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THE NATIONAL FLOOD INSURANCE PROGRAM

seated by the Congress in 1568, the Neviona! Flood frswrance Progrom sivu 0 redsce fiowe domage

20 new ond sdvssaens(ly twproved comsscnion sheough prindeat floadplain developesenr and 5 trassfer
the risk of thar developssent from dhe txpayer i the paperty owner Sirouph as suwsece mechanion the
prodects the financial interrat of the property cemer while sequairing o peemsivan 20 I posid for thar provecsion.

The Federal Emergency Mawapowent Apency isemiifes and mape food heards atsomnide. Flaod
fenorancr Rate Mops divinguisk severad food Aesand 2omes, inchading the 100\ wear foodplain, whick b
defiand ar an eren imndssed by a flaod ther Aex a one-percent chance of being eguallied or cxceeded i any
woar (e, the M0-veor food alss colied e Base Flood Elevetion]. in riverine arear and ridef aress
mbject 15 wawes of dess tham three feer dn beigly, the }00-year Soodplaln s referred 1o as the Special Flood
Haoand Arva and (s designeted Zome A, In coctal avas wiere wave beigies eguaal o exceed thaee feet, the
100 year floodal (s referred mo @ the Coanel Migh Maoand Area and (s desipnared Zone V.

I cowsmanitier that participuse is the progron, constraction (s allowed within the Special Flood Msoand
Area {f it complies with bocal fleodplain ondiwances that meer Notiomal Flood fnusrsmor Progrom
reguimrments. The Sondamenial rguiremext i that aary vew ov sadutantially ingveved sesideouniaf dutlding
et lrve 2 Aot Soow edevesed 0 ov above the Base Fiood Eleveron. A bullding s connidered
sabaranially begveved whee the cost of ey rebadiistion. addivon, o other imgvovement. ov mepair o
recovusacion gfer domage, egusls or exceeds S0 percont of the pre-improvesentpre-domage vl of the
baiiding. In A Zonex, the lowest residential floor mant be elested either on carthes il ov 500 or open
Sovnderiont 10 ov adove the Rase Flood Elevation. In V Zones, sthe lowest horfyonsal stracneal member saur
b elevanad £ or above the Base Fload Elevanion on a foandation of piles o cobam

The foumdation of the NFTP &1 o quid pro quec i a commsanty will adops and enowee ondinances re sedace
e flaod risks, the federal povernmens will make flood esrance avaiafie &0 property ovners e e
oy

Lending tmssinnions seguire she parchase of food nnwamce for baldingy located in the Special Flood
Heserd Area @1 a condition of cdasining o federally sponsoced o insures mormgage or home impevemont
doax. Flood inswmnce policier are available from privete wnsuncr compasier snder an drrasgoment with
e federd governonent ov dinvody from She federal goverenent







PURPOSE OF (NVESTIGATION |

The purgone of Bk FvesSgation win 10 &oxcument Bie beoad
emge of nosstructural muligation activities endertaken
satomwide m communities exposad 1o coastal fooding and
enosion. This survey provides necessary docamentation on
which 9 base a fadenl, state, or commusity coestal Slood

SUMMARY OF FINOINGS.

FEMA's ivetigation rovesliod 5 mary Sormoowser is
comitsl sreas hane (loodpeooiod over e lant several decades
ad, based 00 Curment Comction acsvity, Sin trond contin-
ser. The primury Boodproofing measares being used e
dlevation of bomes in place and relocation of homes 1o safer
Jocations.

Less frequensly ssed floodpeoofing akematives % elevaricn

and eedocation of theeasened domes inchade domoltion of the
structare, oc tiking no action  Boodprood, when it is hoped
that fatere damages will be minenad or where floodpeoofisg
woukd oot be Snuncially desieable.

ince 1991, vevere stormer bave increasingly
chmﬂhaf*u&m
exzensive flood demage and costing over $900
maillion ie cloier payments througk the Navosal
Flood Insurance Program. In response i such
srowm, ax well ax doced cosatad sone masagement
reguireveents, residents of she mation's shorelines are
taking measares o loodproos, ov retrofit, their homes

il NFIP Losses

Cosstal Soorm Olaies  (milllons)

Herrican B 1 ' ®
(New England)

Hallowern 1991 Norouster .0 $341
(New Englond)

Hurricunt Andrew aw 3041
(Flowide)

Herebease hoibl o9 $ %0
(Hawes)

Decensber 1992 Socthember Han M
{Nrw York amd New Jenver|

March Blicrard of 1943 9333 b
(Bt Coont and went cont

_(M

TOTALS 5L wu

Dwsize o constuction medhods Ao slevetion
! relocation of homes are wed documentes’
4 harve rovmained sandied Froughous e
oS bacsuse Mey have ponorally proven
be teohncaly asbe and Srancially viadee.




FEMA foond that in ancas sabject 1o sgmificast wave actios,
ehevanion that keeps the lower aree open ad froe of obstruc-
oo i e coly Inplace messore St can prevest swctunal
daroge. I areas subject 10 significent sooom-iadaced scoar
(vertical eronbon), residences whose foundations are ot
ersheddad well bedow the potential sooer roe incur signifi-
cazt damage o total hoss 25 2 resalt of foundition failuce. In
aress subject 10 significant shoocline reorcat over the boag
term (horzomal eooedon ), relocation and demoktion ame the
ouly viable foodpeoofing mossres snles sctions ¢ tilles
to fovostall e erovion,

While FEMA sogaires taiseesen standands for coastal
Boodproofing i NFIP-participating communiios, contousd
FvEarnT 2] licatan prgrEn e o hecase
ool governsnenss, hrough e 2oong, permit, and inspec
ton efforts, Seserrsios the eltmate saccess of fdure of
foodproofiag techmiqees and projects. Implemenaation of
foodprooling prograsss is couital areas cat be most sec-
cessfl inmoodiztely afler storm events, when bomeoraner
;Xvaon aad swareness e highest.

Significantly, FEMA's ivestigation confrned that flood-
proofing can avert flood inserance clsines and Ssder
assstoce paymenss, theredy reducing foderal expeeditares.
The iechooiogy sed sesousces exist for sacoessfel, cost-
efective Moodproofiag of coastal homes. Ahough e two
ot effectve Moadeooling redads e clevatieg e hone
o selocating it out of harm's way, some homsowners have
opted for akermatives 12 Soodpooofing such as demolshing
el homes. Others we taking no acioa (o reduce potential
damages: lettimg satuoe take s counse, and relying on food
imsummoe coverage and dsador asdstance, if svatlable.




EMA imvesnigated coasial flondproofieg techuigues

throwgh @ review of cwrrest likeratwer, coovdination
with FEMA's regional effices, and visils i coasnal
communines in states on the Anaanc, Pocific, and Gulf
Cosuts. FEMA regional effices also provided cane dasa
on floodpvoofing (e the Grar Lates reglon and Hawail

. '.,»‘sotﬂlg"s- n;.. r,...‘... 3 , !
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The Federal Emerpency Mussgpemers Agescy (FEMA)
obwerved Noodproofing projects in coastal comenueniies
chosen 10 be sepresentatve of cointal Noodieg conditions in
e US., 2 well 30 arcas of known Noodpeooling sctivity,
Community oficials provided mformation 08 the mpacts
that the Natiosal Flood lnsurance Program (NFIP), sute,
and Jocal regelatons have on floodprooting efforts.

techeigues are boing conployed, snd the level of design
cffort ad expense evolvad
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Chrge 11 P Sepn, COnSbOion, O aleaion
of 8 Susting 1 e Qema0e caused by
foodng 8 Sood-rlied ko mch &
erosor. The most commen Soagroodng
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In Be B of mounting food lowses snd cscalating costs 10
the taparyers for Ssnier relief, e Congrons creatad the
Nafonad Flood Insurasce Progean in 1968, The purpose of
the NFIP is 10 raduce fetare damage to new and substanstial-
ly fmpeoved constraction thoough peadest foodplain
development and %0 ransfer e risk of that development
from the togpayer 90 the propey owner Siwoogh an insar-
ance mochamis, at procects the Snancial interest of the
progerty owner while requising o premiom to be paid for
that peotaction.

