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124155n@ (The National Shoreline Erosion Control Development and Demonstration Program) "ff‘w'\v'\i%u
muﬁaﬁ'muﬂngﬂmu'lu Section 227 of WRDA 1996 (The U.S. Water Resources and Development Act
of 1996) Lﬁaﬂﬁ.’uagum‘sﬂaaﬁ'wmmmwﬁw?%msﬁmm:fm wazilawwamedlslimyszaunasaznou
Tt TN mi@hLﬁumu‘lugﬂmaamﬁ%‘nﬂszqncﬂ’ Sufiaravlay USACE wa:zil ERDC uddaay
arnaaun T JURNU (USAE, 1981)

AVARAATTANRWITHD B USACE

ﬁwﬁnﬁ%’nmLaﬁmmwmaaﬁuﬁﬁaQ‘quamwmm"h (shoreline stabilization) n13flasruadw
Fumavssmoiavadumiwiauazniame  (backshore) Fwilesannnedunanimanainnze  (waves
and surge) MIINWUFDBINIWVITIMNILAFRI T LT Urnuain {inlet stabilization) imﬁemﬁg]u,avhﬁa

(harbor protection)
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g dodlédumamemaunowiugdunsn  Feuwdantasunianslinaluladludilonn  dudnnme
(groin)  wwiRNNwARUbreakwaters)  sauvanadanla glumsesisuwailaanumsnewn: wu IganTTu
TN (bioengineered) wiamsaawualleamudswiuusssumaleslFATowia  (vegetative
approaches) NMS3N¥ MG (cohesive and bluff shore treatments) WAZATZLIUNITOUSG lUmsinmiu
. ol v o & 5 ' v = e
Y7 (sand retention methods) MnlassmInEmIdaviau szdasiunseugnanvasiuaudarimus
o 2w o = wes L o oa X o 4 o
ramnpmany las USACE uazijunavisstiuanfugiumsednldiuifetuinin - Foiguanases
sumszladifin 2,000,000 1w3nty &8, (River and Harbor Act of 1862, Section 103, as amended, Public
Law 87-874, 33 U.S.C. 426g.)

2) nguanefiiieadasiudanisoeifevoadssna

Ssnanauldlfiwnaniiparasiuitiuiferedmas Wimansodjidnseauguuazunty
Tymiifeduldias TaoSguanadinsmivayn ngwnawdnfiAgdesiunmsdamsiiymnisiaumi
MInLA ua:msi‘iuw‘lmuﬁa vasiguanalslsznaudin

The Coastal Zone Management Act (CZMA) (Public Law 92-583),

Coastal Barrier Resources Act 1982 (CBRA) uax Coastal Barrier Improvement Act of 1890 (CBIA)
ﬂgHNWUﬁLﬁU?ﬂTﬂJLﬂWW:nSﬁL’ﬁu River and Harbor Act of 1968 (Public Law 90-483} iz Water

Resources Development Acts.

2.1) Coastal Zone Management Act (CZMA)

3 1972 amﬂaamiﬂﬁma‘?ungﬂmamﬁ@m‘i’ﬁmﬁa (Coastal Zone Management Act : CZMA)
wermuaulouiomsauing  nisdlaaiu mavamn LLa:msﬁwsmmwmﬂu‘lﬂvlﬁﬁa:ﬁuﬂ“mﬂﬁaﬁtﬁu
wwly mm%“’mLLsoga‘LfoLLa:’ﬂ'mmﬁa‘iﬁ'%‘gﬁﬁﬁuﬁamnr_lfIa‘nzLa'l.ﬁmm*m%'mmi@l.xaﬂtym’muﬁq‘lﬁl,aa
ptnafiuszEmBmwdulasimadants msdann waensufimAeanuaidalunslilslomininenns
fauuazinmpilanzis (16 U.S.C. 1452, Sec. 303 (1) and (2))

ﬁaﬁmumlungﬁmzlimamquﬁruﬁ'muaaﬁmm ﬂ‘i:nEIUG‘I"Jﬂﬁﬂuﬁ’ﬂﬂdﬂgllﬁ'ﬁﬂ%ﬂﬂULmﬂﬁ;ﬁ
fmua swiwansuildluzeniafifisnivadamods 1z wianmes waleaw usrufiasanaznan
TEWILNNE (transitional and intertribal areas)

czMA  dwuawwafidasdulumsenuulgmmsiamzmansy  acsaausiumums
L COTEITEE atgﬁﬁﬁunulﬁ'%’gﬁﬁﬁuﬁa@muﬁa wazfiunudamsmetifirnuanuiurauanigunananaud
S qerlesunedgrulissawmianmofimeldanuminsle  waclisimsaslnensdlfsgladen
fiazliivifion Lﬂ'mmwﬁnmaﬁgmanmaﬁau;aaﬁumum‘iﬁwmm:mum‘sﬁ@miaﬁn‘1sf°mUE:la

