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I I .  AC KNOW LEDGEM ENTS 

Dur i ng the cou rse or its study,  the Commission conducted site v isits, solicited and received 
extensive publ ic testimony, reviewed relevant reports and cbtalned lb� advice of both property 
owners and technical experts in evaluat i ng ihe errects or erosion on the tidal shorel ine or the 
Commonweal lh .  

The  Com mission wishes lo express its appreciat ion to  Governor John N. Dallon for  his I nterest 
in the Commission's work and in the shore l ine  erosion problem. 

The Commission is Indebted to those ci t izens. many of whom are shorel i ne  property owners, who 
wi l l ingly gave thei r t i me and rlrst-hand knowledge to the Commission. The Commission also 
expresses i ts gra t i tude to th many local o!f ic iats who provided the Commission wi th their  own 
observations and exper! advice. 

The Commission rel ied upon several execut ive branch agencies for assistance during the course 
of Its work and would l ike to express its appreciation in particular 10 Secretary of Commerce and 
Resou rces Maurice B. Rowe; Dr. Robert J .  Byrne, earl  H. Hobbs, I l l ,  and N.  Bartlett Thebe rge, Jr., 
J . 0., L. L. M . .  or Lhe Virginia Institute of Mari ne Science; Don Budlong and Lynn C. Goodwin of
the Office of the Sec retary or Commerce and Resources; Joseph B. Wil lson, Jr., D i rector or the Soll
and Water Conservation Commission: Fred W. Walker. Director. Department or Conservation and
Economic Development; and cal Barber or the Department or Housing and Community
Development. The Commission also expresses Its appreciat ion to James Melchor and Cu rt is W. 
Baskette or the U. S. Army Corps or Engineers, Norfolk District. Todd LePage and Susan T. Gill or
t he  Div ision or  Legislat ive Services assisted as legis lative staff to the Commission .

The Commission wou ld also l ike to thank Joseph Hoggard or orfolk and David Grochmal, 
Assistant Ci ty Manager. Virgin ia Beach, as wel l  as David N. Gri mwood and Peter J .  Vanderstappen,  
Soi l  Conservation Service or the U.S. Department or Agricul tu re :  W. C. Garrett, Shorel ine Commjttee, 
Virgin i a  Association or Soil and Water Conservation Districts; and P.  W. Davis, Eastern Shore Soil 
and Water Conservation District. 

The Commission wishes to make special  note or the report , Shore l ine  Erosion In the 
Common wealth or V i rgi nia: Problems. Practices, and Posslbl l l l ies (Special Report In Applied 
Mar ine Sc ience and  Ocean Engineering, No. 220 ,  1 979, Virg in ia  Insti tute or  Marine Science). 
Shorel ine Eros ion  was prepared by an interdiscip l inary group representing !be Virgin ia  Institute or 
Marine Science, Vi rgin ia Polytechnic Insti tute and State University, and the Middle Peninsula 
Plann ing Dist rict ommission ror the Off ice or t he  Secreta ry or Commerce and Resou rces as part or 
t he  Commonweal th 's coastal resources management p lanning effort. The report as.sesses Lbe causes 
and effects of shorel ine erosion along the Commonwealth 's tidal waters and the alternative legal, 
economic, inslltul lonal and structu ral  methods of add ressing the problems. The Commission uti l ized 
many of the findings or Shorel ine Erosion and extracted various sections for inclusion in th is report. 

I l l . INTRODUCTION 

Pu rsuant to Senate Joint Resolut ion 22, the 1978 Genera l Assembly created the Coastal Erosion 
Abatement Commission to sludy the effects or erosion on beaches , is lands and I n lets or the 
Commonwea lth and to make such recommendations as deemed necessary to prevent the further 
dest ruct ion or  th ose resources. (See Appendix A.)  The Commission held an organizational meeting In 
May, 1978 and a two-<lay, combined instruct ional mee t i ng and publ ic meet ing i n  June ,  1978 .  
Commission members conducted var ious s i te visllc; in 1978 and 1979. 

The Commonweal th '  t idal shorel ine, wh ich exceeds 5,000 miles in length, comprises a wide 
d i versity of bores .  These i nc lude  the low-lying barrier  islands or the Eastern Shore;  the ocean front 
headland-barrier spit or oulheastern Virgin ia : and the shores or Chesapeake Bay and Its tribu taries, 
which range from huge blu trs to tidal ma rshes. A l l  or these shore types are affected by the natural 
process or erosion .  Problems and issues arl e when shorel ine use itself causes erosion which 
adversely arrects adjacent shoreline are.as. Thus. Individuals may be agents as well as vlcl lms or 
shorel i n e  erosion .  The exten t  and var iety or t idal shorel ine erosion in Virgi nia iS a pernicious 
problem. Ml l igation of Its impact is by no means a si mple matter tech nically. legally, economically 
or institut ionally. 
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Tidal shor l i ne c rnsion i n  Virgin ia pn. es di f f ic'trrt chal lenges to the Sta , ro the localiu • o 
pr ivate c i t izens. Eros ion co n resul t  i n  a loss of fast lt1 !1d property and improvements lhe n . . n  a 
lo or taxable !anti  . It may resul t  in rm Infl ux or sediment into the esfllarlne system and 903 1 er 
t idal creek en 1m nces. enda nger ing marine resources. disrupt i ng recreat iona l  a.ad comm toal 
navigation, and requiring co. l ly dredging. Severe erosion may requir ubstanllal public aud P• at 
invest mcm to protect property and  truc1ures. Shorel ine eros ion does upply sand ro beaches r n 
the Bay system and the ocean shorel i ne. Al l  but the latter impact may be p rceived dtsnnt 
problems. 

Management uf  shorel ine erosion invol\'es one or a combmalion or cwo basic str&te i C l )  
phy ical measures o i n h ib i t  the natural  erosion process. such as groin fields . r vetmeots. l:> u l  �ead.i.. 
or vegetation ;  and (2) instllu!ional measu res to prevent or reduce victi mization , uch as Lt.a •· 

l i nes. Th i s  report cloes not  address the technical aspects or these shorel ine erosion mann ement 
strategies. (The reader it r rerred to the previously ci ted report Shoreline Erosion r lh 
information.) 

Shorel ine erosion is v iew d herein from lhe perspect ive of ownership. This � ! u M � 
r.� 21 Wfil. governmem o !llil.llilli n.! llli!i!k !1� erl!fil.Q.!l aru1 � nee !fl 1:2Mrl! 
ow ners. The report i n cludes a d i scussion or t he  Com m ission 's  f indings at its s i re v is its,  .i disCu!;St0n 
or the causes and effects of  shorel ine erosion ,  and deta i led recom mendatio 1 1s for the conservation 
and development of public beaches and the need for advisory assistance lo prl\•are propeny owners. 
The report a lso Includes a ummary or the legal issues Involved in add ressing horel ioe cros on. and 
specific legis lat ive recommendat ions . 

The Commission recognizes 1 hat coastal erosion is a long�tandlng problem or major proportions 
in Vi rginia. The Commission l ikewise recognizes that  there is no easy olut lon lo the e rosion 
problem. Accordingly, !he Comrnission does nc,t offe r this report as a final  solution 10 the coastal 
erosion problem. b•ll rather otters th is report as a sta rting poini  in an al templ to control the erious 
errects or coasta l  erosion. 

I V. FINm s 

1. Slate a 'd or Loca l

THE COM M ISSION FINDS THAT: Local publ ic beaches along t idal shor l i ne5 ar in,p�rtan! 
re ·reat iona!  and c::onomic a ·  ets to 1 he Commonwet11 t h . 1 978 tourist travel In orfol k and V l rgir.!a 
B och amounted to expen� i ture of S 1 97 mi l l ion and SJ  IS ml l l lon , respectively Part or lht?Se 
expend i tures can be at tributed to lhe avai lab i l ity or pub l i c  beaches. T ravel expendi l 1J Tes 1 11 L hc:- • two 
c i t ies alone provided 11.700 job . S l 2.9 mi l l ion in stt1te tax revenues. and S8.4 mi l l ion In iocfll tax 
r \1enues. Local publ ic be ches are in short upply In relation to th demand a nd the 101::il number 
or mi les or tidal shorel ine.  uch public beach� are subject to severe erosion, th reatening their 
recreat ional  and economi va lue. The re I a need for their cont inual  con.,;crvat io:1 .  prot ct i r,n, 
improvement , development .  and ma i ntenance to sustain Lheir  recreat ional  and economic va lue .  There 
Is o further need for ihc State Government to aid Local  Governments i n  conserving. protecting. 
improving. developing, and mainta i n ing these pub l i c  beaches. 

THE CO 1 MISSI0N RECOMMENDS THAT: There !le establ ished a State matc h i ng ru nd lo assist 
Local Government� in conserving, protecUr,g, improving, developi ng, and mainta inh,g iocu pu bl ic 
beaches ror r crea!lonal use by the general  pub l ic. There sha l l  be appropriated rrom lhe G neral 
Fund t he  mount  of S I  mi l l ion :innua l ly for this pu rpose. such fu nd to be adm in 'stered b · the 
Dt· , .irl men1  of  Con ervaLion and Economic Development. 

The ummisslon further recommends fhtlt  such funds as may be unexpended from t he State 
matching ru nd at the encl o r  the bienn iu m  for which they wer appropriated be retained Jn a 
pec ia l  Em r.i;enc ' ,\ - is tance Fund for publ ic beach es 10 be used at 1 h e  discret ion or the Go\·ernor. 

TII  COMM ISSION FINDS  THAT: There is a need for e tob l ish ment or a body whose 
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mcm ersh 1 p  is expcrien ed in mat ter.. of l idal shore l in  erosion and that such body should 
determine the a l locat ion of  State matching funds to Loca l Govern ments. There is a need ror such 
hod to obtain cont inual technicnl advice in  reviewing the c i rcu msiances of public beach erosion and 
1 11 d t rmin ing  the al locar lon of ·1ate matching funds. 

THE COM MISSION R COM MENDS THAT: Ther be est.ib l i.shed a Commission on Conservation 
. nd De\•elopment or  Publ ic Beaches to determine  the allocat ion or State matching funds to Local 
< ;overnmenrs. Techn ical assistance to t h e  Commission on Conservation and Development of Public 
Beaches shall be provided by the School of Marine Science. Virginia lns t l lu te or Marine Science, 
-011 ge or  Wi l l iam and Mary. There hall be appropriated rrom the General  Fund the sum of

S32 ,200 for the r i rst year or the 1 980-82 B ienn ium ancJ S32,900 for the second year of the Biennium
for ih i  purpose.

J. San d. � for Pub l ic  Beaches 

THE COM M ISSION FINDS T H AT: Ther  i! a need to luc.ite sources ol sand supplies for 
reLu1 ld lng publ ic  beache . Certain bot tom area i n  the lower Chesapeake Bay should be studied as 
po Ible ourccs of sa;id supply for publ ic  beaches. 

T H E  COMMISSION R ECOMM E N DS THAT: The School of  '.'.1arlne Science, Vi rgin ia Insti tute of 
Marine Science, Col lege or  W i l l iam an!l Mary, s tudy and analyze possible !'>ou rces of  sand supply I n  
1 b e  lowe1 hesape1:1ke B,1y and vicini ty ror rebui lding publ ic beaches. There shal l  b e  approprialed 
rrom the Genera l Fu nd the sum of $ 1 36,600 for the first year of the 1980-1982 Biennium and 
$ 1 27.000 ror the se ond y ar of the Bien nium for  such pu rpose. 

B. ERO. ON M A NAGEM E NT FOR SHORELI N E  OTH"ER THAN PUBLIC BEACHES

T H E  COMMISS ION F I N DS THAT: Property along the t idal  st,ore l lne  is subject to severe erosion, 
which caus a toss or property val u e  and iaxabte assets. Private c i t i zens and local i t ies owning such 
shor l ine i; roperry could benefit from ·rate and local advisory services to assist them in selecting 
chi'! appropriate m'.!a.sure to address the shorel ine erosion problems. Cu rrent federal and State 
advl ory services are insufficienl to meet I b is  need. 

THE COMMISSION R l::COM M E N DS THAT: There be establ ished a Shorel ine Erosion Advisory 
Service to advise shorel ine property owners of a l 1ernative methods of addressing shorel ine eros ion 
prob! ms. uch J\clVisory Se :vice shall be the re ponsibl l i ,y of the Soil and Water Conservation 
Com m:;;sion. The :1.111 and Water Conservation 'omm1ssion shal l  seek the advice and assistance of  
the hool of Mar i n  Science. l rgi nia I nsti tu te or Marine Sc ience, College or William and Mary, in 
carrying out  s·Jch responsibi l i t ies. There sha l l  be appropriared from the General Fund the sum of 
S I  1 4 .liOO for the r lrs t  y •ar of lhe 1 980, 1982 Bienn ium anti $ 1 09 ,700 for the second year or  the 
Biennium. for this purpose. 

In orJ r for t h e  Adv isory Service of the Soil and Water Conservation Comml.ssion to provide 
conri nuir.g d\" 1ce to shor l i ne property owners and 10 have the supp.;rt or an adequate resource 
ha,e 1n a:ea$ Jf !ow rost eros ion control  techniques and tra in ing in coastal processes, there shal l  be 
nppropriate<l to t h e  Virgin ia l nst 1 tutt=. of  Mar ine Science. Col lege of  Wi l l iam and Mary, Crom the 
Geo nil Fund a sum or $25 .800 for C h e  Ci rsl year or  the 1 980-82 Biennium and $26,800 for the 

ond year of  the Biennium for t h i s  pu rpose. 

2. R esl'arclJ. �,: Most Economlc<1I

THE COMMISSION FINDS THAT: The cost of  construct i ng erosion control devices Is becoming 
proh ib i t ive ro1 many private property owners. Whi le convent lona! i;lructures, such as bulkheads o� 
groins, may be r quired for horehnes experienci ng h igh rotes or  erosion. less costly method or 
eros ion control  may be appropriate and workable on shore l i nes wi th lesser erosion rates. The use or  
vegetation to tabl ihze shore ine ero ion has been uccessful In some areas, and is especial ly worthy 
or  r u:1ber t t ing and e a l uat ion. 

THE COMMISSION R ECOMM EN DS THAT: Addi t ional resear.:h and evaluation be conducted on 
the u e of  vegetac ion to tnbi l iz roding shorelines. Such research and evaluation sllall  determine 
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Lhe appropr iate type of vegetat ion to be used u nder va rying physica l .  b iological. and c.hemtcal 
cond i t ions or the shorel ine .  There shal l  be appropriated from the General  Fund the sum of S50. 00 
ror the first yea r or lhe 1 980-1 982 Biennium and $67 ,900 for the second year or the Biennium ror 
th is purpose . Such su m shall be appropriated to  the Soil and Water Conservation Commission. 

THE COMMISSION FINDS THAT: Cu rrent  erro rts in addressing t idal shorel ine erosion problems 
di ffer a long adjacent shorel ine properties. Approaches on a piecemeal basis frequently exacerbate 
erosion,  cause economic hardship, and do nol  account for the dynamics of erosion and accret on 
with i n  a shorel ine system. Shorel ine erosion must be addressed on a "REACH" basiS, a reach being 
a horel !ne egment wherein !here iS mu tual  I n teraction of  the forces of erosion ,  sed lrnent transport, 
and accret ion. 

TH E COM MISSI ON RECO MMEN DS THAT: Tidal shorel ine erosion be addressed on a "REACH" 
basis as fundamen ta l  State policy. 

THE COM M ISSION F INDS THAT: Exten Ive study and nu merous lie visits have revealed t idal 
shorel ine eros ion to be an iJ ue or  s lgnlficanl magnitude t h roughou t  t idal Virginia, arrect ing many . 
property owners, the recreat ional opportunilies or the general publ ic ,  and lhe economjc interests of 
private enterpriSe. The importance or  t idal hor l ine e rosion to extensive areas of the 
Commonwealth requ i res fu rther I nvest igation by the Legislative and Lhe Execul ive Branches Into 
al lernal lve means of add ressing t h e  problem. As a con equence, there is a need for further study or  
L ida!  shorel ine erosion by t h e  Coasta l Erosion Abatement  Commission. 

TH E COM MISSI ON RECO M M E N DS TH AT: The Coastal  Erosion Abatement CommiSSlon be 
cont inued and make rurther findings and recom mendations to lhe Gov rnor and the General  
Assembly. (See Append ix  B.)  

The Commission conducted n u merous site v i  its i n  1 978 and l979 to view !l rst band tldaJ 
shorel ine ero ion problem . The Commission met wi th local off ic ia ls and conducted publ ic meet ings 
duri ng l h ese s i te visi ts. F ie ld observa1lons made by the Commi ·ion and the advice of local offic ials 
and private c i t izens are the basis ror much lbal the Comm� ion is recommending. 

Commission members and the publ ic were instructed by sta rr  rrom Lhe Virginia Inst i tute of 
Marine c ience and local off icials on t h e  causes and rrects or shoreline erosion.  the techniques of 
eroc;ion conr rol and !heir  effects on adjacent propen ies. l h e  effect of  wave act ion on dunes and 
beaches. the Commonwealth 's exi t i ng pol ic ies and programs. and the distribution and magnitude of 
shorel i ne e rosion on ocean beaches and w i th in  the Ch esapeake Bay and its tributaries. 

Test imony from lhe publ ic hearin and site vis its !dentiried severe erosion problems which have 
resulted rrom development c lose to th water '  edge; on or seawa rd or  a dune: i mproper 
construction of s t ruct u ral  cont rols; and lack of  rundlng sou rces ror eros ion control  errorts. Testimony 
and s ite viSits also demonstrated lhe natural  prolecl ion and beach nourish ment  offered by du nes, lhe 
need for lb i r proper re i n forcement and protection, · and the proper exercise of  control techniques 
and construct ion or  st ructural  devices. An obvious need ror a more in formed public was 
demonst rated regard i ng t h e  r isks of development close to the water's edge and the proper methods 
or ontro l .  The r ising costs of  the variou strucrural methods of control and the l imi ted advisory 
services pr enlly avai lable clear ly demonst rated the need for funding sou rces and i ncreased 
advisory serv ices re lat ing to eros ion control. Both are xtremely J im.ired at  present. 