Flood Inserance Rase Mags (FIRMs) distingrish several
Sood harard zooes, inclediog the J00-year Soodplais,
defined as 20 avea inundsted by a flood Gat hae 3 coo-per-
cent chance of boing oqualied or excoedad in say yexr (Le.
the 100-wear flood, alwo called the Base Rood Elevation), [n
riverine aseas and odal avves sehiect to warves of loss than
theee feet in Deight, the 100-year floodplain is refermed joa
the Special Hood Hazaed Area (SFHA) and is desigrated
Zooe A, In cosstal arcas where wave heghts oqeal or
excoed Broe foet, the W0-yexr Moodplam (SFHA) is ferther
meferyad 10 28 the Coastal High Haraod Area and s dosignat-
od Zome V.

b comenitios that participate i the NFIP, constnuction &
allowod withia the SFHA if & complies with staie and kcal
floodpiain ordirances that mect NFIP moguisements. The
fandarnertal NFIP roquinement is 0t any tow (¢ sabstan-
Sally irvproved sexidential betiding raust bave & lowest
foor clevatad W o above B Base (or 100-yeur) Flood
Blevation (BFE) oa the FIRM. A batldieg bs considerad
abutantiafly impeoved when e cost of any rebabilination,
additon, of other LIprOVEmEnE, OF repair O FEConsnuction
afver damsage, equals or esceads 8 percent of the pre-
mproverrenty predamage valoe of the buikdng. hh A
Zoves, B¢ lowest floor of mesidential constraction must be
clevasad ather on earhea Sl or solid or opea Soendations ©
o above the BFE. In V¥ Zones, the lowest hocoatal strec-
saral mercher st be elevated % or shove e BRE m 2
founsdaton of plers, piies, or columms.

For docecies, e govermecls saporee ©
food disasters was Iimited o corstucting food
CONDYY WOrks, SUOD a5 dams, lvees, and
Soomeals, and providing rlel © 5000 victims.
This apovoach aif nor GRCOUNIge ureise
Soopiai dovelopment, and Iy Bt may have
SCOUBNRT SuCh Jevaoomant by eaing &
s serde O securty 10 e pubie. To
cormpund! B crodiem, food Aad Sovenrpe
wad 2! Hadedie SO PUIRnoe COrpPanies,
2 Dulicing fechnigues 1 recuce Sood damape
e not wmosly secopnoed

e ——————————
The undesion of he NEF b s T2
Destcpating comrunty wil a22pt and endorce
ORnances 10 AL00 LRre B0 reks, M
oo poverrment nll make Sood Rsurance
and cevtain s of dsssier assistarce
palable © popety cwnes who puthese
foog nsranes Wit Ba! corerund)y’
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Lending irsttations eeforce Se puschase of flood iwserance
foe busldings locaad in (e SFHA 6 a condition of odtxn.
ing a foderally spoasorcd or iasurad mongage of home
isproverment koas. Mestical flood smunance policies ane
availabie froes prhvase sesurance companies ender as
arsegemess with e federal governrent or directly Som
the foderal povernment.

For Nood issresnce ratng parposes, ressdential buddngs s
classificd 3 being sither pre-FIRM or post. FIRM. Pre-
FIRM sefors 1 new of ssbatarsally leeproved comstructon
stsed on o before Degersher 31, 1974, or befoes the efec-
tive date of the community”s instal FIRM, whichewer is
der. Insurance for the fing $35,000 of coverage for pee-
FIRM beildings is sbsidiond, while rates Sor post-FIRM
structeres a2 fully acouanal, based on the zooe showa o the
FIRM 2sd the dffereenial berween e buslding's lowest
Moor ad the 100-yese Nood level. When o peeHIRM bald
ng is sehsantially improved, NMood svrance sy no loages
e subsadined and raes bocome post-FIRM (acssaral). This
me structere provides an Rooaive 1 property ownen 1o
~devate baldings in exchasge for Jower imserance rtes

R R T ISl LT SOOI T
Upton-Jones Amendment

The “Upton-Jones Ameadiment™ beoadenod NFIF coverage
% incledo payment for demobtion or selocation of 3 buldisg
subject 10 imminent collapse as 2 rosuk of erosion or snder-
miniag causod by waves of ourments exconding scipead
cycical lewels.

FEMA set and reviewed orteria by which stases wese digi-
ble 0 cortly sractimes sebiect 10 smsranat collgue. For
chgiulity, 3 wate had 1o admvmindir an cooson masagement
program that peobébitad new, sbstsstally imgeosed, o relo
caed comaracton serwand of 3 sethack e bused on local
cromon cates. o the shwesce of stite centification, s enxiere
had 10 be condermmad by & state or local selernity . barg
urnafe for hamas habeatioe

In peyments under the Lptoe- Jones Amendment. $e issarad
cocld recerve M0 perceat of the value of e building ples

the cost of demoltion and cleasep, not 10 exceed 10 percent
of the value of e butlding.  Alerratively, the imered cocld

FXd it o svalibie 1 ol s ind
oesapunts of Fauraly sinuchund n
cormmuniied ! Sascpum i M NFP. An
et bulking & & malod and rocfed
SR PerCpally 800ve Jound and it
teely Over s Sudting contents e
COvned! Separaiedy.

-

Sy clovatng 2 Aome 1 meet NEP neguiremenss, a ppery
Ny G Aaace 1 A S00d oy preoniuet by
hundrects of dolles. Over P My of & moripiow, 8 cao
rowdl In SAECET sivings. Howvr, sleviting 12 ov adOwe
P BFE ood A slminato 1% /e sorment 1 purhase S00d
ARNENos. Secause P undeson systen ol 5 oposed
food Joroes.

Ownees of homes = Qv of iresiogn! coligid A
SN Soukd O st LNy e NEIP 1 decvolish
& OGN T A0S,




receive fhe cost of relocation ot 10 caceed 40 peroest of the
valse of the beilding.

Foliowing 2 paymest for relocation o demolinoa, flood
insurance coverage and disasior assistance (ovwoopt crmer-
poocy assietance) was vnavackable on the Seikding kot wa-
wand of & 30-yex cromion setback for coo- 10 foer-dwelling
sonly and & 60-year sethack for all other buiidings. These
wibucks were mesiored Lasdvand froe 3 reference feamase
based ou the Ristoecal aversge ssncl crosaon e i e
e,

The rooe of imerincnt collapie wis a0 ases cxpenencing
erosion adjacens 9 the shoeshioe of 2 oosin, bay, lake, or

fiver and defiond by & setbock distance eqaal 10 %0 feet phas
five times the average sansal kag-torm cocsaon rate for the
site. This distance was measured landwanrd from a seference
featare, sach as the top odge of 2 bl escaspenect, or erod-
tag dune, or & sach features are not present, the ool

bgh-water Ree.

The diagram bolow tlestemes how 3 oo of inseiscd
collipee 3nd erosion sothacks wore detecrainod under

e Sl St
N -
. B - - . g—— :

Mohipan, Pecesyvania, New Jetsoy, Norh Casaling, and Souh
Cavciing were afiphin 0 ooty sincares 1 canper of drvninge!
Collese, undiy 1w Lty Joows prowiins of the NFIP.