mwaluatgnymLﬁam:ﬂﬁmsﬁaﬁanﬁﬂ@6] (nuszuanivamoil) Aduadevawwimoiiann
Fuanaain a:ﬁaaphunwm&affﬁmn%’gmaﬁauﬁu Lga:m's@‘i’n,ﬁuﬁmfuqa:ﬁaaaglwaumﬁﬁmm'ﬁ
athaiaiensa JerwuaiswdefenssufléTumumivaum ussnsdufiumse Jainiguanais (Section
307 (c}3)(A) of the CZMA)
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2.2) Coastal Barrier Resources Act 1982 (CBRA)
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M7 5 nuarfatidufifisrteeiunsiuynenia (Matrix of Laws Relating to Beach Nourishment)
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(P.L. 71-520 of 1930) il
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“dlorimua Under Section 103 (33 USC 426g)

- Twnsdadwfdiamaihsslmataszmods

(Under Section 111 (33 USC 426i)}
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{River and Harbor Act (33 USC 401 and following)} of 1962
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27

=uma’uaumn’waiumgmmﬁma

'uaawlq Hurricane

fFamanemTnuuandalu
lasanimdunTie (Beach

Nourishment)

ganasanslanTiguandelu

lasamsifiunTy (Beach

“Nourishment)

ndosnumpivesizuians
& d o
areuAuNuAlenuluiwITuH

Wuds=lomdsdossryms

- dswafiﬁﬁmamsﬁﬂmaﬁ’]mumﬂ

wazmMIlAd s luszuzdan

(1950's and 60's)

- fnual USACE asiu FUHMIEN

mstalzewlagInassssania

LEuI82095TaN

" ] P 4
VuHaEaI NN IIANT UL IR TN



1972

1982
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1976 -

£ 2000

1969

. Erasion Board.

_ {P.L. 88-172 of 1963)
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Coastal Engineering Research Center (CERC) Unu Beach
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| CZMP Raudiluns

{Coastal Zone Management Act of 1972 (16 USC 1451 and
following) (P.L. 92-583)) '

AaasTruuwwdesnumada (Coastal Barrier Resources

System (CBRS)); #uffiaglu CBRS aclulduouulszinn

'CBRS Laiﬂﬂazham""mm'mmwé‘aﬁﬁngﬂmu Coastal
. Barrier improvement Act (CBIA} of 1990 {P.L. 101-581).

(Coastal Barrier Resources Act of 1982 {16 USC 3501 and
following) (P.L. 97-384))
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- (Water Resources Development Act (33 USC 2201 and
following) of 1976 (P.L. 94-587), 1986 (P.L. 99-662}, 1988
- (P.L. 100-676), 1992 (P.L. 102-580), 1996 (P L. 104-303},

1999 (P.L. 106-53), and 2000 (P.L. 106-541))
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E(National Environmental Policy Act of 1969 (42 USC 4321
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- (Clean Water Act (33 USC 1251 and following))

28

ﬁaamswamiﬁnmmu@ﬁums

A‘ J ar
AUV UYZINITHAUTITIERR LR

ATUABINTUTININTAGITIZ DY

FFLIANATI

Aalasansszaumiadialina
frumdaigunariaatiu luntsdams
niwennmelnasmfiagiadan
LLa:aﬁuagulﬁﬁmiaiﬁnﬁﬁuﬁ
T0H uazl¥nu (Section 306A)

o a o a & 4 .
a’msumsmga‘mmwumwﬂa

A = ' .
wu‘nﬂgns:qﬂaglu CBRS 1aaa

FINMIRAUILA 6 AWATINYIRTI

SPaangnuny

LAUAIWILATS nwﬁluw‘]f’mum@lu

: msﬁwu@ﬁﬂmumﬁ:ﬁuﬁum'ﬁ

TaoTuiliylwaasadn
suthznufimiumulasizuna
814 LLa:Lﬁummﬁum&umnmu
Aus (wualdidu 50150 Tudl
2003)

lrmadannianudowiotas
a , ¥ od. o B o
FranhuuihlWUfi@  Wesan
A’ =] = uc‘
msvluwv'mum@mmnmﬂﬂﬂ‘l@ﬂ
A ARHANTENULRITIE A
v e da = a2 w2 Wl
Tafmwuahiatunsnivdufiazlii
nsAnNEINan
myujramsRudmiLwinasda

Tesunsauganisladainnualu
Section 404



29

WLNUANIFUIENaIRaInUNIBLEsSUsasM fiiRnia ﬁmsﬁmsmﬂmamiﬁuvjﬁﬁ
‘mmivsuulag nignehinededniwiefiogenduiiey wansinuedisfifvéndy  nsinda
Ludhemanvia Winazdastinwmpeniaudvan USFWS  ldldiimsieaisluunanama aiw
“(Endangered Species Act (16 USC 1531 and following)) r]@ﬂ”lﬂ’loiﬂimaaLﬁiﬂﬂ:Lalu'ﬂﬂﬂﬁd

