 Bie
g° b8 48 £°28 §° {8 98 8'5¢ St
gty ey § a8 §° 18 563 862 0 oy L1 & 44 1414
§718 &7 18 844 8°58 8°%3 §°¢L 4ok LI 4 114 24 £
L aes G008 584 §°%8 §58 8% 8.0k G- k% A3 4 FALS
138114 9784 802 £°28 #°99 &°0¢ 8°0% & bb i% B fi¢
8794 8 8¢ §79% 3708 85 4769 §°6E § b 5% 72 HEE
(1 74 0¥ g'£% g8 848 5 4% 5°8g i 4 7 L] & (33
8724 824 £ %8 874 S8 839 8742 5 ¥r i9 i3 g
804 569 &Sy £°%4 8 8¢ §°F9 § e (AR 113 09 bo £t
2798 5799 g2y g 1s §°9¢ 518 § 4 8 %t 8% £% g4
08 27 87€% 5 Bt 2°8% S §8% § 92 8 2¢ 2% £% G
$°8% 8°8% 858 §8¥ 8°8E 8 2p §°5 8°BE 8t L B
[ 8748 §°4E S 5% 8742 86t 8°8i 4 49 £ £
g8 8°%¢ 822 g 92 861 1 T4 §°§4 §°82 174 113 &
§762 87t 8% i el pgl €2t §'22 111 &1 i+
482 86 %83 %21 $5°¢ 35708 i8'g 84 28 £6 g
% 12 gt i~
E3R A 1 tR) 1 2-
{weag
K00 4
SA06F§  400}4 S400{§ 00§43 340035 40814 54n034 20834 353M0Y
] ¥ OR} augd OR  Buf oMy 3u¢ oRY  aud woag}
43188
HBE S} AY sbapynang - abuieyaang Y3935 BUEL04RD 35903 §i0Y 40
2 210y - 1861 1%¢ - 986t 808 - vigd Y340 - 0461 T y3dag
P
.m F3U0Y A~-afpueg zuldIag ylded  rsouwansuyg
th]
T T FIEYL
&
oo




Pedaral Polic

In determining the depth-percent damage values above +2 feet,; con=~
sideration was given to the .8, Army Corxps of Bngineers stuiy that the
energy in a three~foot breaking wave will virtually destvoey brick veneer
and wood-Fframe walls., A three-fooih wave crashing against a buwildiag
wall above the horizontal beam supporting the lowest flooxy is approwimately
equivalent to a depth of +5 on the depth-percent dasmags tables. From
a raview of the 1978-80 insurance data {(data that do not include flood

damage from ztorms that gignifi

theoretical likelihood of building wall

tio seh the percent damage values for depths of +3 and
higher than the values suggested by the insurance data from Hurricane

Frederic. This approach resulted in values of €3% damage and 564.5% damage
at +5 feet for buildings with and without ohstructions underneath, re-
spectively. In virtually any ceoastal storm involving water depths of

this magnitude, zome of the damage to the bullding will be a direct result
of wind. Depth-percent damage values for fliood damage alons that range

from 3% aib a water depth of +5 to 87% at a water depth of +18 feel appear

Y

for calculating expected flood damage. Future
insurance data will be reviewsd toe aszcertain information on wind versus
flood loss settlements rasulting from any serious storms.

3 review of the contents insurance damaye datas showed that the depth~
percent damage relationship for water depths of +2 and higher was similax

to that for building damage. The declision was made to derive the depth-

percent damage Lables for contents from thoze used for builldings. For

e

contents in buildings fres of obstrucition underneath, damage is not ac-~

cumulated until water enters the first floor, i.a., reaches a depth of

(’)

+2 feet from th lowest floor beam. The percent damage

O

coeumulated at incrsasing dept is the same as that selectsd for the

building depth-percent damage tables. For cont

cructions underneath. damage is accumuiated employing the same depth-

ks

ationship as that :d £or the building.

percsnt damage ¥

Until PIRMs with wave height elevaticns become effective, an approxi~

mate interiw procedurs for estimating ths wave crast elevation at i

-

building site has been incorporated inte the process for determining

class rates. This procedure is based on concepihs established in the 1977

Wational Academy of Scisnces (wag) report, "Methudology for caleulabine
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Wave Action Effects Associated with Storm Surges.” The interim procedure
assumes thabt waves are depth-limited at all points within the V Zone.
Thus, the slevation of the wave crest is assumed to bhe a function of only
the stillwater depth at the site of the structuvre. The NAS report in-~

dicates that the wave 3EL & tion adjustment for a depthi-limited

breaking wave will be stilliwster depth. This stillwater

N

depth is defined

elavation.

flood elevat minus the

The values for each risk zone we caleulated to incorporate ths

criteria discussed above for depthi~percent damage values and the flood

stage freguencies underlying the flood risk zone designationz. Thess

it

v each flood zone becams the basiszs for the flood insurance

marzal rates reflecting only the elevaition ©f the hovizontal beam or slab

the building's lowest floor. The classification rates were

developad for ths “average” buld

building concept would not provide any

criomic incentive to lmprove

building construction practices or property owner awareness of the risks.