The Shorel i ne Comminec or  the V i rgi n ia Associat on or  Soil and Water Conservation Districts 
Inv i ted the Commi siC1n to observe r iverine rosion problems and cont ro l  methods util ized i n the 
Nort hern Neck.  The Commission was shown control methods such as vegetative planti ngs, riprap, 
rock revet ments, jet t ies,  and bulkheads and advised of  the cost of each method. 

The Com mit tee advised t he Com m ission of ihe need for r sea rch of  vegetat ive means of 
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inhib i t ing 110reli ne ros ion. Tl1 purpose or such researcl1 i. ro investiga te  and cnl lect data for 
determin i ng the condillons under which vegetat ive measures can be u eel for erosion control , by 
themselves or in combi nat ion wi th s tructural cont rols. The sit v i its confirmed that  the appl icallon 
and maintenance or proper con t rols w i l l  protect erod i ng  banks and b ach es. The public hea r ing 
i n d icated widespread cone rn w i t h  horel ine era. Ion in the orth rn eek and M iddle Peninsula 
areas and an interest in State-sponsor d advisory services to nssist pr ivate c i t izens .  

oloninl  B ach offic ia ls requested the ommi ion to invest igate the severe erosion ( i n  some 
areas, 50 feet  or morel bei ng xperlenced by t he  former r ort town of 2 ,600 . The Commission 
visi ted the most seve rely affected a reas of t he rown,  on the Potomac s ide of the peninsula. Town 
offic ials pointed out t he  loss or 75 reel or  beach.  now a ragged b l u f f ,  i neffect ive ly reinforced by 
conc rete f i l l  or gabions. Approxi mately S I0.000 of the town's h i ghway money has been redirected to 
re i n force t he  b lu r r  along w i t h  a public road wh! h is In danger or  col lapsing. An Army Corps of 
Engineers' study sugg ts r tar i ng the cen t ra l  town beach and t he  Cast lewood Park beach (at the 
southernmost t ip of the pen i nsul a )  at  a co t of  S250.000, S l 25 .000 of wh ich  would be federal funds. 
The Corps project would only bui ld up t he  beach al  ei t her end. The need for funding was obvious. 
Town offic ials have ought help from other staie a nd federal sources to no avail. A m i n imum of 
SS0.000 was est imated necessary 10 errect lvely tabil ize the ban k  along the publ ic road, I rving 
Avenue . 

The Comml ion reviewed erosion problems in publ ic areas and on private property a long the 
Bay side or the Eastern bore. The Commission found uncoord inated and Inappropriate control 
techn iques. often resul t i ng in the destruction of adjacent private waterfront property . 

Eros ion threatens the embankment rm along the road at the orth end or the Chesapeake Bay 
Bridge Tunnel .  If the erosion cont i nues at  its present  rate and force ,  part or the rlprapped 
embankment supporting the foundation or  th bridge wil l  com under direct wave at tack, subjecting 
the Eastern Shore end or t he  br idge to col lapse. Although th i s  properly is presently the responsibi l i ty 
of the federal governmen t ,  H wi l l oon be transferr d to t he  hesa peake Bay Bridge Tunnel 
Authority . 

Testimony from the publ ic heari ng fol lowi ng the l te vi its art icu lated a need for addit ional 
technical advisory assistance on tile Shore.  the use or  local expert ise regard ing control methodS, 
c lear state pol icy on erosion accretion,  and funding assistance for erosion cont rol errorts. 

A Subcommittee consist i ng of  Senator Gurt l an .  Delegate Fickett  and Mr. Anderson met with M r. 
Larese Casanova of Maryland'  Shore Erosion Cont rol Program. The Subcommlllee discussed 
Maryland's loan progrnm for th cons t ruction of hore l i n e  erosion abatement devices. lhe formation 
of Shore Erosion Conc rol Districts, and the sand replenishment program. The Su bcommittee also 
toured boat areas adjacent to Annapolis where the d iscrlct approach had been ut i l ized. 

A second subcomminee con i t ing or Senators Fitzpat rick. Wil ley, and Boucher. and Mr. Anderson 
and Mr.  H umph reys visi ted Wriglltsvl l le  Bea h, Masonboro I n let. Carol ina Beach,  and Fl. Fisher in 

onh Ca rol ina . These local i t ies have a l l u t i l ized d i ffer n t  a pproaches to the erosion problem and 
have employed State assistan e in the i r endea ors. 

Under the North Carolina astal Area Management Act (CAMAJ. "ocean hazard a reas" a re 
designated "areas of nvi ronmental  concern ." The e hawrd areas are highly uscept ib le to erosion 
and physical change . Development I a l lowed on ly by permit gra nted under the provisions of  
CAMA. The p rmitling system In ocean hazard a reas is designed 10 protect dunes as natural 
protect ive ba rriers. to assi t local governments in p lann ing and  managi ng thei r coastal resources. and 
to inform propeny owners or the ri!.ks or d velopment .  

e t  back provisions a r  also u t i l ized as pan ol t he AMA provis ions as are General  and Specific 
Use tandards .  The permit  is m u l ti-pu rpos . and is  I I  ed lo 1 reamline the process for obtaining 
clearance ror: I )  water qual i ty cert i r ica t ion : 2 mAJOr deve lopment permit ted under CAMA: and 3)  
excavat ion and /or fi l l  easements in lands covered by water. 
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VI. !;;QNSE VA.I1.Ql'i, DEVE OPMENT AND USE F PUBLIC BEACHES 

A. STATUS OF PUBLJ� BEACHES 

Site visits. public testimony and technical assistance confirmed that nearly 54 percent of all the 
easily accessible public beaches in Virginia have experitmced severe erosion {Table I). 

TABLE I 

PUBLIC BEACHES IN VIRGINIA 

Virginia Beach 

LOCALI TY TOTAL IT LEAGE 

Virgini3 Ueach City 

Norfolk City 

Hampton City 

Yorkto1,n 

Cotoniul Beaclo Town 

Cape Charles Town 

Gloucester County 

Stafford County 

Mi lcs 

7.3 

7. ·I 

3.5 

.3 

2.5 

.5 

• I 

21. 9

SEVERELY ERODED 

3.5 

2.5 

:LO 

0.0 

2.0 

.5 

0.0 

11.8 

The principal public beact1 is located on the 0ceanfront between Rudee Inlet and 89th Street. the 
boundary with Fort Story at Cape Henry. A beach nourishment program has been used sir.ce 1953 to 
maintain a protective beach in front or the boardwalk 'between the vicinity of Rudee Inlet and 49th 
Street. 3ecause the net littoral drift is northward, the program, in effect, nourishes the o?.nUre beach 
to Cape Henry. Between 1964 and 1977. in excess of 3.3 million cubic yards of sand was placed on 
the heuch at a total program cost of ab.:iut S6.2 million. 

In addition to the ongoing federal project noted above. the Corps or Engineers is initiating the 
Pha�e l stage or Advanced Engineering and Design studies of additional beach erosion control and 
hurricane protection between Rudee Inlet and 89th Street Implementatic,n or this plan would cost 
$37,000.000 (Phase I). Protection would include installation of a new sheetpile wall somewhat 
seaward or the existing bulkhead between Rudee Inlet and 57th Street. Between 57th and 89th 
StreeL<;, the existing dunes would be raised ::md strengthened. For the entire 6-mile reach, the beach 
elevation would be raised Lo lO reel above mean sea level by placement or sand. Navigation studies 
or Rudee Inlet will also be included. 

Aside from cost burden of the nourishment program, a major problem Is locating and gelling 
access to sand sources for the continual demand. In the past, materials have been taken from 
dredging within Rudee Inlet and frnm a stockpile at Fort Story emplaced as a result of wider.Ing the 
Thimble Shoals Chann<!l. Sand is atso pumped through a by-pass pipe at Rudee Inlet to the beach. 
Lynnhaven Inlet maintenance dredging has recently served as another sand supply. t-.pproximately 
120.000 cubic yards wlll be supplied trorn the Fort Story slockpile in· 1979. Because this stockpile is 
being diminished, the City is evaluating alternate sites. especially subaqueous sources near tbe 
Lynnhaven Inlet. The continuing requirement for annual sand replenishment has forced the City to 
use limited upland sources. 

In an errort to stabilize the oceanlront beach and encourage tourism, the city. Stale and local 
governments have funded the sand replenishment programs. The amounts are presented below. 
Fi6urcs are rounded to the neareast hundred dollars.) 
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FY 1975 FY 197G FY 1977 

Fed rn l $110.llOO $ 79, 00 $!26.3llll 

tat<' ,?0,000 50.000 5 ,000 

i ty ·IU9. 00 -16!). Oil 5J9. WU 

Total $570,GOO $599,600 $715,500 

Lill f.Y.i.r.ru.n.il! HI ri b w 
\' r !.!:!.m fl3 fiscal � Sl81e conrribuuons have 

fedt!ral share has been between l I • nd 20 perc nt. 

�Ok 

FY 197 

I :lti.,lOO 

5 .ooo

·17 ,700 
--

$647.000 

FY 1979 

$130,000 

150.000 

I. 200

I. 161. 20

The pubh beach a1 orlolk, 7.3 mile� in I nJ?lh. fronr.· hP .h sap ake Bay he1ween a polnl a 
w hundred �eel \I.es! of the ntrance lO Little Crt!el, anC: 1he up of illoughby Spit. This shoreline 

se tl:m is expo ed 10 wave attack from bolh the mou11l f Chesa11 ak Bay and from lh exten Ive 
fe1ch within Chesapaeak� Bay. Th net littoral drill 1. fr m a I to !he west Two lndependenl 
pubiisbed stu<'.ies hav concluded !bat the Jeuied enrrance 10 u111 reeil consUcures a blockage 10 
SMd passage from lbe shorelin 10 !!le easl.(l t2l Rrcent preliminary studies by 111e Commi ion 
and tile Virginia Institute or Marine Science indicate rh t a coas1-p· rallel tr nch xcavated in 1953 
along the beach at the aval Amphibious Base would nlso 1111 rrupl the natural littoral drift. 

In ome areas or East Ocean View and WIiloughby pit, the become 
cri1ical. The northea ·t storm ,,r April. 197 , inflicted re dama e to hl'm and businesses in East 
Oc an View. Homes were • lso dam.iged ncor th 1ip or Willou hby flit. \ · In h n · ion 
� 91 � Creek ID.st � View), � rate.� [ill!gg l!.Q I!!� � yefil. The April, 1978, 
torm left the beach in a c.leple1ed condilion wi1h 1otal or ever, damage to many of the ero ion 

protec;l.io11 structures anti mlllioru or dollars in d:imoge 1 ·horerr nt tourist focilities. If a nearly 
comparnhle storm slrikes soon. the damag co lS will b much mor . vere. 

In addition to an extensive seri or groins insialleo by th 'ity in the lSJO's. various prlva1e 
landowners have instaJled bulkheads .;nd r vein •nts In an rron 10 concrol erosion. While the groin 
field has been partially succ ful, additional trea1men1 will be necessary to provide procectlon 
against sever nonheasc storms. In 197 the \ ir •1ma General N mbl appropriated $90,000 to the 
City of orfolk for use on 1he public bench. in addlti n 10 the Cit�· ill 'orfolk's appropriation or 
SS ,('!10. Thes fun are being used for ome mer n y sand r plenishmen1 and r r an evaluallon 
of the feasibl!ty of a pump.bypass s.ystem to Imo fer sand from 1h ea I side of Lillie reek 
entrance to the Ocean 'Jlew/Wllloughby Spit beach . 

In 1977 the Norfolk District or Corp or Er.gineers inil,,11ccl a five-year Plan of Study for 
hurncane pr,itecliLn and beach erosion control or E.ast Oc on Vi w/Wllloughby Spil. The study will 
examino': var·ous alternative approaches to mee1 •h 1bjective and th costs and benefits of these 
straregie!>. It the benefits Justify the costs, lhe Db1rn·t can recommend authorization or the selected 
approach. White th outcome or he study cannot b- predicted, llwre i a strong likelihood Lhat a 
beach fill and nourishment i:-rogram will be the . elected tr.:1egy. Thi. would enhance the 
recreallonaJ value of the b�ach as well as protect 1he raslland from erosion. About 2.5 million cubi 
yard� or sand would be r.eeded to uppl the Initial ml 1md urchs.rgc. Following th initial fill. 
about 50,000 cubic yo•ds or sand per year would be required lo maintain tile width of !tie improved 
beach. 

Ham o 

T'le City of Hampton bas 3.5 miles or publi · !:le.ich. which lnclud a natural park area wilh 
beach frontage ir. th Grand iew _ ction of Hflmp11.1n. The pr111cipal public bea h 111 the City or 
Hampton is Buckroe Bench. localed on the hesap oke Bay, I.icing eas1ward. This sec1ion of 
H:smpton is hammerhead-shaped wi1h spits at Ulc north and the south, 10Laling a length of 
approxlmateiy J.5 miles. 1 he public beach area is loc::ited about two miles :1onh or Fort Monroe. 
TM shoreline along th•)se two miles s hardeneri or srablli1.cd with i;roin�. Thus. the shorellne lo th•.• 
south supplies very liltle sano. The 1hr mile shor .line reacl1 10 the north i the principal nat,1r.i1 
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source or sand, a re la t ively weak source. During 1 966-67 , a beach rronl recreational area 
construcled behind a sicet sheetpile bulkhead.  In addition. six 200-foot groins �·ere installed 
spacing or 600 feet .  Al though plans ini t ia l ly cal led for placement or sand ril l lb n lbe grams. 
sand was not placed due to budget l imitat ions. Duri ng Lile period 1 967 to 1 975. Lbe sand \'OJ es 
within the groins became so seriously depleted that  l i l l le  dry sand was available and mimpeded 
wave attack was undermining the bulkhead al several locations. In the 1 975.77 period. sandbag 
were i nstal led and 3 1 ,000 cubic yards of sand were p laced in th system. The total COSl or e 
project was about  S52.000. Th is nourishment action has helped provide a v iable recreational beach 
and protect ion for Lbe bulkhead. Addi tional  nou rishment is needed. 

The town beach al Cape Charles. about J.000 reel in length. is localed on the nonh ide of I.be 
entra nce to Cape Charles harbor. The harbor entrance jetty acts to trap sand .  forming the basis of 
the beach. At presenl lhe beach area is narrow and low. As sue.II . it offers l j itle protection to lbe 
bulkhead which acls as a retain i ng waJI for Lile road fou oda t ion wh ich  fringes the shorel ine .  The 
groins are in poor condit ion and the bu l khead needs repair. In 1 977-78. lhe United Stales 
Departmenc of Agr icul ture submit ted a Resou rce Conservation and Development project proposal 10 
replace the groins and repa i r  Lb bul khead. In addi c ion.  some vegetaUve conlTols were planned to 
inhlbi l  I.he action of che wind from blowing sand orr the beach onto the roadway. The RC&D 
projects were d ropped due to budget constraints. A rundi ng level or  S85,000 is needed to complete . 
the work. 

Yorktown 

The Yorktown publ ic  beach . 1 ,500 reet  in length ,  is on the south side or lhe York River just east 
or the Coleman Bridge. The beach bas a high visitation rate . Whi le the horel ine has been relatively 
stable, the area is highly susceptible to overwash during storms. In 1 977·1 978 lhe cou nty u ndertook a 
beach rro11t  improvement p lan which Included toi le t  faci l i t ies, paved parking, landscaped promenade 
and a backshore riprap revetment 10 protect these improvements from storm condit ions. The cost of 
the projeci was $450,000. 

The publ ic beach at Gloucester Point ,  about 500 reel In length,  is located directly across the 
York R iver from the Yorktown beac.h .  isllations to this beach have increased dramatically In 
response to the county's expenditures ror increased parking and grounds keeping. In addition,  a new 
publ ic boat ramp with enlarged trailer parking capability is being completed by the Commission or 
Game and In land Fisheries. Allhougb low in elevaUon,  the beach itself  is  relatively stable. 

Colonia l Beach, in Westmoreland County, is located on the Potomac River. The town occupies a 
low peninsula between the Potomac River and Monroe Creek wl lh a frontage on the river ol about 
2 .5 mi les. Al one t ime Colonia l  Beach was the most popu lar su mmer tou rist area on Lhe Potomac. In 
recent t imes, tourism has seriously decl ined. A signi ficant contributing factor is tbe high erosion or 
the shoreline. The river frontage has been seriously eroded due 10 the exposure to wave action from 
Lile east and the northwest. 

Approx.imately two mi les or the shorel ine are open to Lhe publ ic . Two publ ic beach a reas. which 
are connected by a shorel ine drive (Irving Avenue). exist within the two-mile reach.  The central 
town beach, about 600 feet ln length,  Is to the north,  while Cast lewood Pa rk, wilh a beachlront of 
1 ,000 feet .  is  at the extreme southern tip or the spi t . Irving Avenue also provides Lhe access 10 lhe 
large marina complexes at the mouth ol Monroe Bay.  

Three shore erosion problems exist. The central publ ic beach is utrering from sand depletion. 
The southerly net movement of sand is bypassing the casuewood park pi t  and shoal ing the entrance 
to Monroe Creek .. The.�e two aspects of the problem are u nder study by the Corps or Engineers. 
Their prel iminary studies propose beach fill and a modest breakwater at the cem ral beach,  and 
beach rm and a term inal  groin at  Castlewood Park to intercept lhe sand tending to shoal the 
entrance 10 Monroe Bay. Estimated total first costs are about S250.000, with nonrederal cost at  about 
S 1 25.000. The th ird problem, one or extreme u rgency. Is t he protection of those segments or Irving 



Avenue noL protec1ed and undergoing severe erosion. Aboul 550 feet or public roadway is in 
immediate danger of being wasbed out. 

B. DETAILED RECOMMENDATIONS FOR PUBLIC BEACHES

1. Matching �

The Commission recommends lhat the State es1ablish a matching fund to assist local 
governments in conserving. protecting. improving. developing and maintaining their public beaches. 
State assistance is essential for ensuring recreational opportunities, tourism, economic benefits ror 
local business, and an important tax base for local and State revenues. To provide such assistance, 
there should be appropriated Crom the General Fund SI million annually for this purpose. 