. &jmagmuammw?m

=l

:%’gmaﬂmuﬁaoﬁmsmNan'a‘:ﬂuﬁLﬁ@mnmmﬁfum}mﬁn Smamdnidsimsfansaulagly
U i’JMﬁGﬂ’lTE]EEQ’I@ N3RINY w?anwﬁﬁuhu%’gum ;ﬁuﬁmnm@ﬁﬁe}mmma
nae daw%’wmn‘sﬁiﬁqmﬁ’m’mﬂ‘ssﬁma@fﬁaﬁiﬁ%‘ummm Ussamaninaaafiuinm Ly
nzilion Ll.a:ﬁauﬁag‘s:wﬁmnﬁ‘ﬁawwuﬂUu

(National Historic Preservation Act (16 USC 470 and

- following)})

fian : 13u1)39910 Matrix of Laws Relating to Beach Nourishment (2008)

website hitp:/fwww.csc.noaa.gov/ibeachnourishment/html/human/taw/tablesfat1.htm

3) nszuamnIvanIilam
deamaaanigldumuauetgw  nedeiuliasiunsRaontaefilsgamy e
fufiuniseinin USACE aatumsiipnuriasfiu viszdvifias 33 ussimamsnasasdneg laodalddreleg
fAdatuazsuAnTeuiuiussniniguianauazigunanasiuludaniosa: 50
vmnma'ﬁ'msm:’mUﬁoﬁmé’ng’mlﬁiufm‘wa%i‘lus:ﬁvﬁ'bjmmLﬂ"lm‘lﬁué'@ TafimsRasandniudy
naqﬂﬁmﬁ@mﬁmwﬁuﬂauéﬁf{
- Idaeudewsieniietuiuwnistans lasmemashslassshaiomsilaatu
- i lassnsdiune wiasewansiiioy (Beach-nourishment) wiaariy
Ynmyanmimanzmunmiidlanehaielasunataen: uesdnmbananszy
fanIanIe
- dssaunaduie AbkEudunsds wnifenaduliinmsonidnrisienenleeaing
fidmanTznudemnsianzmowinean
atnslafionn Tuunefgesiingnnoniaulasliougnaliliuudasiufiflasseirouuuuds (Hard
Construction) 'i.ummr‘fﬂnumﬂmsﬁ’ﬂLsm:mm"la 1% North Carolina law (G.S 113A-115.1) iiiaan nnisiing
ms@nmdaawi Inseabroudalaildmouilgwinisiaume wsnduaialymnirtanzthafonfutv

- s e
4) aaImImenguanaifiemuanmsizdslvsimsdsfivianle

]
o

a = a L dad o A v 4 2w & a a oW 4 e e
wﬂafﬂ'ﬂ.ﬂu&la‘ig’ﬂ"ﬂaﬂ'ﬂquﬂlﬁuﬂqﬂﬁyﬂ?ﬂﬂ"ru“u#(ﬂﬂﬂUﬂ’nL&lﬂ‘ﬁIﬂ LATBNOIBRIAANL

= & > = J Ad. l:!. =l 9 ’ 1]
NW’]ﬁQ“ﬂﬁLLE@]LLﬂ%@T@Iﬂ mlv\Lﬂuwuﬂﬂwn-mﬁmnm WS IR LRSI ZHI N LANT LLG;LU%&IG?E

o o a s : \ @ w as . o A
me(ﬂ‘;‘ﬂﬂi?’lﬂ\‘lﬂg‘Vm'\BTHﬂ’l‘Sﬂ‘)'LIFJMﬂ’l‘ﬂ'ﬁﬂ‘iﬂﬂ'ﬂu‘mEJf:IGE]m\‘lL’UML"lN AIBHY W

v o ot o Y N a & 4 2 3 M
4.1) dammmuatiadnuntsanadelanasno Twnuntnamodanzia winwue oy
v ' ’ [V o - @ o
Frafamnuuinansutadrodd wiiladAuntivue FUNTIE BIAURIRWINT A9
- deaIINURTIuNTIE 25 W

- dasiswumiimnfdniuganin 15 We) 50 we



30

- davieanuuwntiasniu 25 W

- @BIMANUUA erosion control line 250 Wa

- luns@nliduudredafimmue ﬁqﬂgnai"’mﬁ'amwa'ml,l,mﬁmfw 100 #o

- ﬁ'méqﬂgnai"\mn'nﬁmaﬁamU‘lum@mmnan‘s’u LRZUWIENEININETY BncTumadu

Uﬂizﬁ‘ﬁjlﬂg’"ﬁ’mmﬂ (elevated walkovers)