The problem was to design an individual risk rating system that avoilde
the regquirement of an NFIP review and evaluation of kuilding planz. The
actuarial fengineering committee decided that a building point system

keved to major risk factors offered the most practical apprcach to solve

hisz problem. Dames and Moore engineevs, drawing upon theilr research

ot

praparing the coastal design and construction manual, arrived at the
following relative welghts of the major risk factors.

1. Elevation, Site and Envirommental Condiibions 4G%

2. Building Support Svstem 0%

-..:

N 10%

3. General Bullding Detadl

Using this information, the V-Zone Risk Factor Rating Form was

dasigned to measure these factors. Since

od insuranos masual rabtes

4

Y

had been developed to reflect the building's elevation the flood

risk zome, it was not necessary to assign bullding points to that rating
factor. The Dames and Moore engineers working with the NFIP actuarial/

engineeringy committee began the assignment of peint values to the othex

.n

criteria. During thiz process
increase the risk were identified and assigned negative point values.
These undemirable risk elements fell into three categories, namely waak

-

anchoring systams, weak building supports, and cbstructions underneath

certain building features that substantially
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the huilding at slevations below the base flood elevation.

The building points were then applied to several hypothetical o

and separate depth-percent damage coyves were graphed. TFor bulldings with

L1}

no chetructions underneath, the "average” building bhad a point total of
130. The depth~percent damage curve is depicted as the solid line on

Chart 1. Several othexr hypothstical cases were reviewed and a 180 building
point value was selected to yepresant good building design., The depith-

reent damage value at -2 was set at 5%. A curve was then plotted to

follow the same ganeval shape as 1id line (Chart 1} and to approach
that line asympteotically at +4. The depth-percent damage valuss wers
calceulataed for several diffsrent elevationsz. On the averags a 180-point
boilding produced rates 25% lower than the 130-point building.

The sams approach was appliad to a 23C-peint buillding. A 4% dapth-
percent damage valus was zslected for -1 and a curve was plotied as
before. Again, indicated rates were caloulatsd for ssveral elevations.
The rates for the 230~point buildings averaged about 32% less than those
for the 120-poeint bulldings. The process was repeated for buildings
where the area below the elevated fliocor waz not fres of ohstructions.

The "average® building was assignad a 30-point total. Depih-psrcent
Jdamage values ah ~2' were set at 12% for a 110~point total, 10% for a 130-
peint total and 5% for a 190-point total at ~2'. This time the values
ware plotted following the general ourvature of the brcken line on Chart
1 and to approach that line asymptotically at +4. A review of the variouvs
rate diffevrances for variocus elsvations were tabulated and graded. ‘This
analyvsis resulted in tables of rate discounts that are keyed o building
point totals determined on a V-Zone Risk Factor Rating Form.

vy

The completion of the V~Zone Risk Factor Rating Form is the first

risk rating plan. Page 2 of the form sets forth

step in the individual &
ingstructions on how to obtain the PEMA coastal design and construaction
manual and the manusl for calculating wave crest on a zite-specific basis.

of the form offer the

Tt should be noted that bwilding p

daesign profeszional two optione, 1} certification of certain factual

information about the constructicn, or 2} a professional evaluation of

the relative quality of the building support system and general building

detaills. Thase options introduce into tha insurance rating system the

-

flexibility needed to accommodate practical engineering design practices.
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The written reports and the guestions an page 4 of the form are intended

to provide important information that will improve the NFIR's pozt-stomm

evalution of the rating system.