Stale assistance should be provided on a 50 percent matching basis. Local governments may 
matcb State funds only with locally-derived revenues. The amount or State matching funds ror which 
a locality may be eligible during any one fiscal year shall be limited to 30 percent or the total 
appropriation to the State matclling fund for that fiscal year. The purpose or these stipulations is to 
encourage local participation with the State in addressing the problem or shoreline erosion and to 
provide an opportunity for all eligible localities to acquire a portion or the funds. 

The allocation or State matching funds will be determined by the Con;imission on Conservation 
and Development of Public Beaches. In allocating the State matching funds. the Commission shall 
consider whether or not the erosion was caused by public navigational works, the intensity or use of 
the affected public beaches for which the funds shall be used, the availability or public beaches i.1 
the vicinity, the rates of erosion, and evidence or the applicant locality's willingness and ability to 
address shoreline erosion. The Commissjon shall allocate grants Crom the State matching fund for 
the conservation, protection, improvement, development, and maintenance of beaches in public 
ownership only. The State matching fund shall be administered by the Department of Conservation 
and Economic Development. 

2. Commission lUl Conservation fil!l1 Development 21 � Beaches.

It is recommended that a Commission on Conservation and Development or Public Beaches be 
established to review the financial needs of localities for implementation of tbe recommended Public 
Beacb Conservation and Development Act: determine successful applicants and the equitable 
allocation or funds among participating localitites; and oversee local implementation of approved 
projects. Tbe Director of the Department or Conservation and Economic Development sbould 
administer the allocation of funds to localities in accordance wit .h lhe Commission's determinations. 

The Commission sbould be composed of 9 members. There should be four ex officio members, 
selected by the directors of the Soll and Water Con.�ervation Commission, the Marine Resources 
Commission, the Department of Conservation and Economic Development, and the Commission on 
Outdoor Recreation. It iS recommended that 5 members be appointed by the Governor and be 
subject to confirmation by the General Assembly. 

The Commission should meet once prior to the beginning of each fiscal year to receive 
applications for grants from localities and to determine the allocation or such grants, and as often 
throughout the year as necessary. The Department or Conservation and Economic Development 
should provide staff assistance to the Commission from time to time, if required. At-large members 
of the Commission shall receive such compensation as provided in § 14.1-18 or the Code of Virginia. 
Olher expenses necessary to the Commission's work shall be incurred against the State matching 
fund. 

3. Shoreline Advisor

The Commission ror Conservation and Development or Public Beaches sball be assisted in its 
technical assessment of applications from the localilies for matching grant funds by staff at· the 
Virginia Institute of Marine Science. College or William and Mary. For this purpose, the Coastal 
Erosion Abatemem Commission reccommends the establishment of a position or technical advisor on 
public beacbes at the Virginia lnsitute or Marine Science, College of William and Mary. In order to 
serve the Commission for Conservation and Development of Public Beaches, tbe advisor will 

maintain under constant review all ongoing research at the Virginia Institute of Marine Science and 
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that  or other in t i l.ut ions relevam to the publ ic beaches. The advisor wi l l  also maintain  period ically 
updated riles and archives of necessary reports. charts, photography, and maps documentlng the 
status or lhe publ ic beaches or the Com monweal th .  Furthermore, the advisor will maintain liaison 
with the appropriate personnel of the loca l i l les, and he may serve as an advisor to the tocalltles on 
matters pertaining to the public beaches. There shal l  be appropriated rrom the Genera l Fund the 
su m of $32 ,200 for the f irst year of the 1 980-32 Biennium and $32 ,900 for the second year of the 
Biennium for this purpose. 

Resources !n !he Chesapeake � 

The pub l i c  beaches at Virginia Beach,  Norfolk and Hampton rely upon beach nou rishment lo 
maintain their recreational capabi l ity and to provide a bufferi ng beach width as pro!eclion for the 
rasuand and shoreside raci t ities. The beaches at Colonia l  Beach also require nourish ment. In a l l  
cases. locat ing sui table and economical marine sand source which can be extracted at acceptable 
env i ronmental  risk is a serious problem . lmplementai lon or  the Corps of Engineer's p lans at Virginia 
Beach wou ld · require i n i t ia l  sand volume or 2 .5 mi l l ion cubic yards. I r  nourishment is the 
recommended strategy at East Ocean View and Wi l loughby Spit i n  Norfolk, about 2 .5  mi l l ion cubic 
yards wi l l  be requ i red. Combined annual  maintenanc requirements would be about 250 ,000 cubic 
yards. 

Studies or the Corps or Engi neers ( 1 972)  d i  closed the existence or a very promis i ng deposit I n  
t h e  Thimble Shoals Channel area, (3) estimated t o  b about 1 2  10 1 9  mi l lion cubic yards of coarse 
sand  and gravel . In 1 974 about 452 ,000 cubic �ards of materi a l  were stockpiled at Fort Story for 
later use. The extract ion was part or an enlargement of t he  Th l mbie Shoal Navigation Channel. 
While H Is encournging 10 have such a deposit avai lable, the xtracl lon Is  only economical i f  very 
large volumes are dredged. Consequent ly ,  a large sand s torage area would be requ i red. The Corps or 
Engineers study included reconnaissance work In the zone offshore or oceanfront Virgi nia Beach. 
Materlals comparable to the Thimble Shoals deposit were not found. 

Wllh the except ion of about 20 ,000 cubic yards of sand placed rrom an upland site 'in 1 979 just 
west of lbe Li t tle  Creek jett ies, a l l  or the prior nourishment sand placed on the Easl Ocean 
View-Wil loughby Spit area in Norfo l k  has been derived from dredgi ng operations In the Little Creek 
entrance and rorebay area. In 1 975 a channel  enlargement was made but lbe material (about 
800,000 cubic yards) was placed on the beaches of  the U.S . avy Amph i b ious Ba:;e at Little Creek. 
er the Corps or Enginee rs study, to be completed In 1 982, justi fies a ncurlsh:nent program, 
approximately 2.5 mi l l ion cubic yards of sand wi l l  be 11eeded. Even without  the federal  project. tile 
City of orfolk needs to maintai n a sand supply for the East Lit tle Creek-Wil loughby Spit  area. 
Wh ile sand bypassi ng from the updri rt side or Little Creek rema ins a possibi lity, the determination 
of the feasibi l i ty awaits the completion of tile sand budget analysis by the Corps of Engi neers. 

Alternate sources must be evaluated. Wi l loughby Bank is a ource worthy of invesllgatlon. During 
the const ruct ion of the second Hampton Roads tunnel, a borrow area on Wil loughby Bank adjacent 
to Fort Wool was uti l ized to provide foundation sand for lhe tunnel  tube and surcharge for a tunnel 
Island. Subsequent to that, the surcharge materi a l  was successfu l l y  used as beach nourishment sands 
al Buckroe Beach In Hampton.  

Given the need for beach nourish ment sands for the publ ic beaches of Vi rginia Beach,  orfolk 
and Hampton, addi t ional lnvestlgatlons of the extractable subaqu,:ous sand resources are required. 
These investigations would augment the earlier studies by the Corps of Engineers east or the 
Chesapeake Bay Bridge tunnel by extend ing the assessment to the I nner approaches to Rampton 
Roads, and those areas fronti ng Hampton and Lynnbaven I n let. 

The ommission recommends fund ing studies by the Virgi n ia Institute of  Marine Science to 
assess the exten t  and quality or the sands for beach nou rishment wi thin the inner approaches to 
Hampton Roads which would include the entrance to Lynnhaven Inlet, Willoughby Bank. Horseshoe 
Shoal fronti ng Hampton, Hampton Flats and other areas in tile environs deemed appropriate. Th s 
study, to be completed in a period of three to four years, wou ld include :  

a. Determination of the extent and quality of sands for beach nourishmenl purposes in Ule
aforement ioned areas;

b. Study of the mos1 economical means of recovery and transportation of potenrial sands to the
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target areas: and 

c. Assessment or the environmental risk or extraction to the associated marine ecosystem. 

TaskS (a) and (b) above will be completed within two years. Initiation or Task (c), scheduled 
for the third and fourth years. would be contingent upon the findings or TaskS (a) and (b). To the 
extent possible. the goal of the program will be to deUneate areas with sands suitable and 
economical for beach nourishment which may be dedicated to that purpose. 

VII. EROSION MANAGEMENT BIB SHORELINE

OTHER THAN PUBLIC BEACHES 

A. DETAILED RECOMMENDATIONS

1. Shoreline � Advlsory �

Although there are not at present comprehensive management strategies to mHigate the impacts 
of shoreline erosion, there are limited technical advisory services available to assist the owners of 
tidal shoreline property in the selection or methods to control erosion. 

Advisory services are offered through the Marine Advisory Service or the Virginia Institute of 
Marine Science at Gloucester Point, and the Soil Conservation Service (U.S. Department of 
Agriculture) at Warsaw. Each of these agencies devotes one person per year in an attempt to satisfy 
the growing demand ror advice and education In shoreline erosion. While most of the service 
rendered is focused on the problems of lhe indjvidual landowner, their clients also Include localities. 
During 1978 · the two agencies provided advice on shoreline erosion problems for approximately 350 
cases wherein the problem involved shoreline lengths or 75 to 9,000 feet. 

An expanded advisory service, available to private property owners and localities, should be the 
forefront of State level actions to alleviate the impacts of erosion. In addition to consultation on 
specific problems. this program should Include public education regarding the nature of the erosion 
problem. Such activity could, for example, save large private landowner residences. The State 
advisory service would provide 3 technical advisors to work with private property owners and 
localities. Of approximately 350 cases per year. the current advisors with the Virginia Institute of 
Marine Science and the Soll Conservation Service indicate that successful Implementation of control 
measures on the shoreline covers approximately 2 to 2.5 miles per year. With the additional advisors 
available. it could be anticipated the successful implementation rate would Increase to approximately 
6 miles per year. Even though the implementation rate seems extremely low, this level or service 
will realistically protect an additional 125 10 175 real estate properties per year. 

Equally valuable to the citizens or the Commonwealth would be the educational program 
whereby shoreline landowners can learn or inadequate techniques which have failed to reduce 
erosion on other sites. The scope of this service will be difficult, if not impossible, to measure but 
bas been a most important work of the present advisors. 

A Shoreline Erosion Advisory Service Office should be created within the Virginia Soil and 
Water Conservation Commission. This is consistent with tbe Agency's Land Management Program 
responsibilities, Including erosion and sediment control, and its statutory authority for shore erosion 
control programs outlined in Section 21-11.18 or the Code of Virginia. The costs of establishing this 
office to provide additional advisory services. including a chief engineer. 2 assistants, a secretary 
and expanded educational efforts, are projected to be $114,600 for the Cirst year of the 1980-82 
Biennium and $109,700 for the second year. Upon establishment of the advisory service, meeUngs 
with private coastal engineering and coastal consulUng firms will be held. The purpose of these 
meetings is to establish the consulting limits of State-supported advisory service. 

a. � Q.{ tl}£ Erosion Advisory Services � !M Virginia Institute 9! Marine �

The Erosion Advisory Services of the Soil and Water Conservation Commission will be supported 
by the research and training program at the Virginia Institute of Marine Science .. This support wilJ 
include research on alternate forms of low-cost erosion control structures. training in coastal 
processes, and assistance in advisory matters. 
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In recent years VIMS ha initiated, with the assistance of the National Sea Grant Program and 
the Coastal Plains Regional Commisssion. the development of some low-cost ero ion control 
structure . These demonstration projects have shown some success and additional work on these and 
alternate methods could yield dividends to the citizens or the Commonwealth. It is anticipated that 
future olicitations for Cunding from the federal government to cover lhe non-personnel research 
co ts will also be successful. 

The costs of maintaining thl upport. Including a marine scientist, part-time secretary, supplies 
and travel, are projected to be S25.800 for the first year of the 1980-82 Biennium and $26,800 for 
the second year of the Biennium. 

In addillon. the Erosion Advl ory Service hould provide local officials with a convenient, ready 
source or Informative material to help them choo e among alternative courses or action for coping 
with shoreline erosion. An information center hould be located al the Virginia Institute of Marine 
Science. The Institute currently house a "Marine Envlronmentnl and Resources Research and 
Management System·· (MERRMS), which produces and store microfiche copies or various reJ)OrlS, 
studies, and research findings and maintains equipm nt and facilities for visual displays. MERRMS 
should be the repository for information helpful to local orricial . such as aerial photos. erosion 
studies, maps. and monitoring r ports. This repository would also serve lbe Shoreline Advisor to the 
Commission on Conservation and Development of Public Beaches. These materials could be made 
available to local officials at cost. 

The vegetative stabilization project will concentrate on eroding sites where property values do 
not warrant expensive engineering olutions. In addition 10 lower cost, the vegetative technique 
enhances the total ecological value of the shorelin by upptying nutrients to the food chain and by 
offering an improved aquatic habitat. 

Previous work with vegetati treatment ha· hown that certain shorelines may have the 
potential to be eff ctlvely stabilized by introducing . elected vegetation with or without engineering 
structures (Figure I). 

FIGURE I • Successful vegelarive control in fhe Northern Neck. 
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The principal factor limiting the use or such a procedure is the present lack of an evaluation system 
for identifying sites. Previous experience indicates that vegetative treatment will work in highly 
protected areas. Implementation of this proposal will expand the range or environmental conditions 
which are adapted to vegetative treatment. 

The objectives of the project 1i're: 

I. Determine how eroding tidal estuaries can be stablized using vegetation; 

2. Select and propagate superior species of native vegetation for site evaluation: and

3. Develop a criteria for classification or sites.

The project is scheduled to last 5 years and the work would be carried out by the personnel of 
the Shoreline Erosion Advisory Service under the Virginia Soil and Water Conservation Commission. 
The cost or the project is projected to be S50.700 for the first year of the Biennium and $67,900 tor

the second year. The remaining costs ror the following three years are expected to be $50,000 a 
year, for a total or $150,000. 

During the first year, the project group will select representative shoreline sites and conduct the 
analysis or the littoral and biological environment of those sites. In addition, the pretreatment 
monitoring will be initiated. The group will collect smooth and saltmeadow cordgrass and other 
species from native stands and establish evaluation plantings under selected conditions. Seedlings or 
smooth cordgrass and saltmeadow cordgrass will be grown using different methods or propagation. 

During the second project year, site surveying will be continued and evaluation criteria will be 
improved by new observations. Smooth and saltmeadow cordgrass will be planted on selected tidal 
sites using a variety of established techniques. The strains of collected smooth cordgrass, saltmeadow 
cordgrass and other species will be evaluated for superior characteristics under controlled conditions. 

In the third year, those slopes treated for stability during the second year wlll be evaluated. Site 
surveying will continue to provide further refinement or evaluation criteria. Seedlings from superior 
strains will be transplanted to enlarge the selected sites. This approach will thus allow comparison 
between the plantings or native stocks against the superior strains. More smooth cordgrass and 
saltmeadow cordgrass seedlings will be grown using the best propagation technique. Establishment 
procedures will continue to be evaluated and refined. 

During the fourth year. those slopes treated in the second and third year will be evaluated. 
Additional sites will be treated using the up-dated evaluation criteria for site selection. The superior 
strains or smooth cordgrass and saltmeadow cordgrass plus any other selected species will be 
increased. Additional seedings or smooth cordgrass and saltmeadow cordgrass will be grown. These 
will be transplanted using techniques refined by an evaluation of those planted on tidal riverbanks 
in the first year. 

Evaluation or previously treated sites will be completed in the fifth year and evaluation criteria 
will be refined based on these results. An evaluation of propagauon and establishment techniques 
will be completed based on earlier plantings. Plants or superior strains of smooth cordgrass. 
sallmeadow cordgrass and other species will be evaluated. If sufficient superiority is evident, 
selections will be made ror commercial production. A final report will be prepared by the end of 
the fifth project year. 
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vm. LEGISLATION RECOMMENDED 

The Commission recommends that legislation similar to the drafts att�ched in Appendix � be 
enacted during the 1980 Session of the General Assembly. 

IX. GENERAL FINDINGS

A. CAUSES

The Commonwealth, having a tidal shoreline exceeding 5,000 miles in length, is graced with a 
wide diversity of shore types which include the low-lying barrier islands of the Eastern Shore, the 
ocean front headland-barrier spit of southeastern Virginia, and the shores of Chesapeake Bay and 
other estuaries which range from high bluffs to tidal marshes. The principal natural processes 
responsible fo� erosion are the long-term changes in the level of the sea, the waves generated by 
local or distant winds and the short-term water level fluctuations occurring during storms. 

About 18,000 years ago the polar ice caps, formed indirectly from water of the world's oceans, 
were extensive, and sea level was about 300 feet lower than its present elevation. The ocean · 
shorelines off of what is now Virginia were then located near the edge of the continental shelf,. 
about 60 nautical miles from the entrance to Chesapeake Bay. Of course, the Bay and its rivers 
were not estuaries at that time, but rather were an upland drainage network leading to the sea. The 
gorges of the rivers were deeper because the fluvial action tended to scour channels as the rivers 
flowed down to the sea. As the ice caps began to melt and recede, the elevation of the sea started 
to rise. 

Although there are local variations due to local land subsidence or uplift, an average value for 
sea level rise in the Chesapeake Bay area is about 0.01 feet per year or I foot per century (4). 
This average includes shorter term variations of several years duration which may be appreciably 
larger or smaller. Although this rate of sea level rise is small, its effect is dramatic. Because the 
fringes of the ocean and the Bay are generally gently sloping, each decade brings constant 
encroachment against the fastland. Of course, the gentle action of sea level rise does not by itself 
erode the fasUand but constantly elevates the point of application of the erosive forces of the waves. 
An analogy with a sawmill is fitting. Sea level rise ·represents the belt advancing the saw blade 
while wave action represents the cutting teeth. 