2 o - @ a ] A d o
4.2) samuwaliganuiansTeas luiwnsodmes
w v W o X 4 v a ~
- Hwsdn Wageinnda quinaiufitomne e BUTRCRYE RS Ok BIVIEEVE SRR P b
asml A iwu vaseiedd nedelwih vaufy salnsdw
v @ o B 4 [} L0 ° 1 J
- laeugnalweiousadesiule g oniududadimuasie il
- A Ha = - w4 a 4 A " & P Y
- lununfionuameneziinsiaiansfietuludnlufiv 5 Ui
. A da X . ' a =
- lifivnaFendunanintiud s MTDuNTIE MIDuLNA
[ L " = -] i J d' L% =
- AsmndEvIdenumunzay walidnansznudamevne uwasiuidhados
- WM ATUNIMLRINT MET 840N UN TIOA N BTN G
- NI TENTUNIUMIE T aupE A

- WumsnsehnsenmunsSumorig

4.3) darimuatigatua1dSunsiinizinfia

2 a ¥ W [ v ) L - & 9 < 1 a
msn‘:‘:‘m‘lm ‘]ﬂlﬂ%’ﬂ@?&’!&l vl,mw:mUn’rsmlﬁlman'ﬁgmﬂummim ABILEEA T

il
ERUA N THUTYNANSTNUF B TTTNTG fusu
1 $5000-10000
thunans $1000-5000
vay 0-$1000

o ' w | e A Aoy w o [ ' o o
- msswsanlSusiniddunsnazirfeniduanwuzdaiios Wi meUsules Sy
& | o . = " s o= @ a - &
audTussnidnmnszyile uaswindlumsindadafiezgnuivluwdanfiuniu
a . 4 o o ° v = U4
- asUSvasRasmmansdiaslanyerin u,a:mmszﬂﬂﬂﬂgl.m'lummm laonTasls

nszeztgeadsusnaniinisnyzhla ﬂ;%’whh%ﬁa I

5) UNUINVDIYNL L

] A2 A l‘-" s a ;-” 1 + J Gi' 99 =
"qwu'iug’lu:;d"ﬁmu‘lmmumuuu unﬁmwmmnquma i 'IJHIH'I;&J‘]IWY]'IGIT?JH'J’]JJLNU%'I HaN

i o ar A [ ar o 3 .
ﬂm“’l'ﬁ"l”ﬂ-ﬂﬂﬂﬂ'ﬁﬂﬂﬂ‘ﬁ’]: twanﬁiani:?JLLﬂzsmiﬁﬁ—ﬂa\’ﬂuﬂqsﬂﬂL‘ﬁ']:ﬁ’]ﬂﬂﬁ (i e

NC Conservation Network Jungugdililauainiansan ¢ Aferasiunteassroitiu
#uaaua3y North Carolina aludmuanmdsmefiiadu uazmTamnlywl yay
Bureau of Beaches and Coastal Systems ﬁm%g Florida Lﬂumi’am’m’uaﬁgﬁ%’ﬂcﬁa%mﬁa
munugua  msAns  uasdansifywimetiesedy ulimsfinsansenngwnoile
Famstlgmmsiaonznodifiiatu

ngw 43 UMITIMInnwasEiumIannIInTgane g lddmsann adumunansfinmii
wansznuiifiadurnmslilanahuoiaieiesrfmmnmomanniigmmsiaansds s



3

msafududnnme wiadoududinuid  wnzlassafenasdméardmansenuliiims
ranzmeiluusndaiissnnlasshaiudaun Hrasdonalfonoundaiuningy
ﬁni‘;mm'snq’uﬁ‘fmﬁmsﬁ'un{mlﬁma USACE sziumsnosfuumiilesiuniilasesfoons
ETIUTITIDRH B L aNNARWIN2
wananil Saflwiiesmusingg Snunfivmibiedng fuluusssdy vembonunasiaes i
pefnTaaszlinmonnatszlomi ﬁ’mﬁnﬁlﬁﬂ]’a%fmi’nmsurﬁqmu%’%aﬁuﬁﬂﬁ%’m'nm%’ummnn
Jyminsraunzmoififielu Lﬁa‘lﬁﬂqwﬂum:ﬂﬁnﬁammﬁﬂﬁ'ryu.amaﬁanﬁwfn wazaiInTNTINde
Tumamuwamatlesiuuszutladymifetu
6) Aot NI W InszAuaa3gN It Hawaii
Coastal Erosion Management Plan (COEMAP) Lﬂuaaﬁnsmﬁ%’um‘saﬁuagumn{@mana’m a5y
veumnelnwussdamutlgmmneds e deduwsemansuidyrlueiie wazfefinimitluawne
swaunansEnufifiasnmsiaanznols ﬂﬂﬂﬁuﬁuﬂagaﬁ‘lﬁmnﬂsz"m“ﬁﬂuﬁuﬁLLa:Qﬁam‘lﬁd’m
do WWeldfuuuamonnigonslumsilesiuwasuiym %\1ﬁaamﬁuu'[umuﬁ%’mqm‘mﬁ’umﬂﬁmwf
widszenrn mm‘i’mﬁamaalhz’m’nuua:Qﬁﬁm"lﬁlﬁﬂ‘luﬁuﬁ Tuldfsmadssfinaaumasinsuitywn
athsgneias fadwdoulyimdgfesilinauiywilszaunnuanse
mnﬁﬂrymxfmﬂu?ﬁﬁmmta:t.ﬁudﬂ’ﬁﬁhﬂge ’é'nﬁ%mm:ﬁﬂﬁ;&'ehu"ﬁ%umqp’huwa'la @9
numstssidssnay madues: neuafiiosuy  uassnludorinbiiAeduadiSadesenulsiunn
ﬁqﬂ fanfuasd o liium i dfminmisduluewag
wlonumstlastiumodesineg vaseny fanssuaranwil 1970 Lwim‘sﬁmum:'mUﬁaﬁamgmm
agﬁaﬂafgﬁu Lﬂmmn:mﬂl’mmwuwi’ﬂaﬁomm@gﬁuﬁﬁa uszmInawemiiananalugasiug Auaal
Fudnafofasdnawmnanmiesauntlasiufilumsidlasoainouuuuds mameenudumatluns
Jraurmiiuasesdniiiioadas ﬂwﬂuf{ coEMAP ldunszdunisuiilymiuluyn gsau Fasur

