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1) wrwiisufinrey uazdrwranisaadnle

ﬂ']ii’@]n'ligl,l,a’ﬁwi']aizﬁumﬁ a&ilumm%’uﬁmaumaa 2 RWILIURAAN Aa (1) US Army Corps of
Engineers (USACE) SINaWuIaIAINIIdNIImmIs (Office of The Chief of Engineers) nadnwun
n3zNT9Na LN wae (2) NOAA Coastal Services Center Lﬂuguﬁl‘ﬁ’u’%miﬁm‘nwﬁa (The Coastal
Services Center) %dLﬂudﬁuWﬁ;wad The National Oceanic and Atmospheric Administration's (NOAA)
fINANITNIWNI TS I(ﬂUﬁuﬁﬁ%:ﬁnmi’wﬁaﬁ'u%mzmul';mm léun Fgunanans  Sgunaviasiivuadud
833 ;ﬂ”ﬁdau%’uﬁ@mauiuﬂﬂsﬁ'@n1§ﬂ%'wmﬂ?mUﬁamaaﬂgmu WIRLNIMANTY UazedAnTBased laiiaim

NATN b

nsnananwead USACE

ﬁ’]%ﬁ’]ﬁLE’J'ﬁ:i’dLLaxgLLamuquﬂtymmiﬁ'@Lﬁmzmadmﬂm’]ULLa:mUﬁﬂudauma\‘lmmim: lag
$ARIMIY Coastal and Hydraulic Laboratory (CHL) ﬁdﬁ@]ﬂuiﬁ%ﬂLLazﬁ'@umﬂN%ﬂ’mﬁu (Engineer
Research and Development Center: ERDC) ﬁwwﬁwﬁﬁwﬁuguaimamsﬁﬁmﬁadﬁ'umimuqamﬁﬁ'@mz
#1aNI18 (Beach Erosion Control Projects) ﬁﬂ'avl,&ivlﬁmumsﬁmsmw’mamﬂaamia wazilulasams
‘ﬁé’nﬁ%’gmanmaaﬁuamgunuﬁ']msﬁnm (Federal Grants Wire) I@ﬂﬁi’@]qﬂizaaﬁl,ﬁamuqumiﬁ'@mz
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mIfedndunitena miff@llﬁﬁimamimaﬁwmLLa:LLﬁ@GNanﬁiﬂauQNnﬂiﬁﬂL'fﬁﬁ:mﬂuLLuj
mﬂﬁﬁ\‘i‘ﬂadﬂizmﬂ (The National Shoreline Erosion Control Development and Demonstration Program) %0
ﬁt\‘jﬁumwﬁaﬁwu@ﬂgﬂmﬂlu Section 227 of WRDA 1996 (The U.S. Water Resources and Development
Act of 1996) Lﬁaaﬁfumgumsﬂa\‘lﬁ'u"mﬂmﬂﬁaﬁ%miﬁmmmu wszutlanwmedalwdnsssauaas
AXNaUNTIBNINT W ms@‘hLﬁudwulugﬂﬂuadﬂﬁiﬁﬁ'ﬂﬂizﬂqﬂﬁ Sufiavaulas USACE uazii ERDC iilu

HAaauaImauylfiaamu (USAE, 1981)
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(groin)  wwAnuAAw(breakwaters) TINTIMaLAanla glumssaumtlasnumsnaans 1w IanTs
F1mW  (bioengineered) wiamIaaumtlasnuwdsuuuusssumalagldRsmenia  (vegetative
approaches) NMIINBIRENAY (cohesive and bluff shore treatments) LLa:ﬂiwduﬂ’ﬁgwj lunssnin
7318 (sand retention methods) nﬂimamiﬁﬁmﬁ@ﬁﬁu aa:@Taamumimgzymmﬂﬁaaﬁ'umu%ﬁmm
waIngwuny lag USACE LLa:%'gmaﬁadﬁmzLﬂug%'umszﬁ’ﬂfﬁﬁhﬂ“?'il,ﬁ@%ui'wﬁ'u BeSgunananiaz
Junselahin 2,000,000 L‘V\%F_IILJ &38. (River and Harbor Act of 1962, Section 103, as amended, Public
Law 87-874, 33 U.S.C. 4269.)

2) nguansfieadasiusamszadzasdssing

Syunanandldlisunaunignartasiuifituiidemedmaa Taanndjianmaninquuas
wilailymiifeduldias lassgunanaslimasstuayu ngwansnanfiipidasiunsiamaiymniata
Nz MINILAN LLa:maﬁuvj“mﬂﬁd 28933UNaNA9UITNAUGIE

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

Coastal Barrier Resources Act 1982 (CBRA) a2 Coastal Barrier Improvement Act of 1990 (CBIA)

NYWABNABITEILAWIZNIBMTY River and Harbor Act of 1968 (Public Law 90-483) uaz Water

Resources Development Acts.