Another important aspect of sea level rise is its effect on the sedimentation characteristics of 
the Chesapeake Bay and its tributary rivers. When sea level was lower. the fluvial action of the 
freshwater rivers tended to carry sand and silt to the edge of the sea. Today, however. the coarse­
grained materials, sand and gravel, are deposited in the tributary reaches near the fall line which 
separates the Piedmont from the Coastal Plain. The fall line extends approximately along the Route 
1-95 corridor through Richmond, Fredericksburg, and Washington. Moreover, saline oceanic waters
now enter the Bay and tributaries. The net effect or the circulation between the entering oceanic
water and freshwater introduced from the rivers (James. York, etc.) is to trap the fine grained
sediments. the silt and clays. within the estuaries. Thus, very little of the sediment delivered to the
estruary system, either from the tributary freshwater rivers or from shoreline erosion, escapes from
the mouth of the Chesapeake Bay into the ocean.

When visiting the ocean shores of Virginia an observer may notice wave conditions ranging from 
"fair weather" to those of a storm. Fair weather waves are characterized by generally well-defined 
gentle undulations which break on the beach face with apparent regularity. These waves are 
generated by wind fields relatively far offshore and then travel to distant shores. During a storm. 
however, strong local winds generate waves which mix with those generated offshore. The result is 
an apparent maelstrom with waves of all sizes and shapes. Generally speaking, "fair weather'' waves 
(swells) carry sand from the immediate nearshore bottom and deposit it on the beach. Storm waves. 
on the other hand, tend to remove sand from the beach itself and to deposit it in nearshore waters 
in accumulations called bars. When the fair weather swell waves return, the material stored in the 
bars is driven back to the beach face. Thus, there is a periodic shift of sand between the beach and 
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the nearshore. 

Another very important aspect of wave behavior on beaches is that waves drive sand along the 
shore. This occurs when, as is usually the case, the breaking wave crests approach at an angle to 
the shoreline. This action of the waves provides the principal supply of sand which works along the 
shore and is deposited in the entrances to inlets and creeks. 

An observer visiting the shore of the Chesapeake Bay and the wider parts of the tributary 
estuaries would witness the same wave behavior except the wave heights would be smaller and the 
time between successive waves shorter. Th.is is due to the fact that the degree of wave development 
is strongly dependent on fetch, the "over the water" distance the wind blows. Of course the 
distances across the Bay are much smaller than those found on our ocean coast. 

The beaches fringing our coastline are natural formations created by wave action as the waves 
expend their energy. Beaches are, in fact, recognized as the most efficient dissipators of wave 
energy. Thus, aside from their intrinsic attractiveness to man, � are protective structures 
which inhibit erosion Qf. the fastland. 

During storms (northeasters) and hurricanes, the strong winds push additional water against the 
ocean coast and into the Bay. As a result, the normal rise and fall of tide oscillates around an 
elevated mean water level. While the storm surge generally ranges between one and two feet, it 
may be several feet in magnitude. For example, the extremely severe northeast storm of March, 
1962, resulted in .water elevations at Norfolk of 6.1 feet higher than predicted. 

A listing of major storms (when the storm fil!I&e exceeds two feet) between 1956-1978 is cited in 
Table 2. Within the 22 year period, Virginia had 64 major storms with high storm surges and large 
waves. The frequency and severity of coastal storms have increased in recent decades.(5) 

3. Hurricanes 

In recent years, Virginia has been blessed with the absence of serious hurricanes. During the 
period 1899-1977, Virginia has been directly affected by land-falling hurricanes only three times; 
August 1933, September 1 944, and August 1955.(6) These were respectively categorized as scale 2, 3, 
and I hurricanes. The scale of the hurricane combines wind strength (and therefore local wave 
action) and storm surge elevation. A scale 3 to 5 is considered a major hurricane. It is sobering to 
realize that North Carolina, in the same period, has experienced 21 hurricanes, 8 of which were 
equal to or greater than scale 3. The above description does not imply that damages have not been 
experienced from other tropical cyclones as the figures allude simply to direct landfalls. The 
occupants of the shoreline must realize that should a major storm landfall the Virginia coast, the 
damages would be enormous. 

Aside from the obvious hazard of flooding low-lying areas, the storm surge permits the erosive 
action of the waves to attack the fastland directly above the usual buffer provided by the beach. 
The effect is further acentuated if the storm occurs in conjunction with the higher, or spring, tides 
of the lunar month. 

4. Tidal Currents 

Tidal currents, the water movements resulting from the rise and fall of the tide, play a 
secondary role in shoreline erosion since the current speeds are small except near inlets, such as 
Lynnhaven Inlet, where their influence is a dominant force. Away from inlets the tidal currents tend 
to move the sand stirred up by waves slowly along the coast. 

5. Interaction Qf. Erosive Elements

It is of interest to see how these elements interact during the passage of a typical northeast 
storm. With the onset of the storm the northeast or easterly winds generate large waves which 
impinge on the open coast beaches. Because of the large, steep waves and accompanying storm 
surge, large volumes of sand are removed from the ocean beaches. Some of this material will be 
moved offshore for temporary storage in sand bars and some will be driven along shore to storage 
in inlets or to beach areas on the fringe of the storm's influence. Within the Bay and tributary 
rivers the inten.�ity of erosion will depend on the path and strength of the storm. When the local 

20 



TABLE 2 

Occurrence of Major Storms In Virginia Beach 
From 1956-1978 

Storm Wind 

Storm 
Surge Speed 

Date (rt) (kn) Direction 

11 Jan. 1956 3.4 33 NE. 
11 Apr. 1956 4.3 62 N. 
3 Nov. 1956 2.0 29 NE. 

28 Feb. 1957 2.4 33 NE. 
8 Mar. 1957 2.2 27 NE. 
I Nov. 1957 2.7 28 NE. 

25 Jan. 1958 2.3 44 E. 
I Feb. 1958 2.2 30 w. 

19 Mar. 1958 2.2 21 NE. 
27 Mar. 1958 2.6 20 N. 
11 Dec. 1958 2.1 27 NE. 
29 Dec. 1958 2.3 38 E. 

12 Apr. 1959 2.5 45 NE. 
19 Dec. 1959 2.1 29 N. 

31 Jan. 1960 3.0 42 NE. 
13 Feb. 1960 2.3 49 NE. 
3 Mar. 1960 2.4 52 E. 

12 Dec. 1960 2.0 40 w. 

16 Jan. 1961 2.0 13 w. 

8 Feb. 1961 2.4 27 NE. 
22 Mar. 1961 2.2 33 E. 
28 Nov. 1961 2.0 23 NW. 

28 Jan. 1962 2.2 37 NE. 
Ash Wed 7 Mar. 1962 5.6 41 NE. 

22 Mar. 1962 2.4 20 N. 
3 Nov. 1962 2.5 33 N. 

26 Nov. 1962 3.3 41 N. 

8 Feb. 1963 2.3 30 NE. 
6 Nov. 1963 2.4 38 E. 

4 Jan. 1964 2.0 28 w. 

12 Jan. 1964 2.6 42 E. 
12 Feb. 1964 2.0 32 E. 

Cleo I Sept. 1964 1.0 42 ESE. 
Dora 13 Sept. 1964 0.3 61 NE. 
Gladys 23 Sept. 1964 2.3 44 N. 
Isabell 16 Oct. 1964 2.6 · 50 NE. 

(W.S. Richardson, U. S. Weather Service, personal communication, 1979) 



TABLE 2 (Continued) 

Occurrence of Major Storms In Virginia Beach 
From 1956-1978 

Storm Wind 
Surge Speed 

Storm Date (ft) (kn) Direction 

16 Jan. 1965 3.9 35 NE. 
22 Jan. 1965 3.0 36 E. 

29 Jan. 1966 3.6 37 E. 
24 Dec. 1966 2.3 31 NE. 

Alma 13 June 1966 1.0 40 N. 

7 Feb. 1967 2.6 33 NE. 
12 Dec. 1967 2.0 30 E. 
29 Dec. 1967 2.0 31 w. 

Doria 16 Sept. 1967 3.4 55 N. 

14 Jan. 1968 2.3 33 E. 
8 Feb. 1968 2.6 30 NE. 

Gladys 20 Oct. 1968 1.3 46 NE. 
10 Nov. 1968 4.3 34 N. 
12 Nov. 1968 2.6 47 NE. 

2 Mar. 1969 5.9 40 N. 
2 Nov. 1969 2.6 36 NE. 

10 Nov. 1970 2.6 22 SE. 
16 Dec. 1970 2.0 31 E. 

27 Mar. 1971 2.8 45 NE. 
6 Apr. 1971 4.0 44 NE. 

19 Oct. 1972 34 N. 

11 Feb. 1973 3.5 44 N. 
21 Mar. 1973 3.1 28 N. 

2 Mar. 1975 2.2 22 S-SE.

14 Oct. 1977 2.6 29 NE. 
30 Oct. 1977 2.3 24 NE.

20 Dec. 1977 

28 Apr. 1978 4.6 39 NE. 

(W.S. Richardson, U. S. Weather Service, personal communication, 1979) 



easterly winds In the Bay are sustalned at 20 mph or gr ater the waves become qui e large and tbe 
attack Is focused on the � side of Chesapeake Bay and the lower reaches or the lributary 
estuaries. Aller the storm center has passed offshore or to the nonh. the winds bift lO e 
northwest quadrant. These winds, accompanied by a clear sky, are rrequenlly stronger and or longer 
duration than those experienced during the "storm". Now the ocean rront beaches tend to reco er 
some or the sand from the offshore bar. But in the Bay the rocus of wave attack simply shirts. 'o • 
the � side of the Bay receives wave attack. Because the major tributary estuaries ba\•e a 
northwest-southeast orientation. their banks also receive substantial wave attack during nonhwest 
winds. 

B. Itl.E MAGNITUDE OF EROSION 

To gain an insight or the magnltude or shoreline changes within the Bay System, the earliest 
reliable maps (1850's) were compared with a series of 1940-1960 maps and charts for 2,365 miles or 
the Bay sy tem.(7) Similar studies were made or the barrier islands and the coastline between cape 
Henry and the· Virginia · North Carolina border. (8)(9) The summarized results (Table 3) show that 
over 28,000 acres (about 44 square mHes) or land were lost during lhe recent past century 
(1850-1950). 

Table 3 

ACREAGE LOSSES DUE TO EROSION CIRCA 1850-1950 

At l11nt ic Coast 

SE Virginia 

Atlantic Coast 

Eastern Shore 

Virginia Ch sapeake Bay 

and Tributaries 

TOTAL 

27 ml le -40 acres 

84 ml les -7.228 acres

l....afili · !!!.llfill. · 2 I , 079 �

2,476 miles -28.347 ncr s

The ocean coo tllne segments show characteristically dirrerent erosion responses than the Bay 
system. The barrier islands are, for the most part, sand-starved islands segmented by tidal inlets. 
The net littoral drirt is directed to the south. The northernmost islands (Wallops, Assawoman, 
Metomkln, and Cedar) have retreated in a rashion so that the new shoreline parallels the older. The 
erosion rates on Metomkin and Cedar Islands are greater than the other two. The central 
Parramore, Rog and Cobb Islands, are flanked by deep Inlets which strongly influence their gross 
behavior. Over recent limes these islands have accreted on the northern ends due to local trapping 
or sand which bypasses the adjacent Inlet The retreat or the southern portions of the islands has 
been dramatlc (up to 50 reel per year on Rog Island). The southern section of chain, end.Ing with 
Smith Island, has retreated in a nearly parallel fashion, Smith Island at about 25 feet per year. 
Meanwhile. Flshermans Island, which is at the toe or the peninsula, bas accreted to a four-fold 
Increase in area during the century studied. 

The ocean coastline of Virginia south or Cape Henry is characterized by zones or alternallng 
shoreline advancement and recession. If the erosion history of total shoreline length between Cope 
Henry and the North Carolina border (27.5 miles) ls averaged over the long term, the annual 
recession rate ls about 0.7 reet. Although the average erosion rate Is relatively small, the entire 
ocean shore front Is subject to severe erosion during northeasl storms and hurricanes. The shoreline 
is highly dynamic and development ls taken at great risk. Experience In the past has demonstrated 
high property damage. 

The Lower Chesapeake Bay shoreline and that or its tributary estuaries. the James. York, 
Plankatank. Rappahannock, and Potomac Rivers, is highly dissected by entrances to creeks so that 



there is a high degree or variability in shoreline response within and between adjacent segments. 
Again. rererring. to gross overage. the eastern and western shores of the Chesapeake Bay lost about 
12 ocres per mile per century. The southern sides or the tributaries have experienced somewhat 
greater erosion due to the more direct attack from northwesterly winds. Although individual 
segments of the shoreline have experienced erosion rates exceeding 7 feet per year. one or 1wo ree1 
per year is more common. For the 2.365 miles or Bay system shoreline measured. the average 
erosion rate was 0.7 reer per year. lli Chesapeake Jal.Y MS � estimated 12 � Qn.e QI � 
��rates Q.! erosion !OJ: tidewater� (10) 

The products of shoreline erosion (sand. silt and clay) contribute a significant fraction of the 
toral sediment load trapped in the Bay System. Estimates are that a total amount of over 270.000.000 
cubic yards or material was eroded from the Virginia portion or the Chesapeake Bay system 
between 1850 and 1950.(11) This volume is about one third the volume of water in the entire York 
River estuary. The sand fraction derived rrom erosion is the principal source of beach materials. 
The silt and clay fractions. however, contribute to the general sedimentation of the channels and 
smaller tidal creeks. Although the volume or suspended sediment entering the Virginia estuary 
system has not been determined precisely. interpretation or available records indicates that 
deposition from the upland drainage basins or the Potomac. Rappahannock. York and James River is 
about 4 million tons per year. If we assume that 30 percent of the material derived from shore 
erosion is silt and clay. then it appears that about I million tons per year are injected into the 
system via shoreline erosion. Thus, the total silt/clay deposition is about 5 million tons per year, of 
which 20 percent is derived from shore erosion. 

C. THE EFFECTS OF EROSION

Tidal shoreline erosion is a problem only because it challenges occupation or the shore zone and 
use or contiguous waters and subaqueous bouoms. The attractions to the shores are manifold and the 
pressures ror occupation are growing. The principal errects or tidal shore erosion In Virginia are. 
without rank or position: 

(I) Loss or raslland property and improvements thereon:

(2) Loss or taxable lands within localities;

(3) Influx or eroded sediments into the estuarine system and its smaller tidal creek entrances; and

(4) Principal supply or sand to beaches fringing the Bay system and ocean shoreline.

The first two effects are generally perceived as adverse impacts. The third effect. while a
natural consequence of shore erosion. may not be perceived as beneficial since the fine grained 
sediments contribute to the shoaling of navigational waterways and the silting of oyster rocks. The 
sand size . materials deposited in the entrances to feeder creeks reduces navigability. The fourth 
effect. the supply of sand 10 the fringing beaches. ls decidedly a beneficial aspect or shore erosion. 

1. Property !ru! � tosses.

Within the Chesapeake Bay System and along the ocean shoreline the principal source of beach 
material is sand derived from fastland erosion. This fact complicates strategies to alleviate the 
impacts of erosion because reduction of the sediment sources by shoreline protection structures 
diminishes the sand supply available to adjacent beaches. 

In viewing the problem or shore erosion. ii is necessary to contrast the oc�anic segments or the 
shoreline with those of the Bay System. For the most part. the barrier islands of the Eastern Shore. 
aside from Wallops Island which is owned by the Federal Government and used by NASA. are held 
by either private. State, or Federal concerns as a natural preserve. While light recreational use or 
the islands is likely, erosion w � will not be a problem as far as hazards to property 
improvements are concerned. In a sense the barrier Islands may be viewed as a protective barrier 
to the mainland spine of the Easte.m Shore. While still susceptible to flooding during extreme storms 
and hurricanes. the eastern edge of the spine is protected from significant erosion. A possible 
exception to this is the region adjacent to Metomkln Bay where the protective spit has been 
breached and wave penetration into the Bay is increasing. 
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The co l l ine belween Cape Henry and lh orlh Carol ina border Is varied. The 
h ach· tourism / residential zone of Virgi n ia Beach ,  between Cape Henry and Rudee Inlet. 
esiabl isbed and the ma nagement goal is obvious: To maintain the beach as the economic base or the 
tou r ist i ndustry. Thus  far, and in spi te of t r ia l , t h is goal  ha been met. The cost of the main1enance 
wi l t  cont inue to rise . There Is an increas i ng acceptance or the fact that  the ocean shorel ine 
dynamic and rronrat to es are expected. Development .  none1 hel • proceeds perilously close to 1he 
beach and  with in the d unes. South of Sandbridge,  the shore l i n e  is a natural preserve under State or 
Federa l auspices. 

The sout hern nd or Chesapeake Bay rrom Cape Henry to Wil loughby Spit and the Bay frontage 
or the City or Hampton experience partial ocean ic  condi 1 ions because they are gated by the mouth
or Bay and the long fetch to the ·nort h .  Becau or the moderate to h igh resident ia l  and
tourist-orien1ed development. these shorel ines are subject to h igh erosion risks during s1orms. A 
s ignificant rract ion or these are a lso su bjec1 10 the risk of tidal flooding.

Whi le occupancy or the ocean shore zone ls an accepted hazard, with in the Chesapeake Bay 
System erosion is  perceived in a dlr rerent way: rhe lnevi rabi l i ty or lo. is not assumed .  Eros ion or 
lhe shorel ine ls perceived as a highly personal b.:i111e. 

Before ac;sessi ng th magni tude or c r i t ica l  ros ion (de fined herein as greater than 2 reel per 
year w i t h  endangered properry improvements) . ii is of i n 1erest 10 examine the occupation of the Bay 
System shorel ine .  Housi ng dens i ty per shore l i n  mi le was approx lmaled by tabulat ing lhe structures 
within 200 feet or  the shorel i ne. as shown on 1 9G  U.S.G.S. Topographic maps. 

Al though these data were from dated source materia l .  lhe current conclusion rema i ns that  most 
or  the ru ral shorel ine is sparsely ettled . The density class 26-30 houses per mile represents an
averaged individual frontage of 200 feet or less. Ir one considers a reas with this or greater housing
densi lie ( i ncluding "cities") as "developed" areas. the tot:i l  mi leage or "developed" shorel ine is 1 58
miles.