= :‘ o s dl = L = ﬁﬂ. o = " =l =) =]
sz Gunu uaziddgfaafennud inalulsd ielinmanaunuiivlyatnsfids:ininm

iTm_,wm'rsﬁmmzmuﬁa

ol TnaudIswiinizdn g anwuzvaameazingunagasingd ﬁﬂﬁﬁuﬁlummﬁa%@ﬂ@n
ﬁﬁoéﬂﬁma%iu%nm'muﬁamﬂfu udazmeimstaremoiluandnonuly Imuﬁmm@;mmnmsmgw
ﬁﬂmwaanszLmﬁma:ﬂ?mmﬁm:mﬁgﬁu Badumayisuitatainetiyg awesua dauiens
rieafipaluannoaniniu ﬁmia%"’lﬁaﬂ@ﬁnluummme ialidsslumiswiunuimsuaznsri
wmilamse i iismwassmemenaowlletimad  ansfianumunsnlumsdununsiaee
1muilnaad lWﬁ:L'ﬁuﬂ‘i’]ULLa:ﬁ'ﬁ’ﬂ’maM&ﬂﬁ’lmﬁ v‘iﬂﬁmsﬁ’mm:;mwﬁu NHMTIANaRFHULWI
JastufifTassaauuuuiolmanufuiissninegal 1970-1900 vinliannanedodewly wazthldgnas
famzfetuathada s lufiuiifamsdnussanilndifos COEMAP Uszifiwin GURRUTLTIHY Sl

v o ad d4 o v a a X 4 .
11;[»13?76?_'3: 24 NLUITILRIRVINNG Mwuﬂﬂg}ﬂﬂ@L‘Iﬂ:‘hﬁLLﬂUﬂﬁﬁ?ﬂgﬂ;‘JLﬁﬁwuﬂ’ﬁ'}Elﬂ']@"i.l’]ﬂa’)u

Whvsnauasfanmamisanissioilhlnawian
:: '] -« 1 ﬂ. L y L dl (-4 J =1 b a A
1. Wuswnlimhonufidanmeddongrunsfidunedy uselunailne laverdodwnseiy
'S 9 & 4 . e 1% .
2. inuaansidaaufuh (Zoning) 1mnﬁﬂgnmqamqmm:au
s PRy & | o
3. FauNAUTI BN TONTIH AR WA UN TR L1z 7Y
o - w s a A A | {  a
4. TrvuardsainaniwmIaimstaane AnwiwuaaneneiuiTonialuewaaa il

ArpABmImeInmmaad Radudayanaumseniansnsainsdegnasnies glunwraais



32

w v X 4 , oA
5. Wanujuridsemauluiufiagnidaiiias
ar a o ' o ' [ ' g A 5 v
6. WA LWINHATUINITIGMIaamnz®y Saonuana e gnuluudasiud 1w nsimue
. 44 _ .
szBznaysk (Setback) L Oahu uazuNsNUAly Waimanalo , Kailua , Kahuku

7. arannuimilanudiiawleiionn g dho

TP PPIREIL JE PIRT

Tasamsnearafienilastumeds ﬁaﬂﬁ?unwatgﬂamnwmuam@mc] dan  leuaeing
Wenfumsdalinsnen 13 0980T YazneumsessnsvassduigInanats aLuay wazszauTys G
lasemsuasianau 1% nIadalsousy ﬁ'-nz@Tae'lﬁ%’un’mm&aﬁ“ﬁmnaaﬁmmm’aazﬁmua:aaﬁmﬁﬂua
puis saulasansfiifeaiunsszu ﬁﬁaa'lﬁ%’nmimgﬁamnaaﬁmﬁ%uﬁmauﬁ'mﬂ‘s:m Asznauns
nolaldTuawidlasimiu wmﬁﬂﬁ:*i'alumsgLLa%'mm'jﬂru%wﬁwammaavl,cﬁ”% miTvoaRyanasig
Tuﬁuﬁguq maargﬂi:naumﬁwmfuazﬁw"lﬁdw%u