% acoordance i e Commundy Development
and Reguiatovy Snpvovemant Act of 1354 Tite V,
Nosional Flood sarance Raloen, Section 552
P LheniJorgs Asandingal was npealed
flowing 4 cov-pmar aoulion percd

Untonr-Jooes.
Dune Scarpy
Vegetaton Moremum
T8 s Settack Dntance
' 200 of o
eminert Collapse
.——T——‘
(W0 CSad 0
l
.-. vi L- — - 7‘:..."- '—.:A‘ ]
Moas rod Roeponed
Beazh Distanco
Mo Wener Une
Erosion Rate = 4 Feet Per Yoar

5% 2varaD0 anvestd arosion e & 1our fest 2or your, 0 SO-your seeck woukd be 120 Sat inndeand of he refvence oetre, and
e S0you sobeck, 240 feal. Afer recelx of a relocalion paymenst. 2 Dusiding Aad 12 Do slocalod ndward o e appicable seack
1 Do alige for Sood hauranos. (The UblormJonos Amendimony’ was ropoaiad it 15594
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} ohar maat losses bn ¥V Zones ocour o pre-FIRM
baildings comurracted before the extablichment of
NFIP criterda. Elevation in place and refocanon from
the flood and eronion haoard area are the oo most

n n a common floadaroofing sechmigues wilized in coessa
arvar. Theze are the only methods that meet the
g n g NFIP's requiremenss for sabsiantiafly damaped and

L 1’.,9- ‘?‘.'-.Lllf ;.
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Foodproofing decisons mea clade an sucoament of
Moo aad coosson hacands aflectng the unctare, The
following table summarires the floodprooling methods cer-
restly boing wsed in the four most common flooding asd
evoskon harand scenanos encoustened (n the coastal United
Sates. While any of these technigues mary be used 10
el 3 peo-FIRM bualfiag, the NFIP does sot allow wobd
foendation walls 10 be used for substastially dasuged o
improved batkdings locaiad 1 ¥ Zooes.

o U X Lo @ Wulh mhpct Yo Ne No




a Elevatag a srucnse 5o that flood wakers are Jess

Rhkely 00 conse damage is aa effective penmanent
foodproofieg techniqee when erosion is 2ot a coor
cem. Elevatng 1o the BPE, a5 coqaired by the
NFIP substareial ieprovenest and damage regula-
thoos, can stgnticantly redece or prevers darnages
when floods do coowr.

I the beilding is Jocated in @ arca subject to wave
action, sech a5 2 Coastal High Harard Avea

(V Zooe). an open Soendation is the oaly cffiecting
way 0 clevate. Elevating a beilding oo 28 opea
foendation involves reising it ot plers, posts
(cobemes), or piles, which e cosbedded seffi-
ciently delow e capected depth of eosion, 1f the
baikding is suhyect 10 sigaifcant water dopis,
wave beights, or debeis flow, or posertial soms-
indaced exoeion, e property cwmer should also
coasider ehevating on 2n open foondation. This
will allow waser xad debels 1o flow beneath e
buikiing and sedace poteatal daeisge that could
oot if sobd fousdation walls weee 1o fl.

No madicr what type of fousdiation oo which &
hocre & clevaned, bigh winds ie coastal areas wil
srpose significant forces on the home and the
structarl clements of its foendation. Wind loads
oo clevated stracteres are ncreased, and dumage
potestial is kigher whon the wind foroes ocvar
combiration with flood forces. Themefore, wind
oads raest be takon into coraideraion in e
design of chevated baiMizgs.

Cost is 2l an impoctant factor b consider in
clevating stroctures. Wood Seene buldings s
bghter than rasonry Seikdiags and are theookore
casier and Joss contly o raise. Masoary Suiklings
we not ooy move expensive to raise, but o may
be suscepable o cracking. I homecwnens opt for
clevation of the bulding, costeats or materials sus-
coptiic 1 food damage should not be siored
sndementh e clevisad buiidng, enless 2 plan
remsove thom pesoe 10 Neoding is adopied.

Oy ot o Wy o ow od anme pade
OF St wal S 4T et et o -

e b ke L

0 & Wl el slcation, A e O Mgher a0l
Dolow the house can Se used oy paking, acoess, and kaliad
HEvape A Aan-ood conaions.

Horons! wing 008 300 SSS000Sd SUCTON (nepashve roos)
on e reer wal Cao Cause a1 Cvavduming afect

/W—'

>

Ag e 0y Dows Over 1% 100/, 9 InCwasng speed can S
B 0 cpeand and oFf e howse. ind Rvcos a0 soss

N

Ohaygeer 2



FLOCDPRODFEFNG

TECHNIQUES

For acsthetic or socurnty seasons, mamy bomeown
ers wish %0 enclose B¢ area under the house. This
can be sccomplished i3 V Zoses by nstaling
NAP-compiian lamsoework or sold walls that are
desgnad 10 break away during Noods. e A Zoses,
sobd walls we perretiad, bet sy enchosare mu
have opeaiags 1o allow for the swtomtic ontry and
exit of flood waters 1o equalize hydrostatic Joads
00 the stracome.

Elevation on Piles

Die 1o velooty Now, wave impacts, aad sod types,
elevation oo deeply crnbedded pues s B prirmary
sechmigee used ia Coastal High Hagasd Arcas sub
JO0T 00 epasodic saorm- indoced cronon.  Shorciines
(hat are sclatively stable Of retrestayg very showdy
over tene may 28] Be subsect 1o larpe hortontal
and verticl vasatioss dusing sonmes,

Elevation on adequaicly ermbedidad piles can pro-
vide 2 stable Sosndation ntil the beach is rooow-
ered postsdorm,.  Howover, elovation on oven e
most deeply embodded piles s not adoguate in
areas where hisoncal crosion i severe. | such
cases, D butiding bs meviahly readesed aninhad.
e a1 ends op seavand of the shoschne.

Where high-velocaty Pooding can resalt i sooer-
irg toromon of sepporing soul |, pekes ussally peo-
vide $he most effectve fosnkation. Piles are
mochamcally drivea or jetied deop mto the ground
Bocamse they ae nonmadly deeply ernbedded, piles
are Jess ssoeptble 1 the soouning cffects of hegh-
velocity food waters than colemns o peers. Piles
must be ekher wedged into the bedeock or doven
deeply eacugh that there i sufficient fricton
between the pele and surmosnding sod! % transfer
the Joads acting on e budding inte the sumvend
ing pround. Effective load tramsfer must be
ensared even durng conditons of pradicted
erosion.

Because Fving ples Qares haavy machinery, a bukang being
ohrvaied 1 plece ey b 18 Do Meporandy mowd kude and
S0t 00 rRONY) Lnll e Orving oF plles & OOl

- o v
- * 203w NMei

Pios a0 porealy made of woOd o DRstRssed CONCe.

They
O 479 Draced’ apeinst e’ and showr Koroes ysing wood
e 877 s Sracng, sl Gk, and DUy WS

The Ao 5 s 0N 10 sew pile uNGENoN Sysion

-4
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Elevation on Piers

Fers are vertical stractenal mombers $at are sop-
ported eatioedy by concrete Soctings. While they
may be the mosz commonly used type of opes
foundation in sreas slbject 1 riveriee flooding aed
constal plains ot subjoct 1o wave action o Ngh-
velooky flow. they are the least suited Sor with-
standing Bood forces iz Coastal High Harand
Asexs. 1n cooventional se, piers are designad pei
parily for verscal loading. Woes kcated n
Counts) High Haeaed Ascan, however, ey will
abio experience pdrodynamic forces. For thes res-
00, prers iwed a foodproofiag mes be subwtas.
tiad cncugh W sappont the stractare and suffickently
redefonced 10 resist 2 range of food forces.
Therefore, elevation o piers is 20t commeadod
in coastal fooding arvas, where npdrodyramic
fooces are sgadicant.