T:ie 1eng1h or  cri1ica1 shoreline ero ion as t ima1ed rrom the Virgi nia lnslitule or Marine 
Science's Shorel ine Situat ion ReporL5 ind lca 1es t hat approx i mately l 2 mi les ol  shorel ine with in the 
Bay Sy tern show his1orica1 ( I 50-1 950) erosion rates greater ihan 2 feel  per year plus endangered 
property improvements . 

The compa rison bc1ween "cri l lcally" erodi ng horel ine and the hous i ng density distribution 
lnd ical s that mo l development has occurred a long shore fronts experiencing low or moderate 
erosion rates. Aeri:i l  observa1 ion of 1he rginia hore l lne corroborates Iha! mos! development occu rs 
wi t h i n  fringi ng embayments and  large creek sys1ems. 

Wh i le t idal horel ine ero ion in Virginia has not been a direct cause of loss or l i fe. significant 
property losses have occu rred along many segments or  the horel i ne .  The "Ash Wednesday" s1orm of 
March, 1 962 caused widespre.:id damage a long t he coastl ine or V i rgin ia .  as have several  recent  
hurricanes. AS recent ly as April ,  1 978 a nor1heas1 s1orm caused such substan1ial damage to the 
Ocean View • Wi l loughby Spil section of Norfolk and to ot her coastal reaches or  Virgin ia ,  that the 
are;:i was dec lared ;:i disaster area. 

During major lorrns lower ly ing a reas general ly experience the join! hazard · of eros ion and 
flood ing .  In such cases the d.:image levels may be extreme. 

An erosion rate or gre:iter than 2 feet pe r year was selected as 1he cr.i lerion for designat ion as
" h ighly eroding shore l i nes" because ii significa nt ly exceed the average eros ion rate !or 1he Bay 
ystem shorel ine,  which is determined to be approximately 0 .7  feet per year. ( 1 2) Therefore, 

select ion or  shorel ine erosion rates grealer than 2 reel per year represents those shorel i ne segments 
which have xperlenced erosion rates signiflcant ly gre:iter than the average eros ion rate. Table 4 
i nt.l ica1es the ero ion ra1e versu a r rected mi leage for the various cou nties wilhln the Chesapeak 
Bay System . ( 1 3)  Wi lh in  t he  C11esapeake Bay System, some 24 3 mi les or  shorel ine are so affected. Of 
1hese, about 60 mi le are marsh shorel ine. Wi lh  !he inclusion of  the ocean shorefron1 .  the lotal 
l ncrtase� to abou r 330 miles ,  or  wh ich  abou1 1 20 mi les is marsh or low barrier island. 
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\ TABLE 4 

SHOREl.lNE EROSION RATES FOR TIDEWATER VIRGIN!.\ 
CHESAPEAKE Bi', V SYSTEM 

Erosion Rales (Ft.JYr.l 
E.ros\on Rncei-

0-1 1·2 2.J 3-4 1-5 ·5 Fe /Yr. 

Total 
. u,,,,111y Shore Miles or Shore-llne in Each Ca1egory (FL/Yr.I 1:-.111�1 

Mi!e-s 

·M·com::1ck 19U O.l ,�.5 IU.6 6.6 6.1 .11.ti U.J 

no J,O 

rurollne 13 J.5 B 

fharl{"S ,,y 121 6.1 IU I.I 

('hesterlieh.1 15 J.6 5.1 o.s ·.w.1 J.9 

F.�ex ISi 1.7 11,S 13.4 �.I 09 

(.jtouces1er 2% H.9 ll.� R5 1.1 o.7 

t1amp1on "' 1.9 J,I 1.4 o.� I 9 ti.-1 2.5 

llrnr1co 35 0.6 l.l 6.1 0.2 

•t:-:le of W1gh1 so J.9 12.9 1., 7.U 

J:lnll"S CH)' 1n 2.7 17.0 

·Kin� George Ill 7.ll 1.7 

King :rnd Q-utrn 71 1.H 2.-

Kmg Wtlllam 119 0.1'!. 

L;rncoster 277 1.7 12 I 7 2 0,4 I 7 79 
!di ll. 

fi,U 41.�, 
ti.ti LU 
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It is very important to note that this del i neat ion is based upon a comparison of mean l 
l ine posi tions designated on map series generated in the 1 850's and a series rveyed ee1l 
1 950- 1 968 .  It does not ident i fy areas wh ich  were sta bi l ized i n  the in terim or ubsequeot penod. 
addit ion .  a more appropriate del ineation would be that  of the retreat rate of the bluff II e o

fast land boundary of up land vegetation i n  non-b lu f f  areas. This is the case because the wa er li e 
can nucturate markedly due to seasonal or long term modu lat ions or sand on the beach. 

At the present t ime the Commonwealth does not  have a coherent program to a l leviate the 
impacts or erosion for private property owners .  Mit ignt ion of lhe eros ion impact has been the 
respqnsibl l i ty of the indiv idua l ,  shorefront -property owner .  In some cases, the prope rty owners have l 
moved their residences back from the shore. However, by fa r most have insta l led shorefront ) 
s tructures to reduce or stop erosion . Several  problems ar ise Crom th is  p iecemeal approach.  

( 1 ) In many cases the act ions of an i ndiv id ual  may exacerbate the ernsion problem or adjacent 
property owners by trappi ng the l i t tora l drift su pply and/or by localized effects at  the ends or 
s tructures. 

( 2 ) Because various shorefront property owners may treat their ind i v idual  lots at d i ! Cerent t i mes. 
i n teract ion among adjacent or nearby structu res may result  i n  less effective erosion cont ro l . 

(3) Because i ndivid ual property owners may select the st ructural approach for their prope rty on the
bas is of intu i t ion ,  their  own observations. or on outside advice from people with varying degrees
of expertise, many reaches represent  a smorgasbord of structural  methods. Frequent ly the mixed
methods do not  interact favorably for uni form protect ion .

( 4 ) Because shorel i ne protect ion is expensive, some property owners accept the lowest cost  proposals
only to f i nd  later that poor qual i ty construct ion has resu l ted in loss or their  tota l investment . At
present there are no mi nimum standa rds for erosion abatement construction. Furthermore, whl le
many of these structures require State or Federal permits ,  the permit t i ng agencies do not. at
present , rorma l ly exa m ine t h e  adequacy of design or construc t ion ceta i ls of the proposed
structu res.

( 5 ) Once instal led, . v i rtua l ly a l l  st ructu res requ i re ma i ntenan;::e for long term effect Jveness. As
i ndivid ual lo t owners change.  maintenance is not  kept up , lt>a d i ng to prematu re loss or
replacement of the s tructure . 

Rather t han  the chaot ic approach i l lustrated nbove. shorel ine erosion needs to be add ressed on a
reach basis with fu l l  consideration for t he  net errect iveness of t he s tructu ra l or o ther methods 
employed .  A reach is a shore l i ne  uni t  where i n  there is mu tual  interact ion along the shore in 
response to the forces or erosion ,  sed i ment transport .  and accret i on .  The methods employed wi thin a 
reach shou ld be selected to meet the shorel ine management strategy fC1r that reach. 

For exam ple ,  consider a segment of shore l i n e  wh ich has wide creek mouths flanking il on both 
sides. S i nce there is l ike ly l i t t l e  sand bypassi ng across the creek mouths ,  t hat  shorel ine segment may 
be considered a n  ent i ty to itself  w i t h  respect to erosion processes. A hypothet ical  case wi l l  i l l us t rate 
further. Assu me that ha l f  or the shorel ine reach is a h igh bluff of sandy mater ia l  and that eros ion 
of the b luff resu lts i a sand supply to t he  othe r  ha l f  of  the reach .  As cond i t ions of indiv idual  
management now stand, e migh t  f i nd  that  a l and  owner downdr ift of  the blu f fed region would 
i nsta l l  gro i ns (col loquially cal led jett ies) to t rap some of the sand. thereby widening h is beach and 
i nh ib i ting fast land eros ion .  Al  some later date t he  owner(s)  of  the b lu ffed region m ight  decide to 
construct a revetment  or b u l kheads to i n h i b i t  or stop erosion of the i r property . I n  doi ng so ,  the local 
su pply of sa nd to the groin fie ld wou ld be d i m i nished leading to Cai : u re of  such a protection 
strategy. The downdr i f t  property owner \1/0Uld then have to make a l a rger investment in an 
al ternate strategy wh ich was i ndependent of  re l i a nce on a n  updr i f l  sediment supply. 

This example clearly i l lust rates a c i rcumstance wherein a coordinated communi ty response to 
the erosion problem with i n  an a ffected reach wou ld be adva n t ageous. Rea l ca .  e examples are 
abundant in the Chesapeake Bay System. The case for coorcl i nn ted s l rateg ies along ent ire reaches is 
so strong that  every effort towa rd such response shou ld be endorsed . Such coord i nated response will 
requ i re expert analys is  of the shore l i ne condi t ion and design of a ppropriate trucrur . Thi 
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requirement will necessitate enhanced advisory or t::ngineering services. be they private or public. 

While the hypothetical case illu�trates the nuances of effects within reaches within the 
Chesapeake Bay and tributary estuarine systems. more dramatic examples of interference with 
coastal processes can be illustrated on lhe oceanic or near.oceanic shoreline. In these cases. rather 
major interruptions occur when major navigoiion.il waterways intersect the shoreline. Two of the 
most outstanding examples in Virginia are the entrance to Little Creek on the orfolk shoreline and 
the entrance at Rudee Inlet on the ocean coastline of Virginia Beach. 

In the case of Little Creek, long jetties placed to protect the channel block the westerly littoral 
drift. In this case. tt1e updrift (easterly) jetty prevents the littoral drift from passing to the adjacent 
llowndrift beach (Figure 2). 

FIGURE 2 - View. looking West, of Jellies a1 Li1tle Creek. The net sand drift is lo the West. 
Note the offset in beach width caused by the trapping action of the long east Jelly with 
resulting starvation of the beaches to the wes1. 

At Rudee Inlet (Figure 3) 1lle oulherly jetty nlso inhibit snncl bypassing but. in that case, a 
mechanical bypassing sysiem wa. incorporated into 1he plnn so thal the downdrift beaches would be 
nourished. 

FIGURE 3 - View, looking north, of 1hc jeltiell entrance to Rudee Inlet in Virginia Beach. 
The net drift of sand is to the north. Nole the fillet or sand trapped by the jetty. The City 
pumps some or the trapped sand to the downdrift beaches. 
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An additional example or the problem of shorellne management I l!lu trated by the construction 
or the seawall/boardwalk In Virginia Beach. In thi ca,;e, 111.. ·cside racllltles were con struct d ·lhin 
the long term hazard zone or coastal retreat and storm damage. By virtue or Lhe d elopmen 
tourist activity was enhanced; on the other hand, maintenance costs mu l be accepted ·nee 
perservlng a wide beach provides the recreational base which 1riin1a n the tax base of th locall 
and, to a degree, that or the Commonwealth. At the sume time. th beach, widened by artificial 
means. also protec\S the seawall. The nourishment or th beach fronting the eawall al benefi 
the downdrift shoreline lo the north where manipulated and nat•·rnl . and dune rrn,,.r, 1he r land 
development (Figure 4). 

FIGURE 4 • View, looking South from 91h S1ree1 in irginia Beach. Note 1he increased 
beach width In the foreground and center compar<.'d 10 1hc narrow beach fronting che 
Boardwalk area (far background). This Is caused by natural accre1ion near Cape Henry 
augmented by the sand nourishmen1 program along th Boardwalk. 

While 1he longer 1 50-1950) data how an accretlonary Ir nd of :JOO feet In 100 years. the 
shorter term accretion . Ince beach nouri hm nt has b •en enacted is even more dramatic. Shoreline 
studies or the area. graphically illu trated in Figure 5, show an advance of the shor line or 120 reet 
between 1969 and 19i� at 9th treel in Virginia Bea h.(l·I) 
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FIGURE 5 • Comparative beach profiles taken in 1969 and 1964 at 89th Street In Virginia 
Beach. Beach width at mean sea level has increased by 120 feet. 

Similarly, at 61st Street. approximately 2 miles from the Boardwalk, the shoreline had advanced 
about 40 Ceet. 

In contrast to the case at Virginia Beach where beach nourishment has been a continuous 
process, the replenishment program at East Ocean View has been perCormed in "slugs" depending 
upon the requirements Cor dredging the navigational waterway at Little Creek. Nourishment or 
beaches to west of the entrance was performed in 1953 and again 1960. Development along the 
shoreline has continued during those years and, with the continuing retreat or the beach, the 
shorefront properties now have no protective beach (Figure 6). 

30 



CHESAPEAKE 

9 

CITY OF NORFOLK 

LEGEND 

1954 Shore Line 
1964 Shore Line 
1977 Shore Line 

12 Water Deplh in Feet 
c::l Residential-Commercial Development 

Oa10 of Photography 1976 

18 

BAY 

I 
I 

I I 
120\ 
I \ 
I I 
Ir I 
,-, 
I °j_, 
1r1 
\ml 
I 

' 

I I 
1(") 1 

\ -:x,I. 
1ml 
1ml 
I 7<.\
I I 
\ I 
\ C')\ 
,:r., 
I l> \ 
\°§_I 
•m' 
Ir-' 
l I \ 

I ' 
I I 

I 
I 

I 
I 

J 20 
I 

I 

\ 
I 
I 
I 
I ' 

22 

SCALE: I" = 2 .000' 

20 

� 
� 

6 

U.S. NAVAL RESERVATION
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Little Creek Cove 

FIGURE 6 • Map, showing re1reat of shoreline and beach at East Ocean View, 1954-1977, and 
accretion east of Little Creek Jelly during same period. Note the · relative poslelons of lh • 
hor lines In 1977 east and west ol the channel. 



D. CURRENT STATE AND FEDERAL POLICIES AND PROGRAMS:

1. State

Many slates have passed State legislation and invested large sums of money to deal with the 
shore erosion problem. Although it is a serious problem In Virginia, the Commonwealth has taken 
little action lo address shoreline erosion. There are four seclions of the Code of Virginia which deal 
with the erosion problem. The Shore Erosion Control Act (15). presented below is basically a 
sca1emen1 of policy. 

Article 2.2, Section 21·11.16 of the Code of Virginia. states the policy: 
Declaration or policy. The shores of the Commonwealth of Virginia are a most valuable resource 
that should be protected from erosion which reduces the 1ax base, decreases recreational 
oppor1unlties. decreases the amount of open space and agricultural lands, damages or destroys 
roads and produces sediment that damages marine resources. fills navigat.ional channels, 
degrades water quality and, in general. adversely affects the environmental quality; therefore, 
the General Assembly hereby recognizes shore erosion as a problem which directly or indirectly 
affects all of the citizens of this State and declares it the policy of the State to bring to bear the 
State's resources in effectuating effective practical solutions thereto. 

The act also gives the Virginia Soil and Water Conservation Commission responsibility to coordinate 
shore erosion contrc,l programs and authorizes the Commission to hire one shore erosion engineer to 
assist in carrying ou1 these programs. However, the act is simply a statement of policy; ii contains 
neither organizational nor enforcement provisions. Further. no funds have been appropriated since its 
pas.c;age in 1972 to hire the shore erosion engineer. 

One year later another Virginia statute, the Erosion and Sediment Control Law (16). delegated 
responsibility to the Virginia Soll and Water Conservation Commission 10 create an erosion ·'l!nd 
sediment control program. The act calls for the Commission to cooperate with soil and water 
districts and local governments in developing a statewide coordinated erosion and sedimentation 
program. The statute. however. specifically excludes tidal shore erosion control projects approved by 
the Marine Resources Commission from coverage. A review of this legislation and the guidelines 
promulgated by the Soil and Water Conservation Commission indicates that the law is primarily 
intended 10 address the problem of upland erosion and sedimentation rather than the particular 
problem of shorel.ine erosion in coastal areas. Thus. Virginia is still without a comprehensive 
statewide approach to the coastal erosion problem. 

Considerably prior to the passage of the erosion related acts of 1972 and 1973. the Code of 
Virginia authorized the creation of the Virginia Beach Erosion Commission to deal with shoreline 
problems in the \o ,rginia Beach oceanfront area.( l 7) The Commission has addressed the beach 
stability problem by implementation of an extensive beach nourishment program. In 1977 
approximately 304,030 cubic yards of sand were used to stabilize the Virginia Beach shoreline. 
160,000 cubic yards of this sand were pumped from Rudee Inlet. and the remainder was trucked in 
from Fort Story. This massive beach nourishment program was carried out on a budget of S7l5,272. 
Of this money. $50,000 was a direct appropriation from the General Asi.embly. and $126,300 was 
provided by the Army Corps of Engineers.(18) The remainder of the funds came from the "sand 
tax" which is levied by the city on the resort (hotel/motel) shoreline owners. Under this special tax 
scheme, the monetary burden or financing shoreline pro1ecllon is placed on those who benefit most 
from the program. The money collected is not spent solely on shoreline nourishment, however. Other 
programs funded by the Virginia Beach Erosion Commission include offshore surveys and channel 
maintenance. One significant problem looms on the horizon for Virginia Beach: the sand stockpile at 
Fort Story is virtually depleted and an alternative sand source must be found if the nourishment 
program is to continue as In the past. 

Norfolk has received a S90.000 appropriation from the General Assembly. The Community 
Improvement Department of the City of Norfolk is charged with resonsibility for these funds and for 
development or an effective erosion plan. Current plans include a channel bypass feaslblity 
demonstration to be conducted !ll 1hc Little Creek Channel, beach nourishment (Similar to the 
Virginia Beach Program). an analysis of long range sources of sand. and the development of long 
range strategies to deal with the overall shoreline erosion problem In Norfolk. (19) 
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A survey or applicable Federal law pertaining 10 shoreline erosion is 1mponan1 v.ben �!l..'"1!
development or a S1a1e erosion plan. Several Federal agencies have addressed the problem :!.:.d a.--e 
currently involved with rhe shoreline erosion problem on a national scale. These agenoes .xt-'�e: 
The Office or Coastal Zone Management in the National Oceanic and Atmospheric A� 
(NOAA). as adminisrrnrors of rhe Coastal Zone Managemenr Acr or 1972. as amended in 1976 :t)): 
lhe United States Army Corps of Engineers (21) : rhe Narional Flood insurance Adm1nsraoc.:: 
(NFIA): and. 10 a lim11ed ex1en1. the Small Business Adminis1ralion. 