Iﬂﬂn'rsriaﬁ%"ml@ﬁﬁmuw'lmyLlazmmqﬁquga udnarliiAanndfsunasniwsasmowe
2N éoa:ﬁaa’lﬁ%’uminﬁ'umaamnaaﬁm@mq atnatueIe 1w lasemsnumomeiuuiaunde ng
rerraunatlasriumuily *snlﬁv’an’wﬁaaf'}aéaﬂ@na‘?nwumlmju‘%nmmuﬁa dipd ldTunnTau®an
fnsna 13 aednTran Seezmansodfinmyle

v.mm1uﬁﬁé’m’mgaq@lumﬁﬂmw’lUﬁeaw%'gaLm'%nw fe US. Army Corps of Engineers
(USACE) ﬁa"’umamquﬁammﬁLﬁmﬂaaﬁummszu: 200 lud a1n high water mark 1dlunsis
nufoasdnsra 13 safng téur

Federal EIS

Department of Army Permit

Federal Consistency Determination

Water Quality Certification

Hawaii Eis

National Pollutant Discharge Elimination System Permit

Shoreline Certification

Conservation District Use Permit

Right-of-Entry-Authorization

Special Management Area Use Permit

Shoreline Setback Variance

Permit for Grading and/or Grubbing

Flood Hazard Certification

FaMAWAITLENDYTH

w@nivua 40 We 910 high water line witfiinim: Topvauldahsindmodasnnniniu ti
{hibene gisdurilwldmansoneoiulueadinmualdigu - wwamsamzuay ﬁqw'm%aﬁaﬁﬂmﬂamm
sl Audais ﬁﬁlﬁUNLLﬂﬂﬁﬂTﬁﬁ{’ldédﬂ‘ﬁﬂH?ﬂdﬁ’miﬂﬂ‘mU;’j\‘ilﬂad 20 W

fau1 19 anyIAN 1997 fmﬁﬁ%'uﬂganglmﬂlﬁ'ﬁmmﬁﬁu WBITAUATELENDUTUGAIN Y NUATN
é’numzﬂtymLLammwﬁuﬁmaamem 9 Vi

- Honululu 60 W&

- Mani ﬁﬁmmmnmmm’naﬁaﬂgna?ﬁa unzdadpeng sj%aawﬁamawwmnﬁqﬁa 150 We






34

3) mswense Hanlgnadilimuandofld swmdluaunsoldinesnisla glunsssmms
Aamzyasmody Jeiuiodanaonug szdasioduamsimiunanssnudand vy

a a v oa A o a P G |
IFUNRNRTATIAION LW iJ‘WlLJ%Y}%VLﬁUTELﬂ'IﬂD_,IWW‘l%W%T}Q%"]

42 sunnglsyl
wanmlazmealunlglalmayiulymnsiaezaenenaunduonmewn - dmsnuny

=4 v el + & a = ‘ e [V ¢
NIHRANTBINN ‘]vL'JﬂGﬂ'J’] 60 T AUFNBV NN TLNTWTDIT U%T@”ﬂ%@lﬂﬂ’ldﬂ%ﬁﬂ agﬁ'i@mu

1) HANIENULDIN TG

anBwarinfiansrudegraeu  laslawizmynsedvasguruiides  uazinTIunaeTegia
a9 vuinfimod 'Ls'fﬂ‘i"wﬁmﬂlymm'sﬁﬂm:ﬁLﬁﬂﬁumqﬁssumammaur]ﬂma nanenutlywid
gnaw Ueym nﬁﬁ'mmzmmﬁmmq'[m utisnanidiilu 3 snwmsdo

- flywbving Lﬁaamngrytﬁmﬁummu%n TR

- muenInsupassuiluwniasfumenzsaussued 1w ﬁruﬁ'ljwjﬂ

- MI0ANTUTAITIWIA  LIUNTIDURZAEN ﬁnlﬁgg:gL%Uﬁuﬁﬁﬁqmmmamwgﬁa WAZIEUL

UL

Grathanuiflasunansznuanmsdmenzanuil

- g FsLiiuns %@Lﬁﬂmnaﬂ%wamamuwwq vilrhenndsrimdhanlding v nidives
Holland Coast, Wadden Sea, Rosslare, Hel peninsula, Sylt, Camargue, Vagueira, Castellon

. nwgzyﬁuﬁuw%’wﬁﬁcﬁ%ag’%uma (MU nTdima:  South Down, Luccombe, Normandy,
Hyllingebjerg — Liseleje, Castellon, Vale do Lobo, Estela

