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.. ,,,,,,'" 
Thi. r~porl pt~.tnt. t~ re. ult. of " .rud, of ~'eaeQl of be.~ 

.. t.r l.l .ad. in connection with. be.ch fill opat.tlon .t V'fllal. 
Buch, vu.lnh. The be.ch fill _. placed br the City of Vir,lnia 
BNd! ._rally In Iccot dann with. pl.n 6n"lopt!d tr,. the Corp. of 
ERlLinett. . Th •• cud, t~orted nueln va ••• (le und.o!r tbe Bud\ Brallon 
Boud ' , ,eQual invuU •• t{on pr og' .... wIlleh includ.n obHr .... ticm of 
the r.~lt. obtained by worl co-pleted under .hore protection project. 
and developMent of criterl' f or t he de,l,n of beach (Ill proJect., 

The report va. prep.red by Geor ge M, Watt. , A,.l.,.nt Chief of tha 
Blllineulq Dhillon at thi! 8e.c.l! Era.lon Boucd , IInder the .upenUIOIl 
of Ja, v. Hall. Jr • • Chief of the Division. ~ field data utlll«d 
III the report ... r e obuwd by t he Virainh luch arodon C_ht!on , 
tI . t. M-r !.",lnUt tHnritt . t Norfolk , and lb. lI<=.ch Btolio n Board. 
~ . I. H. Church, ChaiTman and Mr . T. J. McDonald. conl~ltin, cOlinecr 
f or the Virllnia Beadb Brosion CaDDisslon , provided aany pertlnent dc~ 
tills or the beadb fiu project Inc_ludLnB .. lntenenee (eatu ..... (lIr 
t he Inillal rUI .... phc:ed. At tlu! Ii_ thls report "' ... prepared . the 
technical .tarr of the Soard w..e under the aupervl.lon of Major Ganera1 
W. 1: . WUftln, Jr" Prelident of t he S<>ard. Colono>l AUa" A. Putral "' ... 
!.ec:utt~ Officer and a. O. Saron vaS Chi.f Technical Advisor. The 
tal'Ol't ..... dited for toulJllaotfon by A. C. aaynu. Chief, Project 
nevalor-ent D(vi.lon . 

V Ie ... and conC: lulion. stated in the: .... port ar. not neee ... rUy 
t hose or t he Beach Erollon Board. 

This report 1. publilhed under authorlty of Publle Law 16~. '9th 
COtler .... . a""IOwd Jul, 31, 19C5, 
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_IIlAV" 0' bACH I'rU liT v.olln .... UIIOI. u .. GlJu .... 

'" c.or .. M. W.tll 
A .. t.lant Chte'. _,..lMuu. DI .. ltIOOl 

' .. ch 11'9.1011 I ... d 

Out", ,be ,n.u 1 .. 6 10 1"1 • •• a.d, · of bncll uoll .... at "Lqcld. 
luch. Vlr,lnla ... _de by tIM Corpe of ... ll1ftu In coope,ul_ wlUl 
I hlt cu, or VIr.lnh. Beach I .. cku ... l .. thlt 110111 1.1abt.. _fherd of re-
Uortn, a'" pr ... , .. l.JIc I •• d~lIal' bllc.h fOC' p.otacU ... till _ .. U uod 
up!arld, and rOt recruttoa" "N. A c ...... e ...... h ..... t,.lI of t~ p"o-
bUll 1~4 to 'hoi cosclulillo. that the crolloa ft' tbe .... u 0( a .seflcl*-.q 
In _terul "'ppl, . and that the _It .. IUbl .. plan or rlt"oratt_ llId 
protecHo" or thor .h ..... 01 vt..r.tah had> c.priMd utJ!i.dal pl.ac._IIt 
of .ultaba. ... d 10 pro"!1k a .LnJalM beads wldt1l of 100 h.t at .I .... H .. 
1 het .bo"" _nn low "UIt" IJIII """'IlI,," o( thlt btadl bf pnlerdlc 
rl!1'le"~n' of 'tine. to IllIun cenl ba ..... p.ot.(.I1 ..... A,...lt ., .. .
.. _ lnc:lu4ed In tie ph .. (or .(crr~ conatnoctlon to be .....s.rt"n .t 
,ud! It. •• tM nU ... fed ",,11.1' char ••• thuIIi"O'ith ..., .. id be I ... tha" 
tile ." ..... t COlt o( beaeh rep le"lI'-n' alOM. n.e rec_ .. 4ed bnc.II flU 
ft. pl.ced I" 19$2 and 19". 

" bIIalc ..... "" of 'll ... ore .. o! .(MOre aUa ... "adlt In It" a. 
pUt of tbe toOIpeutl ....... ",. SUr .... ,. of tbe bnc.II ._ ""u .. MIlt by UM 
"1 •• lnla Buch Br ... I .... C-I .. lon '-<Ibte11' behre "'" fill ... plac'" 
1M at heQ ... nt lu ... YlU tllolrutte •• Addhl_l SUrM,. of the bndt I'" otf.on .. _S btr.. .. o .wke t"loo' alUl "'tll Strut _n ........ 111 
SItPu .. ber "" alld Jd, 10.sa. '11M Hdd ..... n' dltI h.u" bI ..... ,,,,,I .. d 
with I dew to .... I_t). ... ,lilt ._M.llt ... d ef(lItCth'It_ .... f th .. IU1-" 
be.ch flU • .t .u~ .. t be.d! -*' Ubeat p.o ....... 