To panicipa1e in the federal Coastal Zone Management Program. states mus1 address such 
coastal issues as rccreorional access to the shoreline. energy development. use or 1idal waters and 
adjacenr l,:mds. and shoreline erosion. To meet the s1a1u1ory requirements in terms of addressing 
shoreline erosion. stares mus1 set forth a plnnning process for: (I) nssessing rhe effects or shoreline 
erosion: nnd (2) ev.iluaung ways 10 control or lessen ils impact. 

A state's shoreline erosion planning process must consider the causes and effects or shoreline 
erosion. its extent and location. the impacts of control and mitigation device!> on adjacent properties. 
srructural nnd non-structural strategies for nddressing erosion problems. and the costs or alternauve 
solulions. In addition. the state program must identify the legal authority and the enforceable 
policies by which the state can implement a program for managing the effects of shoreline erosion 

Stutes may also choose 10 designore areas wirh high rotes of erosion as "areas of parucular 
concern." In such case. erosion-prone areas must be identified, designated. planned for. and 
managed in accord with state legal aulhorifies and policies which address shoreline eros.ion. The 
srate must esrablish priorities for uses or shoreline erosion "areas or particular concern." 

The U. S. Army Corps or Engineers maintains a Beach Erosion Control Program. The purpose or 
the program. as defined in the Flood Control Act of 1962 (PL 87-874). is to prevent damage to 
shorelines. and to encourage recreational opportunities. It allows the Corps "to assist in the 
construction. but not the maintenance. or works for the restoration and protection against erosion by 
waves and currents ....

.. 
Construction is defined to include the artificial supply of sand when periodic beach 

nourishment would be the most suitable and economical remedial measure. 

The federal contribution under this program may not exceed one half or rhe project cost. 
However. in cases (lf restoration and protection of public parks and conservation areas. rhe federal 
contribution may be as high as 70 percent of the total costs (excluding land costs> if these areas: 

(I) Include a zone which excludes permanent human habitation:

<2) Include. but are not limited to. recrearional beaches: 

(3) Sarisfy adequare criteria for conservation nnd development or natural resources:

(4) Extend landward to include 1>rotective dunes. bluffs. or other natural protective features where
appropriate: and

(5) Provide es.scntially full park facilities for public use.

In addition. federal participation may be as high a� 70 percent in projecL� providing humc::ine
protection. 

Federal assistance is also available under the Corp'- program for shores other than public shores 
if a project has benefits such ai: those arising from puhlic u�e or protecrion of nearby public 
property. The federal conrrihurion in these c:ises is :idjusred according to the degree or such 
benefits. The Corps has developed ronsidcrahle experrise in !his particular area of coastal zone 
management. In addition. rhe Corps is authorizt:d under the Water Resources Acr (If 1914 to pro,·lde 
technical advisory services to any duly authorized ngency nf any Stnte. county. city or ubdJ\'lS1on 
thereof. While these services do not include f•rnding of �1ruc1ural o, non-structural controls. Ille 
Corps will provide technical advice and comment on Png1nccring design. If rhe costs of 1ecbn1caJ 
services by a Corps District exceed SJ.000. approval must first come from the Corps D1v1S1on offices.. 
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The Federal I nsurance A d m i nis t ra r i on  ( FI A )  is invo lved,  a l though to n more l i mited extent ,  with 
the e rosion problem . FIA con�t rucr ion cri ter ia  : 1pp l icable in flood prone areas can mit igate erosion 
effecl� . In addit ion. compl iance w i tll the require ments or  the Flood Disaster Protect ion Act of  1 973 
must be considered. Tl1 i s  Act amended Sec t ion  1 302 or  the ational  Flood I nsu rance Act of  1 968 to 
extend f lood insu rance coverage to "damage a nd lo ·s  resu l t ing from the erosion and undermining of 
shorel ines by waves or cu rrents intakes and other bod ies of water exceeding ant ic ipated cyclical 
levels". This language has caused technic ians di f f icul ty in t hat  i t  is  d i f f icul t  to determine what 
const i tutes "ant ic ipated cycl ical levels." Th is d i fficu l ty has in fact hampered development of 
pract ical regulatory and i nsurance pol ic ies. t 23)  

Sect ion 1 9 1 0 .5  of the Nat ional  Flood Insurance Program proposed a set-back requ i rement for 
lands designated as type E zones by t he  Admin i strator of FI A . The FIA ha bee n unable to develop 
useful guidel ines ror determin i ng when erosion damage is  covered . and t herefore this section has not 
achieved any of t he  goa ls  wh ich Congress had intended in the legi lat ion amending the Flood 
Disaster Protect ion Act or  1 973 .  This s tandst i l l in development is confusing and diff icu l t  for both 
tech nic ians and communi t ies seeking the protect ion that  the F IA  was mandated to provide. 

Recent discussion w i th  FIA off icials indicates a desire to repeal  the V zone (coastal h igh hazard 
a rea ) and the E zone (special flood-related hazard area) provision of t he  Flood Disaster Protect ion 
Act of 1 973 ,  as amended . (24) Off icials indicated a desire to p lace the ero ion provision in ano.ther 
program. poss ibly the Coastal  Zone Management Program. I t  is  igni ricant that to date no E zones 
have been designated by the administrator .  

A study was completed i n  June,  1 978 by the Great Lakes Basin Commission Standing Committee 
on Coastal  Zone Management. (25) Because of the difficul t ies in implementat ion the FIA has been 
experiencing, the study recommends repeal of the eros ion coverage ections of  the Flood Disaster 
Protect ion Act . The study also recommends that  a nat ional program be establ ished to provide 
financial assistance for State level  i mplementat ion or ero ion plans developed pursuant to Sec. 305(b) 
(9) of the Coastal Zone Management Act .

The Smal l  Business Administration makes low or no- inte rest loans avai lable fol lowing
storm-related damage. In order to be eligible for thi relier a designat ion as d i saster area must be 
declared. An assessment of damage by the Gove rnor and.  in  some cases, a fol low-up by the 
President is necessary, but the potential avai labi l i ty or  such funds should not be overlooked .  

E . MAN AGEMENT STRATEG IES : POSSI BILITIES A N D  CONSTRAINTS

(The Commission i presen 1 l ng � alternat ive management s trategies for in format ion only. 
!hfil:'. ill !!.Q.! 1Q be construed � 2!!.!.cin.l Com mis.<;ion recommendat ions.} 

A nu mber of cons iderations are required before any part icular management strategy can 
reasonably be selected for a ny reach or coast l i ne  under consideration. The factors in that planni ng 
process are: 

( I ) A statement of the eros ion i nduced p roblem:

( 2 ) A clea r s tatement or  the management goal (S)  for that reach;

( 3 ) A complete tech nical assessment of  t he  options for st ructural and non-structu ral  treatment
and a statement of  the trade-offs with i n  and among opt ions: 

( 4 ) An assessment of lhe costs and benefits or the va r ious tech nica l opt ions in l ight  or c u rrent
and projected or pla nned land use character ist ics; 

(5 ) An assessment of poss ib le  i nst i tut ionnl  mechanisms to i mplement  the mitigat ion program. 
These institut ional  considerations inc lude the distribut ion of costs between pr ivate and publ ic sectors :  
and 

(6) The resolution of legal  issues.

The remainder of th is sect ion d iscusses t hese e lements. 
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l. Statement !!! !.ht Erosion lnduced Problem

The erosion induced problem may differ appreciably ror di Uerenl reaches 
region. The underlying cause or the problem. however. is an erosion rare ,,.,.h cb 
intolerable for one reason or another. In one reach, the ero ion rate may be so high 
of building activity in that hazard zone is deemed necessary. In another reach. 
facilities or the beach itself, the keystone of the touri t auraclion, may be erod ng. 

2. Ma a eme t Goals for !!. R a h

The management goal (s) may be framed in terms or the principal effects or erosion· 

(I) To reduce, ellminale, or pre\•ent lhe victimization of existing or future property owners b
the loss of property, property improvements. and productive use of property due Lo erosion: 

(2) To reduce the loss or taxable lands within localities;

(3) To reduce the influx or erosion products Into the estuarine system and Its flanking tidal
entrances; and 

(4) To maintain a supply or sand Lo beaches within the reach.

Certainly other management goals may be stated; however. !be above goals (individually and in 
combination) must be viewed as the principal choices ror the program within rhe reach. 01 all 
goats will have equat weight ror any given reach. In racr. satisfaction of all or the goals for any 
reach is not likely because some are mutually exclusive. 

3. Technical Assessmenl 2.( Options 

The technical assessment for options within a reach involves five principal elements. 

(I) Determination or 1he limits or the reach. A reach is a segment or shoreline wherein !here 1 
a mutuaJ interaction or the forces or erosion. sediment transport .. and accretion. Appreciable li11oral 
sand supply, for example, would not pass the boundaries or the reach. A reach may al o be defined 
as a shoreline segment wherein mainipulalion or the shoreline within that segment would not 
directly influence adjacent segments: 

(2) Determination or the rates and patterns or erosion and accretion within lhe reach: 

(3) Determination wi1hin the reach of the siles or erosion Induced sand supply and the volumes
or that sand supply for Incremental erosion distances (also delermlnalion of the sand volumes lost 

· from the reach);

('1) Determination or the direction or net littoral drift, and. f possible, estimation of the 
magnitude or gross and nel drill rates; and 

(5) Estimation or erosion causing factors olher than wave induced. such as ground water or
surface runoff. 

The importance of these Clve elements can be illusirated by considering an example. Assume (a) 
a shoreline reach. one-half of which an eroding bluU containing a high percentage of sand and 
(b a strong net littoral drift such that as ero ion or the bluff proceed , the sand upplied by erosion 
acts 10 supply beach materials to 1he downdrift beaches which may also be eroding. Thi case nlcel. 
illustrates the interactive nature of processes within a reach because the erosion of the bluff 
upplles sand 10 the beach fronting the blurts as well as lhe downdrllt beaches in the same reach. 

The sand supply, in rum, retards the erosion rate by at least panially maintaining the beach. 

Elements such as these are cornerstones in the evaluation or various options. For example. 1f lhe 
decision were made to stop erosion of the bluff with the installation of a rlprap revelmenl. th.al 
action would Influence the options remaining :or the remainder or the reacb. For example. L e 
Installation of a groin field in lhe downdrlrt portions of the reach would be a marginally effec 1ve 
actJon because the sand supply required for their proper function would be tarved by preven I g 
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continued erosion or the sandy bluffs. It is this type or interaction among components of the reach 
which must be considered in the formulations of options. 

4. Economic Assessment l!.! Costs and Benefits: An Economic Decision Framework 

The objectives of the economic assessment methodology are to estimate those costs and benefits 
which are necessary for a comparison of alternative erosion control strategies. Alternative strategies 
include both structural and non-structual measures as well as a no-action strategy. The methodology 
provides for an assessment of benefits and costs on the basis of a shoreline reach. 

Control measures may have an impact on benefits and costs in three different shore areas: the 
shore zone. nearshore zone. and fastland zone. 

The shore zone is a buffer between the water body and the faslland. The seaward limit is 
essentially the mean low water line which generally separates the steeper slope of the foreshore 
from the low tide terrace of lesser slope. The landward limit is the fastland which is generally 
discernable by a topographic feature such as a bluff face or upland vegetation. 

The nearshore zone extends waterward from the shore zone to the 12-foot contour. 

The fastland zone extends from the landward limit of the shore zone is termed the fastland. 
Fastland is relatively stable and is the site of most material development and construction. 

Calculations of costs and benefits should include the impact of controls on each of these areas. 
Either private or public entities may incur costs and accrue benefits. Therefore, total costs and 
benefits are calculated with a secondary breakdown between private and public entities. 

A full discussion of the economic assessment methodology or decision framework is given. with a 
case example, in Shoreline Erosion. 

5. Institutional Alternatives 

A variety of public and semi-public tools exist for dealing with shore erosion specifically and 
shoreland use generally. These tools, some of which are described in the following section, can be 
grouped in several broad catergories: direct ownership and control, use regulation, incentive 
measures. and educational/advisory services. In the case of public actions, other standards become 
relevant in assessing appropriateness. These include principles of: I) equity in the distribution of 
public costs and benefits, 2) maximized administrative efficiency and coordination, and 3) maximized 
return on investmen, except where superceded by the public need. 

A number of institutional alternatives are available for applying structural and non-structural 
solutions to shoreline erosion problems. They can be employed by local. state and federal 
governments alone or in combination with private interesl5. An outline of the allernatives follows. 

a. Full or Partial Public Ownership l!.! Land 

Full or partial public ownership of land tand/or structures) offers the most direct means of 
managing erosion-prone shorelines. Outright ownership of erodable property would basically insure 
full control of development. plus proper construction and maintenance of shoreline structures in 
these areas. But this is a limited approach. In the case of property acquisition, major limiting 
factors include purchase costs of the property and selection of a party to be responsible for the 
property. 

Funds for selective acquisition of shoreland areas could be raised either through an earmarked 
appropriation from the State's general fund. or through solicitation of funding from foundations. In 
the case of appropriation, a State funding priority scheme favoring shoreline preservation would 
need to be developed. 

A related approach in developing shoreline areas is that of mandatory and/or voluntary'") 
dedication of public easements or property. Local governments are already empowered to require \ 
land dedication for public use as a condition of subdivision plat approval. Under Delaware's erosion 
control program. for example, the State will fund a shoreline stabilizing project if the property 
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owners agree to allow acce.c;s to lhC once private beach.(26) 

Voluntary dedication or easements or property would also be solicited for acceptance by I.bird 
parties as gifts to be held in public 1rus1. in combtnation with some or the regulatory and uu 
incentive tools discussed later in this section. It should also be noted that Corps or Engineers 
assistance for erosion control is only available for projects which benefit public use of shore 
property. Appropriate holding bodies for such properties could include special purpose federal. State. 
or regional authorities. local or regional special dis1ricLc;, qu:isi-public organizations or public trusts. 
and State agencies. Authoriz:uion for c,ooperation among local governments in such activity is 
provided by the "joint exercise or powers" provision or the Intergovernmental Cooperation Act of 
1972. Federal Title V commissions such as the Coastal Plains Regional Commission provide a model 
for interstate cooperation. 

b. Reaulatjon and � Restriclion

Regulation ·or shoreline uses could take the form or several existing land/water use management 
models. It is important. however. to avoid new regulatory machinery where possible. Regulatory 
approaches hold greater promise In special cases or particularly hazardous shorelines which. for 
example. could be designated as "areas or particular concern" under a srate·s coastal program. 

Zoning is the ba�ic tool provided to local governments for regulation or land uses. Enabling 
legislation currently allows local governments to establish shoreland zones within which minimum 
setbacks may be required, and also to establish special conditions for the development and use or 
environmentally-sensitive lands. The limiting factor in the shoreland zoning approach is the degree of 
dependence on state agencies created for information about local erosion rates and the likely inland 
extent or Lhe problem. The federal Flood Insurance Administration has recently suggested several 
variations or the shoreland hazard zones. These boundaries would be determined by multiplying 
average useful lives of shoreline structures by 1he predicted local shoreline erosion rate. Within the 
zone. (a) future uses would be limited 10 open space. or else (b) specified ··no-construction" setbacks 
would be created. inside or which new structures would either be prohibiled or allowed only If 
capable or being relocated. The City of Virginia Beach has adopted specific building regulations 
applicable to areas subject to coastal storm Ooodlng and wave action. 

Subdivision and/or site plan review ordinances represen1 companion 1ools 10 local zoning 
ordinances more directly focused on construc1ion standards. Subdivision regulations (now required of 
all Virginia localities) apply to land dhision and transfer. and allow localities 10: I) review plats for 
consistency with established standards for erosion. drainage. nnd nood con1rol: 2) require dedication 
of rights-of-way or land for public use as a condilion of plat approval: and 3) reserve lands for 
future public acquisition on the basis of approved plan,; for public facilities. Recent aulhorization by 
the General Assembly lo extend power of contract zoning (conditional rezoning) to all local 
governments is an important supporting measure. II allows these governments to negotiate with 
developers and produce binding agreements on specific uses lo be permiued in panicular districts. 
Assistance in assessing possible impacts of (or h,izards to) various uses would need to be provided 
by the State or Other sources, however. 

Public acquislion or development rights allows the imposition or various forms or use restriction. 
One of the more frequent applications or the principle ha,; been In the case or historic or scenic 
easements. where property owners ngree lo transfer certain den•lopment righLc; to the public while 
retaining ownership of the property. 

Virginia·s wetlands legislation provides another regulatory mcdel generally relevant to the erosion 
problem. Under lhe legislation. all local governments In Tidewater Virginia arc authorized 10 adopt 
wetlands zoning regulations for specified wetlands areas ,ind 10 establish local wetlands boards with 
permit issuance authority over uses (less certain exempted use1-) within these areas. Permit decisions 
of local wetlands boards are subject to review and override by the Virginia Marine Resources 
Commission (VMRC). and. in areas where local werlands ordinances are not adopted. the VMRC 
retains direct control or wetlands u�cs. V:1rianccs ror tlemonstratt'd hardships are permitted, as In 
the case or conventional zoning. 

The regulatory jurisdiction of the VMRC ;i!�o extends lo activ111es upon subaqueous land. and 
provides still another regulatory framework. Und�r the State Code. !he ,·MRC administers a 
permitting/le.a.sing program ror all uses or state-owned subaqueous land no1 specifically exempted, 
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with prov1s1on ror limited environmental impact assessment or propo ed actions in coordination with 
the Virginia Institute or Marine Science and other advisory agencies. 

c. I ce ves 

Incentive measures for managing erosion-prone shorelines could include various combinations of 
grants, cost-sharing, and prererentlal tax. loan. and insurance policies closely lied to the regulatory 
and advisory approaches described elsewhere in this section. Maryland's Shore Erosion Control 
construction fund. which orrers long-term. interest-Cree loans ror construction or control structures, ls 
one example of the direct incentive approach. Howe\•er. such programs might foster the individual 
piecemeal approach. 