- umadszdudias Lﬁaamnmsgnﬁ@Lm:mawwrﬁa VTUNIODaY Knokke-Zoute, Humber
Estuary, Ystad, Chatelaillon, Sable d'Olonne, Donegal, Elbe |, Essex

. msgryLﬁmnUmmﬁﬁmmﬁwﬁmmammgﬁa \E%N5i789 The Beaches of De Haan, Sylt,
Mamaia, Vecchia Pineta, Giardini Naxos, Sable d'Olonnes, and Ghajn Tuffieha

- msgtyL%’u'mmmmﬁﬁm’mé‘ﬁm‘,mnzuuﬁnﬂ \unstiiued The Scharhoem Island along the

Elbe Estuary

2) @nwavasilym
o J & Y o = N )
Tgwmsiaenzmedelaomald  dnanainmadfsuwndamiesssmd wazmInmzvinzaen o
. : Y = . L & P e
uhazwufvzdanuarzde gl vensdaneliwudgmldlussozan g Adgwldfuaauasan
= ' o o A A s A o v PR ° @ o w
Dwrmwunsninauwiasduny w3 Jowififedusnaiiduaarindniundus auhliifansunityn

lLinnye e
A q

2.1) ENNAINGIINT IR
ﬂa% Lﬁﬂﬁ]’]nWﬁN”m‘]}adﬂMﬁﬁ’lUﬂﬂ@m%ﬁﬁ‘lﬁﬁ ﬂ‘i:LLﬂﬂauﬂﬂlﬁLﬁ@ﬂ’l‘miﬁl’]F_IC;!J’J LLa:msm?«auﬁ
Wy P w o W oAy [, o 3 A 4 .
sazneuldin aduduiladosagfinoldiienmasryesmodslunato gvul 15w Sussex, Ventnor,
Aquitaine, Chatelaillon,Holland, Vagueira, Copa do Vapor, Estella, Valle do Lobo, Petite Camargue,

Marina di Massa, Giardini Naxos, Ystad, Rostock



35
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~ WESTERN CAROLINA UNIVERSITY
J :f: PROGRAM FOR THE STUDY OF
' DEVELOPED SHORELINES

North Carolina law (G.S 113A-115.1) prohibits the use of groins — steel, rock or wood walls
built perpendicular to the beach in order to trap shifting sand - and other permanent erosion
control structures along ccean shorelines. This ban is based on: 1) extensive studies and
technical data documenting the detrimental impacts of erosion control structures and 2) 150
years of documentation of the negative impacts of shoreline stabilization on the barrier
istands in New Jersey.

The negative impact of groins and jetties on downdrift shorelines is well understood. When
they work as intended, sand moving along the beach in the so-called downdrift direction is
trapped on the updrift side, causing a sand deficit and increasing erosion rates on the
downdrift side. This well-documented and unquestioned impact is widely cited in the
engineering and geologic literature.

The United States Army Corps of Engineers’ Coastal Engineering Manual describes groins
as: "...probably the most misused and improperly designed of all coastal structures...Over
the course of some time interval, accretion causes a positive increase in beach width updrift
of the groin. Conservation of sand mass therefore produces erosion and a decrease in beach
width on the downdrift side of the groin” {USACE, 2002).

In his textbook (used by most coastal engineering programs to introduce beach processes)
Paul Komar, professor emeritus in the College of Oceanographic and Atmospheric Sciences
at Oregon State University, states, "Groins and jetties have the same effect in damming the
longshore sediment transport, the shoreline builds out on the updrift side and erodes in the
downdrift direction” (Komar, 1998).

There is no debate: A structure placed at the terminus of a barrier island, near an inlet, will
interrupt the natural sand bypass system, deprive the ebb and flood tide deltas of sand and
cause negative impacts to adjacent Islands.

In a complex coastal system, the precise location, onset and scale of these impacts are very
difficult to pinpoint. As with alt erosion control structures, it may take years for groin impacts
to become apparent. This is why promises to monitor such projects ring holiow, and why
disputes over groin impacts often end up in court where judges, rather than scientific experts,
end up making critical coastal management decisions.

Using groins in conjunction with beach nourishment projects is of dubious value as well.
When big storms occur, groins direct strong currents that carry large amounts of sand
seaward, in an offshore direction paraliel to the groins. After Hurricane Hugo, for example,
sidescan sonar studies showed gullies excavated on the continental shelf adjacent to each of
the groins on Pawleys Island in South Carolina. Because much sand loss is offshore during
storms, groins will have little impact on holding sand in place (and may even accelerate loss).
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There is nothing experimental about groins, terminal or otherwise, and the insinuation that a
terminal groin will be removed or altered if it doesn’t work is nothing more than lip service.
Experience on many other American shorelines indicates that removal of a structure, once
put in place, is a rare event - no matter what promises were made beforehand.