FREBELL AN L FE W]

Elevation on Posts

Elevaion on posts has limited applicabiliy in
Coastal High Harand Areas because Hese v
may be affected by scour or erosion. Ths tech-
e is wed i coasod aress where e underlying
groend is bedeock or coeal 1o which e coluns
can be structarally God and duikling Joads trans-
fiermod, or im ancas where conditions make # appeo-
priate %0 semalate e effect of hedoock or coeal by
poering enough coocrede in Se post hole 10 trams-
fer the Joad to the samounding soil. Posts are made
of wood, seel, or precast semforoed concrete.
Posts differ fooes piies In Ot posts ase thicker aad
are st i pre-dag holes, perhaps o a mooe shallow
deplh. Coocrete, cand, praved, or crushed sone is
Bacichiied avend the hole cece the post ks set.

Whde commonly Used in rvering aroas, Dovs e et sustalio
0 sl sad e RydochmaTc Avons associied wdh cossty!

Cormonvy ssed brsoing SoNmigues nchae wood knee s~
cross bracihg. steed /008, e vy e

L]
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Elevation on Solid Foundation Walls

Hlevaton 0n culended sl foundation wall is
sormsally wed m arces of ow 1 modessie waler
depdh and velocity. The mosd srportat concem is
that e oripeal Soendation and focting be able
wilhstand the extra oadmg, not oely from the
sddniomd voracal dead load of the new wall, bet
aho from the addisonal leod and wind foroes
aoncatad with coustsl wonma. I the Sootings are
pot deep 2ad wide ancogh, Biey may not be able
renidl the additonal loads, whach coold sewd in
overtening o setfiernent. Another comadersion
i that cromson cosld soiadt in endermeming of the
footing. Is addinon, the onginal foundation walls
uy oot be thack eacegh 1o be properly exiended
upeand.

Depending on the potenaal Slood and wind forces,
the wsuall pracaice & to resaforce both the footings
and walls eing stocd remforcing ban if new foct-
ing have Jo be poused. Regasdions of what type of
foundation wall comtwction is wad, bydmostatc
foeces can reslt i collapse of the beildiag. In
onder 1o reduce this denger. solid Soendations in
ssbsartially darsaged or mpeoved homes i3 A
Zooes mast be constracied with openings
allow flood waters 1o pass through the walls sed
equalize the hydrostatic foeces (i V Zones, walls
must be designed 10 break away). Howewer o
vebocizes are excessive. hydrodynamic foeoes mary
sl camse failuoe: a2 opes foundation may be
appropnas.

Oxe solation 10 excessive hydrodynamec flood
forces in A Zooos is 1o chevate the stracoe on
cxiended foondation walls and beck il i and
around thern, creating the appeanance of a bome
%t on 2 mound.

N roguiations peohbit olovasion on
entences sold oundetion walls b V Zores b
POSIFIRMY sTLces or substdaldly snpvoved
or Gamaged pro-FRM sthuotes. The s
Decause reseanch conducied by the Ammy Cogs
of Engineers 0onaied § Troe-S00f Dritking
WV 2 Do ool it s OF Cusing spniioant
STuChr damape 10 soid wals. V' Zones ae
ST 0 wIve Peihes agual 10 o axcoeding
o0

Aoy e Nouse & Sesad sbove e BFE. P Runditior sl
&0 sxtorced vertically 10 at eest 9o BFE. The house & hen
1 Ore> B riwvly et wids.
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Relocation

A floodproofing sllermative 1o clevation that is abo
coennoa i coastal areas is relocetion of the bald-
ing beyond the reach of croson and ety the -
its of e Hoodplam or the lovel of the BFE & e
new locetion. The Suikding may be moved to
ciher anober location kess reatenad by fooding
and crosion on D¢ casing property Of 10 & Sew
s

Rofccation rvolves soparating B dulting oo & exaiey)
Refocation is appeopriate if food and erovion haa- fcncton and Sarapoetey) 112 & sow Doation, whem B 5
ardhs v vk hat contimad coovpution of Be PicKd an & 2ew foundtion,

busikhing of @y presest Jocation o uesade. B & ko
& opoon foe the property owner who wants 1o
redace the damages and safety risks assocased
wilh Sooding and exosaon.

Factoes that cam affect e property owmer's deci-
2300 2 relocate inchude noadabeliny of 2 sew boca
Bow eoondrmics; foderal, stae, aad Jocal regula.
Boen; the beibding s sucnrry] soundecss; and
whether Bere are bridipes or other obstructions,
such as power Sincs, aloeg Be proposed eeporty-
ooa rowse. Denng the mowe, the propenty owsers
ot ive chiewhore, perhags for several weeks,

and may nood 1o stove fumiure asd beloogngs ‘ -
Wh Ambhwcmmawwwbm
’ ol 3 wood post loundation

Cost, i relation %0 bulding valoe, is U s
coacern associiod with relecaton, 12 aldinon o

DAL Dajia e A
Banowd OF M. OO

T .
oo || I E [PIEE | s

by e e ey ey (SRR EVRS TL

—a  ew TA
|
Povwm (1ol dan irune l |

l Tein faley Ly Te TOve J | O ounaston mroved
Rolocaing a buiding provides e growes! polersiy of feduchg P Frea! of 000 demage




paytng e moviag Contracor, the property owser
ety sead W purchune & sew ko, daild & sew fown-
dation, relocaie ctilities, landicape, clean up he
foemer home wie, and pay for profosionsl services
and fees

The selocation proceduns is similar o clovating »
strucowe in place, with some addtions) xeps rele-
od 10 the actud mowe. Temporary stibity coanoc-
thoos are wsually 2ot roquiond a8 it is penerally ot
possibie %0 cominue lving in S home &ring the
moving process. Dee 0 their shapes, sines, o
weights, some stroctores mest be mosad in
soctions. Whee thes is the cane, mont or &l of the
comients ey nood 10 be somoved snd soeed,

The most readily clevated o selocatod structare
a single-Garnily, Ooe-woey, wood-frame dwellng,
square or ooctangular i shape, comtraciad over a8
opes foundation. Butbdngs comstructed over crawd
spaces o Jeast |8 inches or higher e also casy o
move. The process is moee Affiouk and expeasive
for & butkding with & basemens, @ slab.on-grade
buikdng, » bulding coosucied of masoary, &
malistory budding. or & bualdiag with addisons,
Ay kind of 2 soond buslding can be clevatod or My fractins nQuind Pl 13 ok X 5 netumed O prsties

relocaied. Masoery buildings, which may be ssb- CondiBons o 15 Aadeal stale. NoW o cononeto sial and

. QONSDUCTON Matvials Tar must Do moved Some of Pose
pnmaal:km.mdmdemdunkufn- oS At : il Pt ovm
qertly relocatod. oaT o L0 AT 0 pANAIOY Evds

L
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In some cases, deenolition of the sractue may be
1 ressoeable course. The Ulpaoo-Joses Amead-
menl provides up 10t percent of e vale of o
2iNe lnsered homes 1 defrmy demnolition costs, &
addinion w paying for the valee of the strocture
mself (sabyect 1o policy limits). o most aress,
remove) of debris Sollowing demolition & segeined
0 wvond the harands floating debeis can case; 2
sotable cxception is Wishaway Beach,
Washisgton, wheee (he crosion e is so grest at
large stands of tamber, poads, and ofher debis wash
20 the ocea regalaty,

N R T N T T Ll
Other Methods

Contractons experenced in Noodprocfing have
developod meresting technologies o accommplish
clevation projects. For example, & method of
sgular plie drivizg raay clmisate the scod w jem-
poranly seiocate a suctuee 10 be clevated during
piie placomaont. I anodher case, a cootracior Sas
wsed inflatable bags 1 lift stractuoes Seing clevased
m arcas whore ¥l conditions rostrict e pllace-
mont of lifing bears aadicr he home.