2.1) Coastal Zone Management Act (CZMA)

7 1972 amﬂaommﬁuﬁ%’ung%mﬂmﬁ@mmﬁﬁa (Coastal Zone Management Act : CZMA)
Wermuaulonemssuing matesiu mavamn LLazmsﬁﬁnmm'mLﬂuvlﬂvlﬁﬁa:ﬁuvjmaﬁaﬁﬁﬁ
meld  nmaheusgslaussomdelisiiAufiaemedmzialiminsaianmsguadymmodsldies
atafszAninwdulassmsdams M uaznsdfiaiaanudiSilunslduslominiwenns
Aanuazimoilinzia (16 U.S.C. 1452, Sec. 303 (1) and (2))

iaﬁmu@’lungwmﬂf':mamquﬁuﬁmUﬁoﬁ”’mm ﬂs:ﬂauﬁaﬂﬁuuﬁauagiﬁm{ﬂmamwﬁﬁ
fvua duiuduuuililusauaiifniwademods 1M wanme walaaw uaziuiiszauaznou
I¥WI9LME (transitional and intertribal areas)

CZMA ﬁwu@LLmﬂg‘jﬁaLﬁaa@Tulumsmuquﬂtymmsﬁ'@Lsmz'mﬂmﬁm ANAIUFHLABINNT
APSIIEE am&ﬁ'@nﬁunﬂﬁ%’gﬁﬁﬁuﬁamwﬁa wazfiunudansmedifinuanuiurauanigunanaiuda
Sydagezldfumadgmuliianaunuiammoilinmaldanuaiasls  uazlifmasddnunsdiasgladon
fazlaidsw Li’hmmmé'ﬂmaa%’gmaﬂmaﬁaq\‘iaﬁfuagumiﬁ@ummzmumﬁ@miag%'nﬁmsJE']o

msvalusygnaifienssrinmsvefionssulag (uussuanuameils) fAdswadeiwaummeisan
SyUanaL %@Taamumﬁmgﬁamn?gmaﬁaaﬁu LLa:m‘s@‘hLﬁuﬁﬁ]fuﬂa:ﬁadaglumaumﬁﬁmumvﬁ
2E19LATIATA iaﬁmu@f:nwﬁuﬁammﬁiﬁ%’unuaﬁfua%u WAZMIAURUNITAI 9INITTLIANAN (Section
307 (c)(3)(A) of the CZMA)

ngmany CZMA vhldiAamsiamndufiziilagnedszansnw nmewdsduiumsn 30 Y
fdrndanuadaslaiuan 33 53 (@nnavuae 35 53) ualidsglesniannadiin dldufisoil

nzLauINNINTaLa 95 8 %iﬂ'] sldunnnsIan s

2.2) Coastal Barrier Resources Act 1982 (CBRA)

Coastal Barrier Resources Act (CBRA, Public Law 97-348) L‘ﬂuﬂg%m&lﬁﬂﬁaﬂumigLLmj'lf_Iﬂ\‘i
L, da o o a o A X o oo A4 o o A
NERRIVNUANMVUIVUNYBIRKIFALNINT NHANNY CBRA mm@muiuﬂ 1982 LWBLLﬂﬂIUU%’m"ISWGNWWI
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e TaINUUIIFUNTIOTTINTNG (Coastal Barrier) N )nanBazAguARBILMAUNTILTTINTENIZULIAY
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318 3) UndassnsmInenIsssumaninetdaanuuiIgun I 5ITNT @

Aanvsule 9gluszuuumsunmemedsdaslasuanuBuesonain USACC maldngnans CBRA
sz AN BLETITMINIZNTIINAIA Ny

ﬂ%‘wmﬂiﬁi:ﬂﬂu CBRA #1894 Coastal Barriers, Bay Barriers, Barrier Islands, LLa¢ Sediment

Features Nninfnunilosiuunudn wazaadin 8adth waznIwnenIsssum@aany

wndn o duisitioUnasuiuin naia ﬁuﬁﬁwﬁw Wa salt marshes IINARKAY
LREWAINHINNINTWINAS W ENTEETINI AT Muals CBRA TIu8s 1me (Barrier Islands) §waah
(Bars) WW#aN(Spits) FunTofoNTTR U RARLEzINE (Tombolos) LLaszddﬁag’mé’waaé’@rﬁwﬁlﬁm
289 1w thnusiin LLazﬁuﬁﬁuﬁw msfiafmaamMsuazaznaurlifesunefiszuufinainaiaing
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meisnziaididanudsagdamadunnasandovasdaithwwiziio uazunasnwnumsnaag
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ngwany CBRA fim3Usulull 1990 nule Coastal Barrier Improvement Act : CBIA (16 U.S.C.
3501 et seq) laa@mnumanwmarhunuil mIdsuzevwe uasiunsruusunemels Mems
ﬂ%‘wmﬂimumaw:uué’umﬂUmﬂé"lauws%ﬂngﬂa?@ﬁﬁ%umﬂlﬁmiﬁn‘m Pacific Coast Barrier Resources
Study and Mapping msaﬁ'@é’?@mjuﬁﬂ'ﬁmsmww:é’umwmﬁzJﬁa%w,ﬁ'mwmmwamﬁmmm%’wmmé’u
ooy waeldinsUsudnasslud 2000 (Public Law 106-514) ieinvruaRuiifitwanzaufiniduuas