Copies of the V-Z0NE RISK FACTOR RATING FORM or the FEMA Coastal Des
and Construction Manual can be obtained by writing to:

RELP
P.0O, Box 34404
Bethesda, Maryliand 20817

: of the wmanual TD-3/April 81 “"Flocd Plain Management-Ways of
Estimating Wave Helghts in Coastal High Hazard Areas in the Atlantic

and Gulf Coaszt Regilons® can be obtained by writing to:

FEMA
P.O. Box 8181
Washington, D.C. 206024
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V-ZOME RISK FACTOR RATING FORM

This is an epticnal insurance rating form, During a severs coastal storm a
building’s capability to withstand serious fiood damage is dirgctly related to
several factors in addition {o the elevation of the building's lowest {loor. The
most important of thess are: (1) the building site; {2) the building support
system; and {3) other construction details related to the building’s resistance
to wind and wave action. Owners wha provide the NFIP with professional
certification of information about these factors may qualify for substantial
flood insurance rate discounts. A local property/casualty insurance agsnt or
the MFIP V-Zone underwriter can be consulted to obtain additional infor
mation on the insurance rating.

To illustrate the bensfit of this rating procedure to a prospective flnod in-
surance policyhelder, a8 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 I $100,000 Building Coverage/ 320,000 Contents Coverage

Front-most building line ~ Free of obstructions below lowest
glevated floor

CLASS RATED V-ZOME RISK FACTOR RATING
Certified to be Certified to be
Superior Construction® Adeguate Construction®
31,174 ¥ 836 31,102

Example II $250,000 Building Coverage/$20,000 Contents Coverage
Front-most building line - With obstructions below lowest
elevatad floor cccupying less than 300 sq. ft. (s.g., elevator
shaft to ground level)

CLASS RATED Y-ZONE RISK FACTOR RATING
Certified to be Certified to be
Superior Construction® Adeguate Construction®
59,070 $3.813 35,094

®As determined by certified data on the V.Zone Risk Factor Rating form.
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BUILRING COVERAGE

*Rate Discounts Applicable to
1981 Post-FIRM Vi-V30 Zone Rate Table, Sections [ and 11

ELEVATION OF BUILDING RELATIVE TO RFEWH

BUILDING

POINT ~3.5 o7 Greater ~.§ ar Greater

TOTAL fess than ~.5 Less than + 1.5 +1.5 ur Greater
Less thap 130 +5% +7% +10%
120~139 0 0 i
140159 3% % 10%
160179 9% 12% {6%
180198 23% 26% 31%
200219 26% 9% 35%
120-.239 9% 3% 38%
240259 32% 1% %

*See Rating and Discounting {nstructions to determine when rate discounts are applicable,

1981 POST-FIRM V1-¥30 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

Beam Supporting the Building’s Lowest Floor

1981 POST-FIRM V1-V30 ZONE RATE TABLE
SECTION I (For FIRM Where BFE is Adjusted for Wave Height a1t 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-V30 Zone Rate Table, Sections [ and I

ELEVATION OF BUILDING RELATIVE TO BFEWH

BUILDENG _

POINT «3.5 or Grester -5 or Greater

TOTAL Less than .5 Less than +1.8 +1.5 or Greater
Less than 120 0 +1% +3%
120140 G Y g
140159 1% 1% 3%
160~179 % 2% 5%
180199 3% 4% %
200-~21% 3% 3% | 9%
220239 4% 7% 1%
230159 5% 8% 15%

*See Rating and Discounting Instrustions to determine when rate discounts are applicable.



BUILDING COVERAGE

*Rate Discounts Applicable to
1981 Post-FIRM Vi~V30 Rate Table, Sections { and [V

ELEVATION OF BUILDING RELATIVE TO BFEWH
BULRLDING
POINT ~3.5 or Geeater  ~1.5 or Greater +5 ar Greater
TOTAL Less than ~1.5 Lesg than +.8 Less than +2.8  +2.5 or Greater

L.esz than 40 ¢ g D a
4059 3% 5% &% 8%
&0--79 &% 9% 12% 16%
8099 10% 13% 18% 3%
100118 13% 18% 24% 1%
120135 16% 22% 30% 38%
140159 0% 28% 3% 45%
160179 5% 33% 43% 53%
180199 30% 0% 0% %
200~-219 46% 56% 87% 6%

*3ee Rating and Discounting Instrustions for when rate discounis are applicable.

1981 POST-FIRM V1~V30 ZONE RATE TABLE
SECTION II (For FIRMs That Include Effect of Wave Action)
Annual Rates Per 3100 of Insurance
Elevated Buildings With Obstructions Below the

Beam Supporting the Building's Lowest Floor

1981 POST-FIRM V1-¥30 ZONE RATE TABLE
SECTION IV (For FIRM Where BFE is Adjusted for Wave Height ar Building Site)
Annual Rates Per $100 of Insurance
Elevated Buildings With Obstructions Below the
Beam Supporting the Building's Lowest Floor