Taking mo action &t o o Soodpeool can be 3 con-
sidered decrion 0o the pat of sonse hosscownens,
In some cases, D homeowner may be wilkag w
risk e joss of e hoose when the poteanad reml
income from the propesty s high, I the bouse is
evenmually damaped o destroyed, it woekd stll be
covesed by Sood surence.

2



exidential floodproofing projects were obuerved
nacwm:*ma“umm
10 evosion in communities on Cape Cod and
Massochasests' Atlantic Coart, Floodpeoafing
methods observed bx these commenities inclunde

Cost of Floodproofing: Movieg oo S $10.000

Ple Foondutionr 20000

Destga/Permutc 8000

Septxc Systerne 1200

Toeak $58/00

B Resdential sructare oo Atlastic Ocean levated

on wood pies. Seawall of 17.7 feet abowe sea

Jovel pootects (he hoese fom direct wve acton.
Ourer chose 1 clevane for added safery
@ Propesty located in iree scpacate flood imiecse Beciuse B progendy (shown i plen) & i Sree food

roses: Zooe V with BFE of 15 feet: Zooe A with m&-thghnmma
BFE of 10 feet; 3ad Zooe AD with depth of 2 fect. o |WI oy stle |mlmm

coasty consyuction

13 | Chagver 3



B Stae coviroomentsd oodies probide placement of
septic sxvicoms in Zones V and AD

B Septic system was placed bs the snll portion of
A Zose located % B¢ peopenty”s lasdwasd ond,

Elevation on Piles
Schuan, Massachusenss
Cost of Roogprocling: Moviegoa Sie:  $30.000
Ple Fousdaton: 20000
DesgpaPormmat 8000
Sepoe Systens: 12,000
Tomad $50.000
0 Coastal High Harard Acea subject 1o episodic
eronion (Zooe V). Portions of some properdies
located in Zooes A sad AD.
@ Mazy bomes Soated or didodgaed fon
foundations during 1991's Homcane Bob
® Rebudding ssbyect o NFIP, state, and local
ordimances. I subsaantially damaged, domes
were roguined 1o be elevated 1o BFE
8 Eagnocring and constriction of typical sew
homes s similar 0 clevating an existing home.
Typical home i 2 S00-sgaare- fooe, wood- frame
snctue.

AR MRPAECE (YOMCTY & YO,

Deciang & penorally supported Dy condrese cokusws. Adsone!
plos or & deaper undation aw weed’ when dsturbed sof &

W00 s alowr ABatrcdy 1 De mal B scoouy e
Impecioct plo deving.

Chapter 3 4



F:3 Eievation on Solid Foundation Walts

Contervile, Massachusetts (Caps Cod)

Cost of Floodproofing: $20.000 + $26,000 (range)

8 Hoemes ia thes community suffer nepetitve flood
durage when high thdes sandate the tidad flats for
lorg periods.

8 Dusage cassed pramanly by poadng of water
rather S wive action. Properties are in Zooe A

Relocation

Sandwch, Massachusets (Cape Cod)

Cost of Foodprooing: $8,000 - $12,000 (nga)

B My homes selocated on their Jots or elevancd
since a devastating October 1991 Norfheasier
The peotective duse has eroded, chménating the
horncs” first defesse against wave action.
Propertics src i Zone V.

@ Comenusity iy isvesting 0 repasniag poblic works
with federal Gaiter ssustance and, with ofhey
foderal avastance, 3 beach 3ad dene seploanbrent
progect.

The olraasion o this home rescled 1 e elminason o
$25.000 avualy 0 mpettye food reuace olains.
Partings and bems dsguise Me ot and enhace o

Mty homes n Sanowich, Massachusels, weve oiocess'
andward on Hov ausing i 3% Sovere A sson Fore
o0 October 1997 Norfwasir

15
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néovoe-praxdvoing reatd properfies ane cospmon

o e populer resovry afong Novrh Coning's
coaut. Howeowners there st weligh the cour of
floafprafing against the risk of losing rearal income.
The many owners wihe do gt fo refocate thelr hosves
are sudject so sate and locad building regwiressents
that exceed the NFIE.

Relocation The Town of Mol Besch is considenng
Hoiden Beach, Nort Caroling TUCHY RTINS VD Sgent han fe
WYV mOstanta demape rpLiatons, making
Cont of oodpmoling: §14.000(ewrage) oo st of FrprveTHSs et v
8 Most residences i this Ovter Banks compmmiry sovevel joace. The rient 5 B preven Cenws
aro restal properties located 0 A ad V Zooes. TOVE (0N UK MOV (N 4 DECEsed
B As of Masch 30, 1993, 45 borses met the basis and 20 g My O Nomes e
requisements for sksuence under the Uptoe-Jores compiance s uTent COdS SuCh 85 lowaton
peogram. Howses muaged be vale from $29,8%0 0 QAT
S92




No Action
Ocean ise Beach, North Canvire

@ Owner of rontal propoty in Zose V who was
saod 3 cortificate of smernent collapee b with-
drows the Uptoa- Jones clem.

@ Rafer thun elevatiag or relocatieg % an inkand
iz, B owver will have sew shoriag placed 00
kemporanily peotect the hoene aad muesuin the
restal iscoee.

B While nsking the chance of a destrnictive sorm
againg centad property oome, e stractn
would still be elighile for Nood insurmce cover-
ape o O house is damaged or destoyed by 2
flood.

Relocation and Demolition Projects
Nags Mead, North Carolna {Outir Banks)

regulations addross relocation or demalinon of
houses in Coastal High Harard Aseas (V Zones),

B Prior o rebocaton of 3 baikling, peblic service
sthoctios et be ootified of e move, A boad
mary be soqaired Sor the sse of lown srcets
Former foondations, utilties, and concrote and
asptalt must be removed. Dernolition mquase-
menes are similar %o those for 3 relecation
poogecL

B Dune of foomer sie maat be sasbedized or rebait

B Loce! bellding inspector and state Cosstal Area

cleased site.

8 Local requimomnenss in addition o foderal and wease

Conan lnle Seach roring reguistions gy
COnSTUCHON 10 st & he 25-00r selback e of
®o boovard adhe of e ot and Fat e house
N0 Cover more Sumn 36 percent of o kX A rew
ONONON00 SF0SSNG MNOCES0N Prowcts acuty
AOQUNE 10 SEUCIND L Mmoot o curmend codes &
wol a5 DO Speror It EDeRnce 0 e genw
nsAre. qually, ard cranacier of e
Aehbomond Infa which £ iy refocaind

Candirg, was
rolocaied Pore an cosaniont VE Zore o an AL Zome

i eocltisiory Aorow o Nas Hoad, Norh

7 Chapeer 3
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FLAODPRODFING PROJECTS OBSERVED. |

Elevation on Piles

Crarieston County, South Caroira

B Twostory single-famely bome supasses NP
mézimam consTacton roquirements. The bome
chevated e foet showe BFE

B Breakaway walls eaclosing lower wrea designed 1o
full

B Builder bock exira meavanes 1o prosect uader-
sructe wtiliies, parking pad, and ool

oaine! Jone manageme in e form of erosion

serbacky bas proves effecnive e Sowsk Carolieg
a3 an aliernasive &0 plocement of emouion control
devices. Elevation and relocation are the mont
covmm floodfpronyng ot Where srate
regadavions exceed NFIP requlressents, homes have
performed even hetter in the foce of major sorms,
ncluding Mwricane Hugo.