msﬁ'@umizuu"ﬁagaLﬁaLﬁumwgﬂﬁaaLLazLﬁwﬁdvléTamaﬁﬂizaﬂ%mw

¥ o o A a ¥ o n:ly
2.3) ﬂQLLag?.la‘]J\iﬂ‘]J‘YILﬂﬂ'!?li]dﬂﬂﬂ"liﬂ%ﬂ‘lﬂﬂﬂ'\ﬂ

1319 5 nuazdeanuineITasnumWuymenia (Matrix of Laws Relating to Beach Nourishment)

S ¥ [ ¥ o o o U
U 2aN1una (NHRNY/ VaUIAL) Na?ladﬂ"liﬂ\?ﬂ‘u‘l‘ﬁ

1930 | lw1a USACE sawfanuigunaviasiinlumsimsdnes | uassusniisguianansdian
LWDAILANNINALTIE; 9999 Beach Erosion Board (BEB) | igndasnuianssumisilasny
(P.L. 71-520 of 1930) T8

1946 | VENHVOUIVANMIFHUARUEUIUINTFLIANAWIRIITITU | VNBVOUIAN IRHUARUTINDING
sawﬁdaﬁfumguimdmiﬁﬂmsluwmmﬂﬁdaﬂﬁﬂsmzﬁw 289W1E Hurricane
Lﬁunuﬁﬁﬂummaaﬁunumﬁaﬁw
(P.L. 79-727 of 1946)

1953 | lAdwrasgunariastiuluninensmenziauazaedale sonadanslinsawonidaly

v
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(Submerged Lands Act of 1953 (43 USC 1301 and Nourishment)
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1956
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1963

1972

following))
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iy

(Outer Continental Shelf Lands Act of 1953 (43 USC 1331

and following))
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(P.L. 84-826 of 1956)

- IwEnanm s d’suimluﬁunumiﬂ 2N T 8EL
55y wazTeHaanTuwiiAayss lumidasn e

- Wissulssnatiomtalagsguianas aan 11w 3 1w
100% &wnsun1sanEnilasnuansels
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deafrnsdifymmstaanzmanmouazmitlasiumaos
an 1 1w 3 10u 50% luiudismsmdsslond wasfiadn
70% 1umrﬁﬁlﬂuqﬂmu(park3) LLaszmﬁﬂﬁﬁuﬁmu

¥

amnue Under Section 103 (33 USC 426g)

- Wﬂ%'}iﬁﬂLﬂu;jﬂg’jﬁ'an'mﬁﬂs:i'on'ﬁﬁ'@LﬁmmsJE']a
(Under Section 111 (33 USC 426i))

- mia@waﬂs:wuﬁaw‘hLﬁumsﬁm%'umﬂﬂaﬁgnﬁ'@m:ﬁ

dunaandanasinsasidnizazesizuanais

(River and Harbor Act (33 USC 401 and following) of 1962
(P.L. 87-874) and 1968 (P.L. 980-483))

20A4 Coastal Engineering Research Board (CERB) L&z
Coastal Engineering Research Center (CERC) Lt Beach
Erosion Board.

(P.L. 88-172 of 1963)
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(Coastal Zone Management Act of 1972 (16 USC 1451 and LLa:aﬁumgu‘Lﬁﬁﬂnmﬁﬂﬁﬁuﬁ
following) (P.L. 92-583)) Mo uazlWnu (Section 306A)
z%m%’umsﬁw;a%'ﬂmﬁuﬁmﬂﬁa

1982 | nasssrunumiasiumeils (Coastal Barrier Resources ﬁuﬁﬁgm:qiwag’lu CBRS iaaa
1990 | System (CBRS)); ﬁuﬁﬁaglu CcBRs azlildivsutzanm | mnmavamla g muanugands
dmiumsdarlasssiniansiudyleg 8ndald 2BINHANY
CBRS Liulaatinaniiuninmendsfiingnany Coastal
Barrier Improvement Act (CBIA) of 1990 (P.L. 101-591).
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website http://www.csc.noaa.gov/beachnourishment/html/human/law/tables/at1.htm
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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
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7 W@ NnT18HIVa98712
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/‘ "' WESTERN CAROLINA UNIVERSITY
\-}A 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 ocean 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
islands 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 all erosion control structures, it may take years for groin impacts
to become apparent. This is why promises to monitor such projects ring hollow, 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 parallel 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 islands.

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
so 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 Carolina 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 Coastal Management Coastal
Hazards Coordinator — Retired
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Owen Mason, PhD, Institute of Arctic and Alpine Research, University of Colorado,
Boulder and Geoarch Alaska, Anchorage, AK

Tracy Rice, PhD, Adjunct Professor, Albright College

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, Associate 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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