The localized and temporary updrift benefits afforded by groins and jetties rarely, if ever,
justify the downdrift damage caused by increased erosion — regardless of whether it is to
developed or undeveloped shorelines, inlets and isiands.

We urge you to maintain the State of North Carolina’s high standards for coastal
management by preventing any change to the current ban on coastal hard structures. Doing
s0 is the surest way to protect the state’s beaches for future generations.

Thank you for your time and consideration.
Sincerely,

. Rob Young, PhD, P.G., Professor of Geosciences, Western Carolina University
. Orrin Pilkey, PhD, James B. Duke Professor Emeritus of Geology, Duke University
. Duncan Heron, PhD, Professor Emeritus of Geology, Duke University
. Stan Riggs, PhD, Professor Emeritus of Geology, East Carolina University
. David Mallinson, PhD, Assistant Professor of Marine Geology, East Carolina University
. David Bush, PhD, P.G., Professor of Modern Sedimentology, University of West Georgia
. Len Pietrafesa, PhD, Director of External Affairs for the College of Physical and
Mathematical Sciences, North Carolina State University
. Art Trembanis, PhD, Assistant Professor, Department of Geology, University of Delaware
. Michael Fenster, PhD, Director of Environmental Studies, Randolph-Macon College
. James F. Fox, PhD, Director of Operations, National Environmental Modeling and
Analysis Center, UNC Asheville
11. Charles Fletcher, PhD, Professor and Chair, Department of Geology, University of Hawaii
12. Paul T Gayes, PhD, Director, Center for Marine and Wetlands Studies,
Coastal Carolina University
13. Andrew Coburn, MEM, Research/Graduate Faculty & Associate Director,
WCU Program for the Study of Developed Shorelines
14. David Levinson, Physical Scientist, Climate Monitoring
15, Dorothea Ames, P.G., Assistant Scientist, East Caroclina University
16. Laura J. Moore, PhD, Assistant Professor, Department of Geology, Oberlin College
17. Nicholas Coch, PhD, Professor of Earth & Earth Science, Queens College, CUNY
18. H. Allen Curran, PhD, Kenan Professor of Geology, Smith College
19. Jon C Boothroyd, PhD, Professor of Quaternary Geology, University of Rhode Island
20. Joe Kelley, PhD, Chair, Dept of Earth Sciences, University of Maine
21. Hal Wanless, PhD, Chair, Department of Geology, University of Miami
22. Andrew Cooper, PhD, Professor of Coastal Studies, University of Ulster
23. Donald Barber, PhD, Director of Environmental Studies, Bryn Mawr College
24. Michael Katuna, PhD, Professor of Geology, College of Charleston
25. Stephen B. Benton, MS, Coastal Geologist, NC Division of Goastal Management Coastal
Hazards Coordinator — Retired
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27.
28.

29.

30.

31.

32.

33.
34.

35.
36.

37.

38.
39.

40.

41.

42.
43.

Owen Mascn, PhD, Institute of Arctic and Alpine Research, University of Colorado,

= wuider and Geoarch Alaska, Anchorage, AK

Tracy Rice, PhD, Adjunct Professor, Albright Coliege

Joseph F. Donoghue, PhD, Associate Professor, Dept. Geological Sciences,

Florida State University

Maurice Schwartz, PhD, Geology Professor Emeritus & former Dean, Western
Washington University Graduate School, Editor of The Encyclopedia of Coastal Science
Paul Pinet, Professor of Geology and Environmental Studies, Department of Geology,
Colgate University

Daniel F. Belknap, PhD, Professor of Earth Sciences and Marine Geology,

University of Maine

Jeffrey P. Donnelly, PhD, Assaciate Scientist, Coastal Systems Group & Geology and
Geophysics Department, Woods Hole Oceanographic Institution

William J. Neal, Ph.D., Emeritus Professor of Geology, Grand Valley State University
Julian Orford, Head, School of Geography, Archaeology and Palaeoecology (GAP)
Queen's University, Belfast, Ireland

John F. Wehmiller, PhD, Professor of Geological Sciences, University of Delaware
Andrew D Short, PhD, Professor, School of Geosciences,

University of Sydney, Australia

Denise J. Reed, PhD, Professor, Department of Earth and Environmental Science,
University of New Orleans

Stewart Farrell, PhD, Director, Coastal Research Center, Richard Stockton College
Harry H. Roberts, PhD, Boyd Professor Emeritus, Coastal Studies Institute and
Department of Oceanography and Coastal Sciences, Louisiana State University
Norbert P. Psuty, PhD, Director & Professor Emeritus, Department of Marine and Coastal
Sciences, Department of Geography and Department of Geological Sciences, Rutgers -
The State University of New Jersey

Miles Hayes, PhD, Research Planning, Inc & Recipient of Shepard Medal in Marine
Geology

H. Jesse Walker, PhD, Boyd Professor Emeritus, Louisiana State University

Helena Granja, PhD, Professor, Earth Sciences Department, University of Minho,
Portugal
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