Incentives hould be d lgned to encourage nonconfllcting uses of the shoreline, as well as the 
replenishment (where feasible and necessary) of eroding shorelines. and the proper installation and 
maintenance of control structures. � major problem area is the present system of property 
taxation, which in effect tends to encourage transfer and development of shorefront property rather 
than retention in low-intensity use or improvement in the form of nood-prooflng or erosion de!ense. 
Local assessment of low-intensity shorefront land as commercial property, for example, now has the 
effect of forcing conversion to that use. because the carrying costs of holding the land in any lower 
use become prohibitive. Property tax exemptions and/or income tax credits for improvements to 
property in hazard areas could be ortered, although these measures alone would probably not be 
sufricient to orrset the true "costs" of improvements to property owners (or even retention in 
nonproductive use) because such improvements would seldom enhance Ille property's market value. 
This problem might be attacked more directly through broadening or the present land use 
assessment law or changing the assessment criteria to take Into con lderaUon raw land and use of 
structures as well as productivity of land. 

X. 

Any attempt to understand present law concerning accretion and erosion would be futile without 
rirst examining the common taw which is the historical foundation of current law and policies. The 
following common law definitions are useful as a starting point: 

Erosion • The gradual eating away of the soil by the operation or currents or tides.(27) 

Alluvion • That ir,crease of the earth, on a shore or bank of a stream or the sea, by the force 
of water. as by a cur rent or waves. which is so gradual that no one can judge how much ls added 
at each moment in tlme.(28) 

Accretion . The act of growing to a thing: usually applied to the gradual and imperceptible 
accumulation of land by natural causes, as out of the sea or a river.(29) 

Avutsion - The removal or considerable quantities of soil from the land of one man, and Its 
deposit or annxation to the land or another, suddenly. and by the perceptible action of water.(30) 

Reliclion . The gradual and imperceptible r cession of water.(31) 

One authority states the general rule of accretion as follows: 

Under both the common law and civil law. when a river occupies land by erosion, the 
landowner loses title. He gains If the river recedes. The law or accretion was adopted with the 
common law or Engiand ... pa.s.�ed by Congress.(32) This states the general rule quite well. A 
riparian owner generally loses title when his land is eroded and gains when alluvion ls deposited 
by accrellon.(33) An important disllnctlon came to be made between avulsion and accretion or 
erosion. The English courts set th stage for a distinction between gradual changes and 
significant or avulsive changes. The U.S. Supreme Court addressed this issue and they set forth 
the following judicial te t for disrlngul�hing radual from avulsive Chang in r.he shoreline. 

The test as to what is gradu t and Imperceptible. in the sense of the rule ls, that though 
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witnesses may see from t ime 10 t ime t hat  progress h � been made, Chey co Id n peruh·e
while the process wa going on . (31 ) 

The distinction between avuls ive act ion and gradual or i mperc ptible accrec ion or e 
c r i l lcal  i mport ance. If accret ion or erosion occu rs ,  C i t le change ; l i l le does not chang 
occurs. (35) Al though the doc t r ine of avulsion has been l o rgc l .v , ,v�r iookcd In l rgmin. 
been neglecced in ocher states. As appl ied in a recent  'ew York case. che court h Id ha lhe 
doc t rine permi t ted the "owner of land abutt ing a navigable bay . . . lO reclaim land lo t rh rough dden 
submergence, but not that part or  the land lost t h rough eros lon ." ( 36) Tl1e key princl  le on wh.lch a 
landowner could rely ls that when 1he change is udden or avu l ive , t l l le doe not change. The 
Commonweallh would not own subaqueous la nds c reated by avu l  ive ac1 ion and would not ha\' 
J urisd ict ion under �� 62 . 1 -2 a nd 62. 1 -J of the Code of Virgi n ia over l llcse newly created bouom 
lands. When, however. the lo of property is due to ero ion. the gradual eat i ng away of the 
shorel ine ,  the state gains title and the landowner lo e t i l le. 

The Supreme Court of Virgi nia ha. held t hat : 

The i ncrease of land adjacent to the sea hore, der iv d from al luvia l  deposits , happening so 
gradual ly thac  lhe increase could not be observed wh i le  accu a l ly go i ng on . al though a visible 
Increase took place from year to year, be longs 10 t he  owner or  the land bounded u pon the ea. 
The r i par ian owner ga i ns accret ion.  wh ether by rcl lc t ion ; t h e  gradua l  a nd i mperc pt i b le 
recession or t he water, or by al luvion: the gradual and i mpercept ib le nccret ion from the 
water. (37) 

The court reasoned that access to waler was on 
any other rule would deny the ripar ia n own r ace 
The cou rt  went on to hold : 

of t h  valu · or ripr1 r i :m land and adopt ion of  
and dest roy the r i parian natu re or the land.  

Sect ion 3574 or the Code o r  1 8 1 9, (Sec1ion 62. 1 -2 of the cu rrent ode) . in term extend the
rights or r i par ian owners or  la nds on bays, rivers. ere ks and hor  · of  lhe sea to low water 
mark, however, as this l ine may change eit her for the advanrn or d isadvantage or  t he  r iparian 
owner, low water mark rema ins his tru boundary under t h  irgin la tatute. The t i t le or the 
Commonweal th to pu bl ic waters l i kewise sh i fts with the sh i ft i ng ands. ( 38 :  39 ) 

V i rg inia has adopted the general  rules or ero ion and occret ion a inheri ted from lhe common 
law of England. Virgi n ia cou rti.· h ave yet  10 come to grips w i t h  t h e  do 1 r i n e  or  avul�ion. but the 
majority rule seems l i ke ly to prevai l .  

One addit ional doc t r i ne  merits d i scussion in relation to (b lore advancing to speci rlc law 
regardjng] Virginia's erosion problem. Th i i the doc tr ine  or  reem rgence.  A n  explanal lon fol low : 

Where a landowner loses ac reag to a navignble river by eros ion . t i t le to th !  acreage is 
transferred by law from him 10 the state or owner of t h e  bed. I f  t h  r i ver were to move I n  the 
other direct ion and replace the same acreage with accreted land , the landowner wou ld obtain 
L i t le  by the doctrine of acc retion. If the r iver were moved by an avulsive shift rnlher t han by 
slow a nd impercepl ib le accret iv movements. some j urisdict ions recognize t he "doctr i ne or  
reemergence." and hold that tWe to such land revests in i ts former owner. (40) 

This ru le is therefore the except ion to the normal  ru le regarding avul ion. Normal ly, t i t l e  doe 
not change as the result of  an avulslve action. but  when an avul ive act ion recreates a former 
es ta te ,  t it le revests In the original  owner .  Alt hough no instance or the appl lcat ion or th is doct r ine bas 
been round in Virgi n ia law, its ex istence should nev rl hele be noted. 

B. PRIVATE LI ABILITY

The most important point 10 remember i that the law regard i ng l iabi l i ty for downd rift impac 
is  at  the evolut ionary or developmental tage. For t h is reason there have been r w case l i tigated on 
th i s  poinl. Obviously, in Hua t ions where there is  no staiutory law and very few case , l t  l d lfficul l  
to make a judgment. 

The right  or an owner to protect h is  property from damage by th sea ls wid ty recognized.  
Th is r ight  is mo I commonly expressed a the Common Enemy Doct rine. An expre on or b" 
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doct rine fo l lows: 

Every proprietor or  land exposed to the i n roads of  the sea may erect on his land groins, or 
other reasonable defenses, for the protection of his land against the inroads of the sea, although,
by ctoing so ,  he may cause the sea to f low wi th greater v iolence against the land or h is
neighbor. and render i t  necessary for the lat ter to protect h imsel f, by the erection or s imi lar sea
defenses. " Each landowner has a right to protect h i msel f ,  but not be protected by others, against
the common enemy." But a man has no right to do more than is necessary for his defense and
to make improveme nts at the expense of  his neighbor. (4 1 )

In J ubilee Y..iKI!! Q\!.b Y.. Gulf  Ref in i ng Company (42) . t h e  rule c i ted above was fo l lowed. I n  this 
case the court held ,  " The erect i on  of fences. wal ls. or o ther s tructures, or the making of 
excavat ions on his own land,  is  ordinarily wi th i n  the absolute right  of the owner, without reference 
to the inc identa l  i njury wh ich  the reby be caused to his neighbor." 

One case, Katen Ka mp y., Un ion Realty Company (43) ,  has been discovered in which a ripar ian 
owner has been held l iable for downdri f t  i m pacts created by the erect ion of an effect ive groin . In 
Katen Kamp. t he  landowner was not attempt i ng to protect h is shorel lne,  wh ich was rocky, and not 
i n  need of protection. The groin erected by t he  landowner was not  to protect property as expressly 
sanct ioned in the common enemy doctr ine .  but  to improve the land .  The owner was qui te successful 
i n  that  he turned his rocky poi n t  i n to a sandy beach ,  but activities of this sort are improvement 
schemes and not protect ive measures. �.s!.lfill Kamo can be distingu ished from the normal protection 
si tuation because the owner was at tempting to cha nge and improve his land.  not merely to protect  
i t .  

In  a Virgin ia Case .  Durwel l y., Hobson (H) .  an injuction again�! construct ion of  a dike was 
upheld to prevent damage to la nds beh ind  a previously constructed dike on the · opposite side of the 
creek .  The app l i cabi l i ty of the case to erosion l iabi l i ty is not as clear as Katen KfilnQ since this case 
i nvolves floo d i ng damage rat her t han downstream erosion damage.  I t  a lso appears to have been 
decided more on pr inciples of easement and rights runn ing wi th the land . Under the common 
enemy doctrine. the bu i ld ing of a d ike ,  abseni  un reasonableness of const ruct ion or a scheme to 
i mprove and nol protect  property, shou ld have been permissible in Burwel l .  This case may be 
interpreted to establ ish in V i rg in ia  a r u le as to l iab i l ity between pr ivate parties based on priority in 
t ime that contravenes the general ly accepted common enemy doctr ine .  

I n  summa ry, the quest i on  or  indiv idual  l iabi l i ty for  downstream impacts appears unsett led at  th i s  
t i me.  

C. STATE AND LOCA L LIABI LITY IN EROSION CONTRO L

Several cases have been d iscovered i n  wh ich  a c i ty. state. or the federa l  governmenl has been 
held free of l iabi l i ty for actions causing erosion .  In Patv Y. Town Qf Pal m  Beach (45) , t h e  Florida 
Su preme Court held that the town was not l iable for downd rift i mpacts of a town erected groin . I n  
Pitman y., .!,LS, (46 ) .  the Federal Court of Claims held t hat  the pla int iff's da mage claim from erosion 
resul t i ng from a Federal project was non-compensable. The U.S .  Supreme Cou rt held in Bed ford y., 
!.LS.. ( 47 ) ,  that: 

Damages to land by flooding as the resu l t or revetments erected by the Un i ted States along the 
banks of the Mississippi  River to preven t  erosion of the banks from natu ral  causes are consequent ial  
and do not consti tute a taking or the lands flooded wi lhin the mean ing  of the Fifth Amendment to 
the Federal Const i tu t ion .  

N o  Vi rgi n ia cases dea l i ng with t h e  issue of  State o r  local l iab i l i ty for downstream erosion 
impacts have been found .  Such l iabi l i ty for downst ream impacts may occu r in ihe protect ion of 
public beaches from erosion .  or ,  as a resul t  of  State act ions to control  erosion on private lands. 

The Com monwea l th of Vi rg in ia l i ke many other states enjoys the protection offered by the 
doctrine of sovereign i m mu nity. As a general  rule the Commonwealth ca nnot be sued without its 
permission. (48)  The State's immunily from su i t a lso extends to its agents and employees acting i n 
lhe i r off ic ia l capac i ty . ( 4 9) Th i s  i m muni ty was extended to the El izabeth River Tunnel  District i n  
Tunnel District y., Beecher . ( 50)  I f, however, State agents exceed the i r  author i ty and go beyond the 
sphere of the i r employment. or i f  they step aside from i t .  t h ey do not enjry such immunity when 
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they are sued by a party who has suffered injury by their negl gence. An agent or employee o 
State can incur no liability for negligence or any other tort so long as the act Wilhl.n the scope oJ 
his employment and not performed in such a grossly negligent fashion as to take him outside of the 
protection his employment otters. Only if the agent were grossly negligent or actln outside lbe 
scope or his employment could a successful action be maintained. In such a situation the ult would 
be against the agent as an individual and the State would iocur no liablllty.(51) 

James A. Eichner, In A � ru I2I1 Immunities l!:! Virginia. (52) states: 

Thus, the doctrine or a state's absolute immunity rrom suit in tort has become case hardened. 
Absolute immunity in negligence has been similarly extended to state-created authorities. despite the 
fact that such authorities have been hold absolutely liable, without negligence, for property damage 
on state constitutional grounds. 

Section 15.1·31 of the Code of Virginia is or interest in terms or local liability for actions taken 
to control erosion. According to this section: 

(a) Any county, city or town may construct a dam, levee, seawall or other structure or
device ... the purpose or which is to prevent the flooding or inundalion of uch county, city, or town. 
or part thereof. 

(b) The General Assembly withdraws the right to bring ... any action at law or suit in equity
against any county, city. or town because of, or arising out or the design. maintenance, performance. 
operation or existence or such works ... but this provision shall not be construed to authorize the 
taking or private property without Just compensation ... (53) 

Although erosion is not specirically cited as a rationale ror Ibis section. erosion can cause 
flooding and inundation and action taken lo control erosion may arguably rail within the purview of 
tbl provision. Any ambiguities regarding this section may be resolved by the simple addition or the 
word "'erosion" to lhe enumerated hazards of flooding and inundation. Freedom from tort liabillty 
related to erosion control could be made available to the political subdivisions or the state by simple 
amendment. Any changes to or inlerpretatlons or this section must be consonant with Article I, 
section II or the Virginia Constitution prohibiting taking or damaging of private property ror publlc 
use without just compensation. 

Article I, Section 11 of the onstltutlon or Virginia states: 

That no person shall be deprived of hi lire, liberty, or property without due process of law; that 
the General Assembly shall not pass any law impairing the obligation or contracts. nor any Jaw 
whereby private property shall be taken or damased for public uses. without just compensation, the 
term "'public uses to be defined by the Assembly." 

This provision has been held to be selr--execullng.(54) The Virginia Supreme Court has also held 
that regardless of tort liability. setr--executing provisions or the Virginia Constitution require 
compensation when private property is taken or damaged for public use.(55) 
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Appendix A 

SENATE JOINT RESOLUTION NO. 22 

WHEREAS, the beaches, islands and inlets or the Commonwealth lying along or near the Atlantic 
Ocean and Chesapeake Bay are major assets to the economy of the entire State: and 

WHEREAS, the aesthetic beauty of Virginia's beaches, islands and inlets is unparalleled 
anywhere; and 

WHEREAS these areas are a source of great enjoyment and recreational activity for all 
Virginians: and 

WHEREAS, due to a variety of social and environmental factors, these areas are subject to a 
constant state of erosion and destruction: and 

WHEREAS the beaches, islands and inlets of this Commonwealth constitute a great natural 
resource which is in extreme danger and needs preservation and protection: now, therefore, be it 

RESOLVED by the Senate or Virginia, the House or Delegates concurring, That there is hereby 
established the Coastal Erosion Abatement Commission. The Commission sh/111 be composed of elght 
legislative members. three of whom shall be appointed by the Committee on Privileges and Elections 
of the Senate from the membership of the Senate and five of whom shall be appointed by the 
Speaker of the House of Delegates from the membership thereof. Such additional citizen members 
may be added to the membership of the Commission as the Commission shall find necessary, 
provided that the total membership of the Commission shall not exceed thlrteen members. 

The Commission shall conduct a study on the effects of erosion on the beaches, islands and 
inlets of the Commonwealth and shall make such recommendations as are deemed necessary to 
prevent the further destruction or these valued natural resources. The Commission shall coordinate 
Its efforts with the Virginia Institute of Marine Science and with all interested persons and agencies, 
including the federal government and neighboring states. All officers and agencies of the 
Commonwealth and its subdivisions shall assist the Commission in its work upon request. 

All legislative and citizen members. other than salaried State employees, shall receive such 
compensation as is provided for in § 14.1-18 of the Code of Virginia, and all members shall be 
reimbursed for lheir actual and necessary expenses incurred in the course of their official duties, 
for which there is her�by allocated from the general appropriation to the General Assembly the sum 
or fifteen thousand dollars. 

The Commission shall complete its study and report its findings and recommendations to the 
Governor and the General Assembly no later than December one, nineteen hundred seventy-nine. 
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Appendix B 

Senale Joint Resolulion No. 

Continuing the commission 10 sludy erosion aba1ement. 

Whereas. enale Joint Resolution o. 22 of !he 197 Session or the Genernl Assembly crea ed a 
commission to s1udy the errects or erosion on the Commonweallh and make such recommendauo 
ru are deemed necessary to prevent !he further destruction of valuable resources: and 

Whereas. the report of the Erosion Aba1ement Commission recommend • based on thorough 
·tudy, lhe enactment of legiSlativ programs ror public beach conservation and de etopmen1: and

Whereas. the report finds that mo t or th shores or the Commonwealih nr in privat ownership 
and are eroding; and 

Whereas, the reporl finds lhal erosion or private land is a serious problem or po1en1ial concern 
and detriment to all citizens or the Commonweal1h: and 

Whereas. lhe reporl finds that queslions related to private and public right in regard 10 po Ible 
st..re action to combat erosion are complex and deserving or further study: and 

Whereas, the report or the aforementioned Commission finds rhat erosion programs or other 
states designed to combat erosion of private land have created hitherto unrorseen problems: and 

Whereas, erosion or private lands is or serious concern to the Commonweallh causing a loss or 
r:islland. decreasing the tax base. decreasing water quallly and filling navigable channels: 

Now. therefore, be it 

Resolved by the Senate of Virginia, the House or Delegates concurring. That the Ero Ion 
Abatement .Commission created by Senate Joint Resolution o. 22 of 1he 1978 Session or 1he General 
AS5emb1y be. and the same Is hereby, conrlnued so that the members of the Commission may 
complete the CommiS51on's study or erosion by rocu ing on the errects of. and proper governmental 
responses to, the erosion of tidal shoreline. The Commission shall report its recommendations and 
findings after adequate investigation into the ma11er. The agencies direc1ed lo cooperate with the 
Commission shall continue to do o. 
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APP ENDIX C 

Legisl a t i o n  Recomme nded 

� l 5 .  l · 3 1 . Cons 1ruc 1 ion of  dams,  levees. seawa l ls, e tc . :  cer ta in proceedings prohibited.-(a) Any 
coun ty .  c i ty  or rown may cunst ruct a dam, levee, seawall or other struc ture or device, or perform 
d redg i ng ope ra t ions herei nafter referred to as "works," the purpose of which is to .prevent the 
erosion. f lood i ng  or i nundntion of such cou n ty .  c i ty or town, or part thereof. The design .  
construcr ion .  performance, maintenance and operation of any  of such works is hereby declared to be 
a proper govern m e n rn l  !u nct ion for a pu b! lc purpose. 