Exceating mywnum buling requeenients, s home
peviormed el comparsd’ I &y neptors dang Mutcane
Mo (1R

Chprer J 12



nummmqwm
Jowndations can be nied 1o the Sedrock or conal
ther Des wnder the rond  Some Aomeowmers Aave
floodproofed by wabing atvantage of @ FEMA podicy
thar encowrages NFIP-conforming construction
practices for additions while s requiring cxpentive
rebalviiraton of nondamaged pee-FIRM seractares.

8 Property locased i both A sad V Zoees. Existrg

hoese of concrese Mock on 2 concrese fosndation. ATOUDN o acition plaved on B
A Fropaty corattdec! 8 mlatetw

L hﬂwqm”um Eprovereny anT was vl
conshdered substantal arpeovement. Pre-FIRM slvand 20w S BFE, he pro-
insanece rtieg states remained in force. YAV rate contnues  be
Kphed 1 e whole Some.

LDiva V1Y

Deveton 10" et 118

A S+ ooy e

N O T
Rt e '
\..u'.."_ é Ccoar N
RNt -
%M ‘\ n-'- g
D, Vo n- 2 Comerved
\é-.\.- f——-ml- ...f. I — u"?-’
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Nassihon, Flords (Contimand)
B Phase U lopoovement was m addiion of &9

squane feet.
B Beoaase this substantial inprovernent wan
clevated abowe BFE, the pre-FIRM saroce
g sl gyl
mm-smnmwm
overts ¥ atstadely demapnd Sv gt Aome wonkd
Aarve & e reconsincind & compliance »dh NFIP
Lt
Elevation on Columns
Marathon, Florida

Cost of Floodprootng: $50,000 (estimaled)

B NAP s e codes will sliow 3 1 680 squae.
foot elovated structere 8 be beclt seaward of Bhe
Owaet's catvent doore,

B New septic system, water lines, and stormwaler
ard vateral retention areas aoe roquined to meet
state codes,

To spuyd g 50000 and bnpvove vows of Flonde Say,
QBTN pdas 2o Ar & pew STUCRIS, alvaied above e
BEE, 10 Do boaled ssawavd of P exinding home.

Elevation on Solid Foundation Walls

Dade County, Forida

Cost of Floodprooiing: $14,400 1o $41,500 jrange)

8 Sebstmtally damapod homes being restoond
Andeew mxast be clevated por NFIP sogalations,

8 Typical reschonoe i 3 ooe-siocy, 2 000-squere-
fioot, concrote block stmctare

8 Ofiee & is more cconomical 10 sse the soof,

baikd 2 sew second sory, and comver the we of s:m»;:.m gwwd.hn
the lower area 1o bakdieg accew, paring. anl $14.400 10 S840 for raising & hoese 00 10 Ve St and
storage than 1o LR &e entire bouse. oee £21,400 10 $47,900 kv raising & home aipht et

Chapeer 3 20



Elevation on Solld Foundation Walls

Saga Bay, Dade County, Forda

8 Concrete, dab-on-grade dore with mancery walls
i win Geeraped by Hamcase Andiow

B Unigee lifirg method employed w hydraalically
Mt Be sorucnre. incuding the foor slab.

B A steel ssbstoactuoe was thon bl 1o pormanently
support the house & e new clevation.

Hame T sy o ¥ W oy e e e
» .
(R an e A - e R L I I

Thes patorend Ing meod of Sevason IMohes SBong oo
g boams o g of he floor and puling & up by

sspendy o0k The man Sears axtend FYough spenings n
e wad 10 S8y ponty around B Aouse.

- mh o~

s sl or plovating rasoryy Aomes & Sychonand ©
g 0 N Mve Qi) BBrg) 20 Avo racking and ot
Aavan

21
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.

SH =

Levetion i3 the maat common floodproging
}. sechnigue In the lowlying dayou areas of
Southern Losdnione, Altkoagh there Coustal Righ
Hazand Areds are noe subject 0 exireme emsion,
clevanion projecty muat Aste foto accosn! e Joval
andm"“‘dlﬁrmm

FLGOBEROGAING FROVRBTS GASERTED

Terozonne Pash, Lossiana

Cost of Floodproctng. §13,503

B Home is 2 1,100-square-fooe, wood-frame
sauctese i Zove A

B After home wan chevatnd above work s, pile
boles were dog and piles drives o place.

B Cross heamss 2nd bracing were conmected, and
the sructoe was Jowered onto (he sew pike
foundation.
collar it each pide hole, providing a factor of
safety agunst oversarning.

B A sopordn, noesctes) parking pad v poond
bebow e strectare.

™ 1. 100-5F asconial olovast =
 ve dnye. PYoject wes accorpieed




LOUISIANA "4 n

Elevation on Plies

Cocodre, Lousians

Cost of Roodprooing. $12.500

B Bryou Lacsioce property located i dosigrased
Coastal High Haoasd Area (Zoce V)

B Doublepiie foandastion system climumates noed for
cross beacing, and Creaies 3 CONTIRBONS CORNOCn
froes the superdructare 1 the ground.

The cross Dewcss spporing Sw sPUctaw ' On onw iy )
20 DO 0 I 20ed e wth & sioel T s

23 Chapter 3



[ oy hower along the Weat Cosut ave located on
h4NHhand¢nsdy«1usumarcnuhn Becowse
the homes are above e BFE mast owners have nof

aaken advamage of Desaffes ander the NFIP's Upson.
Jowes Amendment. An excepeion fo this sination Is in

e the Cape Shoaiwaver ana of Washingdos, which i
shoapht so be experiencing the most rapid erosion
rote in the ULS., froew JOU mo 300 feer per yeav.

* oL A

'f ! “'l
"‘H NP ,.u;*l

';A,nq:{!'lj).

Cost of Roodprocfing: §12,000-815,000
(estegted ranga|

8 Low-income neighbochood i Zooe D (wedcter-
eenad Sood harand; sshyect to severe crosion) has
lost muery hoeses 10 erosion e e last 20 years.

B Homes aoe located in 22 soea receatly devigrated

by the community as an erosion e, Cormmenity  WREESRERC

Ras raade hocreowsers awace of Bew poternal The Cops of Enginvery cutimutes P Wasweay Seach,

cEgitdliny 10 redocame snder Upton-Jooss. m.muwmdwm

B Six homes bave been relocaod. with an average
bouse-moving cost of $3.000; bowever, kecal
soquroments 10 wpgrads rebocated hosses 1o et
b kding code sod sopiic roguinenenss hene
excalaned B cont 10 1 10 $15.000,




W Property i & tate-desgrasad high-risk erosion
arca with 1 30-fooe sethucks aloog Lake Michige,

B Moose foundation was 52 foet from the edpe of 2
rapedly evoding. 150-foot-<all biall cn a S00-fo-
deep bot.

long the Mgl overbooking the Gress Lakes,

evosion Aas creased swoh a shreat 20 life and
property that Mickigen esacied an emerpency
prograve 10 move Aovacs sy froee the coast. Some
Aomeawaers were able 10 combine besmefits froms iy
stase programs and its federal mocessoc the NFIFs
Upton-Jones Amendnens, 3o relocave their homes.

Cllen Doty Coult be toncie Ry ralocaton o¢
Semolion ahen & Culting ot B folowiry
rdecs

L & sas covored Dy a So0d inswrance polcy
for g e of Swe Comecing yeins
Py 10 CONraion o Svilioation o
om dade of cwnership £ iess an two
yoors

2 1 was condecrend by & st o oo
ROy, o cordliad 13 De subyoct
mminert colapso by a0 gl ey
aZorty, e

Chaprer 3
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St Joseph, Michigan (Continued)

B Stae EHMP ban Eranced relocation of the bore
300 feet back from its former position. Efon
avolved moving the house aad gange nfact,
cxcavating 3 now basement, placing e home,
Dlock snd concete work, and backfiling.