(b) The Genera l  Assem bly hereby withdraws the right  of any person .  firm, corporat ion,
associa t ion  or po l i t ical subd i v is ion to bring. and prohibits the bringing o f, any act ion al  law c ,r  sui t  
i n  equi ly agai nst a ny cou nty.  c i ty or town because of, or aris i ng out  of, the des ign, mai ntenance.  
performa nce.  operal lon or exi� lcnce of such works but  not h i ng herein shal l  prevent a ny such ::iction 
or uit based upon a w r 1 1 1en con1 ract .  but  this provision shal l  no t . be const rued to au thorize the 
tak ing  of  priva1e property without  j ust compensat ion therefor and provided fur ther that the flooding 
or inunda t ion  of  any lands or any other person by t he  const ruction of  a dam or levee to impound or 
cont ro l  fresh water shal l  be a taking of such land with i n  the meaning of the foregoing provision . 

§ 2 l - l  l . l  8 . Responsibi l i ty or Soil and Wate r  Conservat ion Commission.--l n  add i tion to the other
d ut ies and respons i b i l i t ies confe rred by this chapter. the V i rgin i a  Soi l  and Water Conservation 
Com mission shall have the duty and responsibi l i ty to make the necessary coordinat ion of  shore 
erosion cont ro l  progra ms of al l  State agencies and inst i tut ions . 01 hcr than those affecting public 
beaches. and to secure the cooperat ion and assistance of the Uni ted S tate!. and any of its agencies 
to protect waterfront property from destruct ive erosion;  to evnluate the effect iveness and 
pract icnbi l i ty  of  cu rrenl  programs:  and to explore all facets of the problems and al ternat ive solut ions 
to determ ine i f  other practical and economical  methods and pract ices may be devised to control 
shore eros ion .  Such coordinat ion shal l  not restrict t h e  statutory author i ty of  the individual agencies 
havi ng responsib i l i t ies relat i ng  to shore erosion cont rol. 

* 2 1 - 1  l . 1 9 . Shore erosion sta f f.-The Virgi nia Soll and Water Conservation Commission ls
aut hnnzcd to employ one S!lere er-es-ioo engiileef persom:el to assist · in ca rrying out the coordinat ion 
respons ibi l i ly  or  shore erosion control programs as herein assigned t-0 � Gernmissie&. +11-is shore 
er-esloo eng� may a+se pfO'fi<k! 1-eehru€al assisl-af\€e t-0 s&H arul wate.. eoosep;atiffll ai� h&Ytflg 
sltore eF&..ion j}f-ehlems . a11J If/ ,,_..1abllsh o <:!,oreli11c Erosion ,ldvisvry Ser vice Of/1�·e . 

§ :! 1 · / / .20. Cooperation and coordi11atio11 with the Vir,:inio lm;ti/11/e of Marine Science.-The Soil
and U/a/er Co11serl '(1fion Commission shall rely on the l lirginia /11stil11lf! of l\!Jarinc Science of tha 
Colle,:c of IVi/fir:m and /1/ury for research. training and li!chnicol advice on erosion related 
problems. 

* 28. 1 - 1 95 .  Virgi n ia I nst i tu te  of Mar ine Science cont inued; duties.-The Virgi n ia ,nstitute of Marine
Science, hereafter referred to as I nsti tu te ,  ls cont inued within the Col lege of  Wi l liam and Mary as 
provided in chapter 5 <* 23-39 er seq . }  or  Title 23 or  th is  Code . · All references in th is Code to the 
V i rgin ia  inst i t u te of  Marine Science hereafter shal l  be deemed references to the Virg i nia Institute or  
Marine Sc ience with i n  the Col l ege of Wi l l iam and Mary. 

I t  sh,111 be the duty or  the Inst i tute :  

(a) To conduct  stud ies and i nvestigat ions of  a l l  phases of the seafood and commercial fish i ng
and spo rt f ishing indus,r ies :  

( b ) To cons ider  n 1enns hy which f i�her ies resou rces may be conserved,  developed and
rep len i shed and to advise the Ma rine Resources Commiss ion and other agencies and private groups 
on these mat ters: 

( c ) To conctucl  s tudies and invest igat ions or problems pertain ing to the other segments or the
mari r ime  economy: 

( d ) To cund uct  stud ies and investigations or mari ne pol l u t ion in cooperat ion with the State Water
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Control Board and the Department of Health and make the resull.lng data and possi .e correcti e 
recommendations available to the appropriate agencies: 

(e) To conduct hydrographic and biological studies or the Chesapeake Bay and e 
thereof and all the tidal waters of the Commonwealth and the contiguous waters of e 
Ocean: 

(!) To engage In research in the marine sciences: 

(g) To engage in research and provide training. technical oss,'stance and advic, to 
Commis#on on Conservation and Dci·elopmcnt of Public Beaches on erwion along tidal slrordir. 
the So/1 and Water Con.w!rvation Ca11m1ission on molters relating to tidal sltorelint• erosion, ar.d to 
other agencies upon request: 

fgt (h) To make such special studies and investigations concerning the foregoing as h ma. be 
requested to do by the Governor. 

The above studies shall include consideration of the seafood and other marine resources 
Including the waters, bottoms, shore lines, tidal wetlands, beaches and all phenomena and problems 
related to marine waters and the means by which these marine resources might be conserved, 
developed and replenished. 

Chapter 21 

PUBLIC BEACII CONSERVATION AND DEVELOPMENT ACT 

§ /0·215. Findings of the Genaro/ Asscmbly.-The General Assembly of Virginia finds th 
followin,:: 

( I) The Constitution of Virginia .w,ts forth that it shall be the policy of the Commonwealth u, 
protect its atmosphere. lands and waters from pollution. impairment or destruction. for the benefit. 
011/0.�ment, and general ll'el/ore of tlu: people of the Commonwealth. 

(2) The shores of tlte Commonwealth of Virginia colfstitute o resource of inestbnoble value to oil 
persons of the Stoic. 

(3) Public be<1ches provide important recreational and esthctic opportunities to the general 
public as well as contributing significant(y to the eco11omic welfare of the Commonwealth and its 
localities. 

(4) Public beaches arc a rare and valuable resource and should be conserved and developed. 

(5) Public beaches arc eroding thereby diminishing important recreational. esthetic and economic 
benefits associated with such areas. 

(6) Public awareness of the values of shore areas. the ca1{ses and effects of erosion and 
techniques to control erosion is low. 

(7) The level of research and development activities in the area of new erosion control method 
a11d new sources of sand for public beach conserl'alion and dm·elo11mcnt Is inadequate to 
satisfactorily address the magnitude of the problem. 

§ /0·216. Declaration of policy.-ln consitleralion of the findings in' § 10-215. the General 
Assemb�I' hereby declares that it is /hf' polic.1· of the Cammonu·ealth: 

( I) to conserve and develop public beaches for the benefit. use and e11ioyment of the citi:ens of 
tlw Commo,,wea/th: 

(2) to promote understo11di11g of the value of public beaches and the cause and C/ft!Cts of 
erosion; 
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(3) to malu! available! tC!chnical advice on combating erosion of public beaches: 

(4) to encourage rC!search and development of new erosion control techniques and new sources 
of sund for public beach enhancement: 

(5) to provide training and advice to lhC! Soil and 1¥ater Conservation Commission in its 
program of private erosion control: 

(6) to provide a program by ..-hich localities call apply for f1mdillg of conservation alld 
devC!lopmC!lll of public beachC!s; and 

(7) To address erosion on a reach basis where possible. 

§ /0-2/7. DC!/initions.-{J) .. Agency of this State" includes the government of this State and any 
subdivision. ogency. or instrumentality. corporate or othenvise. of the government of this State. 

(2) "Commission" means the Public Beach Conservation and Development Commission created 
by § 10-218. 

(3) "Director" means the Director of the Department of Conservation and Economic 
Development. 

(·I) .. Erosion" means the process of destruction by the' action of wind. water. or ice of the land 
bordering the tidal waters of the Commonwealth of Virginia. 

(5) .. Government" or "governmental" includes the government of th,:� State. the government of 
the United States. and any subdivision. agency. or instrumentality. corporate or otherwise. of either 
of them. 

(6) "Locality" means a city. county or town. 

(7) "Program" means the provisions of the Public llam:h Conservation and Development Act. 

(8) "Public beach .. means a sandy beach located on a tidal shoreline suitable for bathing in a 
city. county or town and open to indefinite public use. 

(9) "Reach .. means a shoreline segment wherein there is mutual interaction of the forces of 
erosion. sediment tran."port and accretion. 

(JO) .. State .. or "Commoni.1-'eafth" means the Commornvcailh of Virginia. 

( J J) "United States" or "agencies of the United States" includes the United States of America, 
the United States Department of Agriculture. and any other agency or instrumentality, corporate or 
otherwise. of the United States of America. 

§ J0-218. Commission created. duties. meetings. etc.: compensation: a/location of funds.-Thare is 
hereby created a Commission on Conservation and Development of Public Beaches. The Commission 
shail: review the financial needs of localities for implementation of the Public Beach Conservation 
and Development Act: determine succas�jul applicants and the equitable allocation of funds among 
participating localities: and oversee focal implementation of approved projects. The Director of the 
Department of Conser vation and Economic Development s/Jafl allocate funds to localities in 
accordance with Commission determinations and maintain such financial records of activities as are 
necessary. 

(8) The Commission shafl l;e composed of nine members as foffows: one member ax officio shaff 
be selected by the Directors of the Soil and Waler Conservation Commission, the Virginia Marine 
Resources Commission. the Department of Conservation and Economic Davdopmant, and the 
Commission of Outdoor Recreation: nnd five members shaff be appointed by the Governor subject 
to confirmation by the General llssemb�v. Jnitiaily the five members-at-large sltail be appointed for 
the following terms: tll'n for a term of four years: two for a term of three years: and one for a 
term of two years. Thereafter. successors to members-at-large whose terms expire shaff be 
appointed for terms of four years. Mambars·at·large are ineligible for reappointment after two terms 
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1111til four years have elapsed sine• /heir fast appoi11tm nt. Alf lenns shall beg,n July 
appointments lo fill vo1 Jancies occurring shall be: for tire unexpired t rm. A dtDtnnD 
selected from among flu, members"1l•large. 

(CJ The Commission shall meet once prior to the bcg1iming of each fisca-1 )"eaT to rzcrn

applications for grants from loco/iii •s and to d /ermine the allocation of such gronu.. as o{u-n 
lhroughout llw :,,ear as necessary. 

(DJ Commission members shall be compensated at /he rate and manner provided b ·

for members of the General Assembly. 
14.J.J 

(£) The Department of Conservation and Economic Development may pro,·ide staff assutorrtt 
from time to time if required. 

§ JO-.!/!). Relationship of comrm'.�sion and director: re,:ulations.-The Cammi fan sha/1 be 
responsible for the odministratio11 011d allocation of the grant fund established in § J0-:!2'0. Th 
Commission shall submit the names of recipient localities for allocation to the Director of the 
Departmont of Conservatt'on and Economic De1 Jelopment for implementation and the Director shall 
disburse funds lo designated localities. The Commission ma.v promulgate regulations go,"ermng 
application procedures, allocation guidelines or implementatio,r standards. 

§ 10-220. F.stobli.�hment of frmd: unexpended money.-A fund shall be established to provide 
grants to local go1 Jernme11ts covering up to one half of the costs of erosion abatement measur, s 
designed to conserve and develop public beaches. No grants to any locality shall exceed thirty per 
cenlum of the money appropriated to such fund for that year. Money appropriated from such fund 
.�hall be matched by local funds. Federal fund.� shall not be used by localities to match mane)• 
gii'en from such fund. Localities may. however. combine state and local funds to match federal 
funds for, purposes of securing federal grants. 

In the e,·ent the money in such fund is insufficie11t to satisfy all applications for grants from 
�·uch fund. lite Commis.fion shall maintain tile applications in chronological order and grants shall 
be made accordingly when the mo,,ey in such fund is sufficient lo satisfy such applications for 
grants. 

Money 11 1/iich remains tmexpended from such fund at tho end of the biennium for which it was 
appropriated shall be retained and s/Jof/ become• a Special l:."mergency Assistance Fund to be used 
al the d,��cretio11 of the Governor for lite conser vation and de,, •lopmenl of public beaches . 

. \ /0·221. Guidelines for allocation of grant f1mds.-The Commissiofl shall weigh the fol/ow,ng 
when selecting localities for program participation and i11 determining grant a/locations: 

( IJ prese11t and future beach ow11ership: 

(2) <1rosio11 caused by public nowi;alt'onal u·orl,s: 

( J) intensity of use: 

(./,J a,·allab,lity of public beache. in the ,•1c111il_1•: 

(5) e111'tlc11cc of a locality's ability and willingness to develop a long term capacity to combat 
,,irosion: 

(6) rule of erosion: and 

(7) such other matters as the Commission shall deem su/ficicnt fo_r consideration. 

§ /0·22:!. Local erosio11 advisor y commissions.-ln order to qualify for the program. localiltc 
must 01:ree to establish local Erosion Advisory Commissions which shall determine local ero ion 
problems and suggest rrosion control strateg,cs for the future. and assess program implcmcntotio 
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Separate Statement of Senator Frederick C. Boucher 

I fully concur in the Commission recommendation that there be established a Shoreline Erosion 
Advisory Service to advise private properly owners of appropriate erosion comrol techniques, that 
further research be conducted concerning the possible use of vegetation to stabilize eroding 
shorelines and that shoreline erosion control should be addressed in terms or shoreline segments 
wherein there is mutual interaction or the forces of erosion, sediment trnnsport and accretion. 

I believe that the Commonwealth has a vital interest in the protection or its public beaches, and 
therefore concur in the recommendations or the Commission for sand supply research and for the 

provision or State aid to localities on a matching basis for beach nourishment programs. Sinr.e I am 
of the opinion that the only practical long term approach to shoreline erosion abatement lies in the 
implementation of appropriate setback requirements and other developmental restrictions contained 
in the report or the Virginia Coastal Study Commission (Senate Document No. JO, 1978 House and 
Senate Documents, Vol. I). I think it is important to state that the recommendations of this 
Commission concerning beach nourishment and sand supply program should not be viewed as 
alternatives to the recommendations or the Virginia Coastal Study Commission. 

Senator Frederick C. Boucher 
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Separate Statement of Senator Jospeh V. Gartlan, Jr. 

I have signed the report and concur in its finding.<; and recommendations. I ba e rese:rvanoos 
about the provisions of the proposed Publlc Beach Conservation and Development AcL I agree 
the purpose of the proposed act but with the following reservations: 

I. Composition or the Public Beach Conservation and Development Commission.

The membership should include members or the General Assembly who together with agency
designees, should number more than the gubernatorial appointees.

2. Proposed guidelines for fund allocation.

These should be rewritten as standards which the Commission is required to follow. Standards
and the rriethOd of their application should be more clearly stated and Commission regulations
written thereunder should be subject to review and veto by the General Assembly.

Senator Joseph V. Gartlan, Jr. 
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Separate Statemenl of Delegate Raymond E. Vickery, Jr. 

Enclosed is m} dissenting comment to the Report or the Coastal Erosion Abatement Commission. 

I congratulate Senator Joseph T. Fitzpatrick and my fel!ow members or the Commission on the 
excellent job done in studying coastal erosion abatement. 

However, I must di.ssent from those portions of tt1e report which recommend a program of 
"beach nourishment" or "sand replenishment" for all or the public beaches of Virginia. I am aware 
that the State has contributed in the past to certain programs in regard to protecting the investment 
in the most heavily developed part or Virginia Beach. Perhaps such an expenditure on a case by 
case basis may be necessary even though I believe ii clear that a mistake was made in allowing 
such intensive development that close to the shoreline. 

As I understand the report, it basically recommends an extension of the "sand replenishment" or 
"beach nourishment" program to all of the "public beaches" of Virginia. This I believe to be a 
serious mistake for the following reasons: 

I. In the long run, such an effort is doomed to failure in those areas where sea and wind
factors dictate that a beach will be removed. 

2. There simply is not enough money in the Virginia treasury to suslain a full-scale beach
nourishment or sand replenishment program which has a hope of success within the next twenty to 
thirty years. 

3. I do not approve of taking control over funding of the projects of sand replenishment away
from the legislature and placing It with a commission, the majority of which is appointed by the 
Governor. 

4. The beaches themselves are a product of erosion. Where a beach is taken away in one place
it will be built up In another. Our public policy should be to accomodate development to this 
process through a coastal zone management program such as that contained in SB 403, rather than 
to enter into an impossible attempt to maintain the status quo to benefit those who wish to place 
intensive development on the edge or the water. 

5. Instead of investing money in a doomed program .:>f sand replenishment and beach
nourishment, this money should go into the purchase of access to to public beaches and the 
purchase of additional water front parks for the enjoyment of all the people. 

l would hasten to add that I endorse the additional funding for public advisory programs and 
research into vegetation and other low-cost erosion techniques. 

Raymond E. Vickery, Jr. 
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