Relocation

Grand Haven, Michigen

Cost of Floodproofing: $26.500

B Property i a state-designated bigh-cak emson
aova with T-foot sethacks on the Nefl edge of
Lake Michigan

B Owner wtilored & comdinaton of ssbsidized loans

3 X vut withio an Kortifod 2one of ey
coleaa.

A 2000 of immsinent coRNs0 Was Jofned as an
R ONOENCINY VOSION AR 1 e shore
B of 40 000, Day, Mok, o Svav and deline!
by & seluck duterce 6 0 10 vt phs e
Bes 0 avecage U kng-inTe arosion rale
fr o she,

This Setence was medscred lndwerd dom 4
rolvence Matse, ypoaly e Xp ade of &
DAL R e o 4t escapyeent o M ading
U, O, ¥ secth Datans sl 10X Dessany, 1N
POy NNty Ine, nsoeted by e
vipetation e, beach scayp, delvis e, or ket
of et sandd. Excapuions 12 haso orlesis wove
aloand st e cecredon of e FA Admikisiostor

ander EHMP aad fonds rvaclable under Uptoa-
Jooes o refocate vacation bome bondwand oa a
N0 foct-deep ket

B Effoet svolved domolibing & geest cotage on Bhe
propenty, moviag e msin howse sd gaege,
coestecton of & sew full daserent, poerieg of
ovncrete for a gange b, and removal of Becs,

Eosion of biufs overiooking Mo Great Lakes bes caused an
Imaciafo ALz 0 many idadront homes. Some weve
peciiod as beiy v danpor of Bsminey collapse Aol wevy
iphiy K feclony’ sttty onder Lbton-Jooes 10 v
relocated




hoagh addinenal site visits aad cosact with

federal, state. and local afficials, FEMA leamed of
several other siave and comeanily programs tha!
regulare and encowrage foodprooing of coanmal hoeves.

fE e Ao SRSl o _ o dilit o Lk e s Tee - o
New York

B Stakc Esviroornental Conscrvation Law provides the
Blimwisg

o Stmdasds foe mesienizing and pecventiag damage
10 structeres aod natersd pesources from consesl

flooding ad crosion.

* Regulstiors for land use and developrsent activities
in Sese weas.

o Restrctions on public mvedmont in services,
facikties, or activities that aoe likely bo encourage
now permanent developoeent in crosos harand
arcas. Stste Department of Environmensal
Conservation is saquired m establish 2 @) year set:
beck in strecteral haard s

B Stec bas mapped 3 idal Noodpben overlay district based
om the US. Arary Corps of Engmeens” standasd project
barmicane som.

B Town of Southarmpton adopied 2 coustal erosion
management progzam and dune sctheck ordinance
peobibiting new comstruction of seplacernent of buddings
and strwctses i or 00 3 dene area. A 100-foot lindward

sethack for new and replacement butldings with occan
beach water frontage and a 75-foot landwand setdeck for

all acher tbal water froneages apply.




New Jersey

B Sute Department of Esvirooencntial Prosection axd
Encrgy has developod coustal area mroesagernest
regulations relating 0 crosion hazard s and
comstroection sethacks.

B Suse's semge 10 expand e coverage of the Coastal
Area Fociity Review Act duvegh emergency regulations
was bekd podicully wrvadid m 1991,

I T I AN SR T 1
Ohio

B St Department of Natural Resources evtabiabies sod
regulates 30-year cvosicn bewrand setheck ares slong Eake
Ene.

Rhode Island
B Coastad Resources Mamapenest Council bas discretios in

rgalaton snd permiting on each case of cotal
QOASTLCTON.




INVESTIGATION cONCLUSIONS

The NFIF's soquiremont 1o chevate fhe lowest Booe of new

o sebstantially insproved homes 1o or above the BFE ki
pooved effective e mitigating damage b0 strecteres from
fooding. Where coustal flooding has oocumed, strocteres
clexaied W0 or showe the HFE ase typecally minimally darn
apod-if dasraged 2t all-when comparad 10 seighbonng
pot-chevatied structires or seuctuees clesated 10 lower levels
Bbuik pricr 0 their compmanities’ enplementing NFIP
geiTeRTt.

Although FEMA can play 2 role is peovidieg e repulistery
framework (a8 well as sechoacal documents sad wobescal
puidance in spocific instances ) for secoea®al consed food-
proofing prograrss, the comeenity detenmncs if flood-
proofing projects seoceed. [ i the comessnity that mest
adopt and enforcs NFIP saqeircesents or elect 10 enforce
requircmaents more striegent tun the NFIP's. Locad duild-
ing officials, by reviewsng placs, rowiag daikbog pormts
and monitoring construction, can assere that Noodpeooling
is completed in accondance with NFIP and local reguace-
mests. Where he state has bocome involved in lloodplsn
rasagernest, the rate of secoess has boen even highes In
areas where hocal povermments have crested a receptive
coviroament 1 Boodproofing, Neadprofieg progects ofien
are camied ot | preater oussbers o lower conts,

Homeowners sometimes face obstacies 1o floodproofing,
When clevating o relocating 2 stwachse, £ o he expessive

he sechnology and resowrces exist for swccessfvl,

cont-effective foodproning of coasial Bowses.
e two most effective methods are rlevating the
owee abeve the flood Aesand or relocaning i ow of
Aarm s way. Some bomeowners have apted for an
alermanive 0 flondproofieg sack ar deveolishieg dhelr
howees; oohers are saling mo action o reduce
damages: leing natwer dake ilr coarse, end relying
o flond lenwrance coverage and dailer aasimance,
if evailadle.

et
By maching e puic and Duling ndusty
PrOugh GOSN 20T BONOSS DIUgRATS,

P comyrunty cat hive @ prokound impact in
CURagng Cenas of KOG Of SOSIN-OVONg
stuctres L Soogvocd




0 upgrade componens of the boildisg sot associated with
providing food protection sach o dlectricity o plambing to
comply with locall codes. These costs cam be moee thas half
the total cost of the foodproofing project.

Homeowner mothvason also plays a role i the success of
m Motivation is typically high for foodproof
ing imenokaiely after a Mood-induced dsamser. However,
those propenty ownens who have aot expericnond denage
fooes flooding may not feel the noad 1o floodprood.




A Zoow: The Moo isserance rone desigasson oo Flood lesurnmce Rate Maps for porsoas of the 100-year foodplai sebject
10 vekocsty wave action of kess thas theee feet, aliso referred 1o 25 Special Flood Hazaed Area

AD Zooe: The Mood insurasce aone designanion for porions of the H00-year floodplain whene fload depthe s iestified oo
Flood loserance Rase Mags in feet sbove grade. AD Zooe depths range from between oo and $ieee foet.

Anchor: To secure a sructure % its footings or foundation wall such that a contimeous Jowd transfer path is covated aad w0
that it will mox be displaced by flood or wind forces.

Base Flood Flevation (BFEx The clevation for which there is 2 one-percent chance m amy prvee yoar that flood levels will
eqaal of exceed it The BFE is determinad by techeical analyses for an a0ea and designated oo fhat area'’s Flood [nsarance
Rate Mg & is also kaown @ the MO0-yeur Mood

Coastal High Mazard Area: That portion of the 190-yoar coastal floodplain sibject 0 somm-Srives welocity waves of Saee
feet or moee In beight. Coastal High Marand Aseas are designated as Zooe V o Flood Inserance Rase Maps,

Crawl Space: Low space Below e fing Moor of 2 house where Sieoe has nox bees excavation deep enoagh for 2 besement,
bt where there s ofien acoess for prpes, Sucty, s wilnes

Elevation: Raisirg a stvactue lo place # sdove soticipaied flood wantrs on 20 exionded suppont stucture (foendation).

Epbedic Eresion: Erosion mdeoad by a single sorm evert. Episadic eromon comideny the vertical composest of two
factonx: 1) goneral beach profile Jowering: and 2) localined cosical soour anousd foondation sppons. Epeodic crosion s
relevant W fousdation cmbodment depth aad potestal usdenmrizing,

Extended Foundation Wall: Addisonsd walls cosstruciod sbeve cxining fousdation walls in onder 1o elevate & stracoun
Bove food lovels.

Federal Emergency Management Agency (FEMA): Agescy created in 1978 w0 provide 2 single pose of sccoustadiiny for
all foderal activities selated 10 Ssandor mitigation 30 emanponcy preperedais, reyonse, aad recovery. FEMA sdminivers
he National Food hasurnce Progranm,

Federal Insurance Administration: The compoaeat of FEMA disoctly sosponsable for adminsacning the flood misrance
spects of the Natonal Fiood hxsrsnce Progran,

Fiood Iesurance Rate Map (FIRM): Mg produced by FEMA for 2 community that distingeishes Sood harand 2000,
inchading B 100-year Noodplan,

Pecdproofing: Stractunal or somstractaral changes or sdjestments incleded is the design, cosstnaction, of alienoon of
betiding %o reduce flooding and erosioe damage 1o the beikling and its costents.

Feoling: The eslueged base of 2 Soendation wall, pler, or columa, designod 1o spoead the o of B stracsure so that & does
on excend the soxl bearing capocty.

L} Glousary



Hydredynamic Loads: Focoes imposed on s object, sach as 2 buikding, by water moving arousd £ Anoog these loads are
posiave froneal pressare agmmst the structuoe; drag effect aloag Be adex: and negalive pressare oo e Gowrndresnt vide.

Hydrestatic Loadss Foroes imposed on 2 serface, such & 2 wall or floor alab, by & standing moss of waler. The waner
prossue increases wifh the squase of the water depth,

Empact Leadss Foooos imposed on 2 stractere by sdid obyocts or msaises caed by o Mosting on fie moveg waler sarface.

Jetting of Filos: The wie of Bigh-presnsre waier 10 place & piie @ saady sodl by forcing the sand pway from the plle doving
direction.

Mitigation Directorate: The coaponent of FEMA dimctly sospomsible for adminisering e Doodplam maragonen
aspects of the NFAIP.

Naticaal Flood lnserance Program (NFIPY. The fodena) prograse, created by an act of Coagross in 1968, dht makes flood

iesarance availadle ia comeaanitics Bax esect satisfacory foodplais munagement regulations. This progoam is admiristered
by FEMA

Pler: Ax upright suppor membder of 2 haiding. with a height Lamted 0 2 mavirem of dhece times @ keast bieral dimension.

It s e praed ] comstrectod W funcson o5 an independent srocaunal eloment bs supportiag aed snemitting buikding and
covironmestal koads 1o e goend

Pile: Az upright wppon mesder of a bulldiog, aslly loag 20d slender |2 shape, driven o the ground by mechamical
s and peamasdy wppored by friction derween De ple and the surrcondiag carh. Piles ofien cannot act a5 indvidual

sappont s and regiee beacig 10 cther pbngs.

Post: Loag wpright suppoct enits for 2 baikdmg, set i boles backfilied with compacted material. Each post usally soquines
beacing 1o ocher wnits. They are usually ssade of wood.

Post-FIRM: For imrance rating prrposes, post-FIRM coostracton means comntion of substantial iseprovement 103
strectare that starkod afier Decemnber 31, 1974, or 0n o after the effective dute of the initial FIRM for & commenity, whichever
is later. For floodpisin massagenent purpoees, post-FTRM corstmction messs stractures for which fhe star of pew o sub
stansal improversent CoRMnXGon cooumences on or afier the effectve duoe of a foodpisia mumagement regulation adopoed
by a cormmaniy,

PreFIRM: For inssrance suing purposes, pee-FIRM comstriction saesss comtmction of substital impeovement 0 &
strectare that started o or before January |, 1985, or before effectve dase of B instial FIRM ¢ 3 comaruniy, whichever s
laser For floodplein management parposes. pro-FIRM coastriction meass siractares for which the stant of oew or subxtastial
impeovesent construction cormmences hefooe the efiective date of a floodplan management regulation adopted by 3 coomem-
oy,

Redocation: Moving a structire from & flood- or erosios-prose anes 10 & sew locason where theee is 2 significantly redoced
thoeat of Moodhng or croion,




Retrolit: [n floodproofing, amy change maade 10 3 structure desgnad 10 reduce or climinate damapes 10 that strectare fros
floodiag or erosion.

Scvuring: The removal of unconsolidated sediment by velocity wators. The term s Bogeently used 0 doseride
e lemoe

Sharelior Retrest: Progressave moversent of the shooshine = & bandward &recton caesad by (he componate effect of all
stormes consaderad ower decadios and comturios (experssad 8 an asecal sverage comion rale), Shoesline setreat conuderns the
horisoetal cormponent of crosion and is rebevant 1 long-koen land s decinonn and e Ut of baldisgs.

Slab-on-Grade Buillding: A structeral design where the finet floce hey dircctly om & poered concrese shad that bears deectly
oo the prowsd.

Special Flood Hazaed Area (SFHA Y Portion of the floodplaie ssbyect 1o the 100-year flood, abo known xs the A Zooe. In
coastal regions, fhis anea is subpect 1o veloGty wave action of loss San throo foet.

Substantial Damage: Damage s has 2 separ cost oqeal 10 or exceeding S0 percent of the market valee of the structare
cither before the improvernent & stend or, if the wrucnore has bees damagad and is being restored, bedose the darage
el

Substantial Improvement: Ay repair, recoosuction, o srprosement of 2 strscoare, e cost of winch eguals ox caconks
50 pescent of the market valloe of $e stucture either before the improvement is started, o, if the sructre bas boes damaged
and s being ressoved, before the damage ocoured.

Thirty-Year Erosion Sethack: A state or local requrement that probebits new comstraction and cortain improvernents and

repairs 0 existing coastal buildings located in an anca aaticipated 10 be kost 10 shoselne seteat over a M-year peniod,
calcolased by multiphying the ansoal average evosion rate by 30,

Undermining: A process whereby the vertical composent of erosion excoeds the base of 3 bullding foundasion or the lovel
below which the beaning strengfh of the foundaticn is compromisad.

V Zome: The ood marance 2one desigration on FIRMs for the portions of the 100-yoar Moodplain subect to stoom-driven
veloaity waves of three feet or move in beight. Also refermed %0 s the Coostal High Harard Asca.

Zooe of lmminest Collapsez An area expenencing evosion adjacent 1o the shoseline of an oocan, bay. lake, oc river and
definad by a sethack distance equal w 10 feet plus five times fhe average anmal long 4orm esosion rate for the ste. Ths
distance is measuoed landwand froem a reference feature, typically the top edge of a biuf¥ or fhe 10p odige of an escarpment o
= eroding dere; or If such feasares aoe oot prescont, the sormad dgh-water kne, which & indicated by the vegetation line,
beach soaep, debis lise, or hanit of wet sand.
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Raiving and Moving the Slab on Grade House with Skab Anacked, US. Asary Corps of Engiacers, Natiocal Flood Procofing
Comritiee, 190

Tecknical Information on Elevating Sabssamtislly Deowaged Residential Buildingy in Dede Coandy, Floride, FEMA,
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