~,. 01' PH'rSEJlL DATA 

"iI',I.IIiI _ .. clll .... 1Iewto ilia 'lture I, J. located .... thor ea., co.at 
of 'lr,bb .boat It .. Uu .. ast .. f Morroll alld 3.' • .1.1 ........ th 01 c~ 
Neu, . ",bid! u the _til poolot of Uc Pltuau to Ot"".pub la,. The 
... o~ (1'910"" of tllit ClI, n( "UIIIIL .. kaelll u .bollt l-l.Il .U"" In 
I.n.rth. 

'nI. ocua IIIore of 1'h,bb fa c.ha.rac;ter~ bf ~I 20 to JO rut 
b belallt, boofe~r , .. ithJ.a tblt 1'lr,laia 'ead! ell, 1 .... lu .U of lbeN 
d_. ""' ... bna t. ... led .... r.o .... d 1.8 de_lopl", tb. area, t'boI ""ulll 
_f..,ul prIor t .. plac IOt .. f t...cb fill had a .n' .... dlalleter o( fr_ 
O., to 0 •• _iUt.tat. TIl ..... B ..... w of bottc:. ""tnul dKuaMd .. Ith 

.yt.r,t..1a kKII. "I. •• Ie". Kr ... .l_ C_Uol Stlld,. ""'M 0-. 1'1". I ... 
• leI C .... .,. .... 



Incr~ • • lns d.p t b; I ~ .cd l." dLa.e , * r .f bolto. l a te r t. 1 .1 • dep lh of 
J(I ( .,t 111 1 __ aD 1_ ... t er .... &~I O. U .UU-I., . 

n. tidn II 'hri .. t. h.ca ,. ... _ ... and 'prlll'l ,~. of l . O &Ad 
S •• fu t u tpC'eU", ly. n. Vh ll nh ... dI Re tor of . bor, Hi'll! II ••• 
poKd t o .... I c t lon o f I lle At lan t ic O.,.an h ..... t~ _ , h-norttueall 
n.,,,,,, ...... 1 ' 0 'OlI l ho-__ I '-au , Due 10 110. .... (to. the- "ortheul 
d k.c lion ""u. the "'IU' _ M b . . ... ... arp,oo.d!i,. Ih • .1.'-. fr.,.. t ~ 
\tIItH. tly qlIIClr lllt 1,_ 11 lorr ~"'" ahorewa.n:l t ha n t hose apprlllchu. 
fr .. t ile .... tM'ly qooa.d ... "I. 

Ito cone-lui .. ial __ Il .. Is ... U,I;I, ~trnl .. a... predG.i-..t 
.U,ec:ti_ and .. , rUI 0' UIt .... .1 t ...... "..1 ill tb., yu.t..h 'eadl 
"U •• ". " ... te' ~_f" of _.el '""DIehl.., Ibi lhor, lr_ ,. 
_diet l , , .. *,., _.u be UPicted 10 pl'od~ • pred(aIDaIlt I .. Ulvard 
Uttocal cb'ilt. 1'lI1 conll,\QCalhlCl.' thOil1 ... teDdI .. lIIto tbl lilt, .... 
to Cbc ... pcaka e., 011 111 1IOI'th Ii&! 'I Inc"cuh. o.f '\11th lolltlward 
c1I'llt. "I.' _t lror,~ Ikld lII"" the o.rlft dUle".".t Vlf,lnl • 
.... adl 1.1 lQ.f1ucDCH by 1111 II.4a.I ..... u .. t •• f Che .......... 'a,. ,.... __ 
attl .. fr_ t ... _II, dud ... u... I_r _til;. c""~ vilb lhe f I.ood 
tide curr." 100000d tbl boy .'flnu couU ClIlM a .. .-1 _I ....... d 
dsUt, I' ladlated by tiM eHectl of ..... rianltll ",01 .. , tbe ..... , 
,.UL .... at a~ ralet and UI. I1,I'1_11Ce OIl the ..... of tJI.e " U. 
~rtlai .IT.ct1if'l of ttw fblliJ\tl pin loca.Ud ...... It, lJIIa IttN' 
a' Vir,lab had!. ,. ... 11111 1 • .,.I.d_ indlcat •• lluIl tll<l '.ldUII' 
drift 011 .... '1UI1il1 or 1000,et te.'" ..... It ha •• IIlIIIthward PI'~I __ • 
oppo,UI to the c! lreetlOft t Cl 11<1 " fIfIC'd ble ... of the cto.tUncfl 01 
_u eM'" h .. .. nllerl., direction. , 

'tbe Mach Of .1.'-, 1tottb . f Thl "Iy I-.. . d Capr KeClt)' b ... la 
~"I , be ... hu l ,. "lIl1le ._, , ... ,...r locl of rtCCl f d. 1I 1I 1I1. , ... el .." 
_r t he periOlt lU' to 1.40 , t he *t"re IIIId • __ t l.el>ced , « ... 1011. 1'1Ie 
a .... r ... e ___ I Il~ _ tet l l11l r ecenl ... r.t. l e n. .. ed trOll .... M U the 
.. " " ."It t . S ,. , ...... Ihfl _ I bee'y I laI l of "u&id. Satll . 

n.e _ t ,.' utl .. ,y dudopord por ti ... of t he Vi..-ILDh Be.cIt COCO! aa 
(tOll t e . tend. (ro- 7t h Street , . J St h Sire.' . I djl t~. o( ahou ' I •• • illl, 
1'1Iu ( t on t .S" I. pro t l'c t~ "'" a co.Q(; t e' ....... 1.1 and p, _ Mde con.,ruc Ud 
lA l.n at a cot t of alleu t SUO , OOO, II..t. l 'lt e Mnc:e. a!Od u llah. ' 0 t ill . 
flUVC'''''' ", t o "rt H " ... COli abo.n SU • • ,g,o. Doul .. tM , ..... IU, 10 In. 
1M loU_lac U"'C t lOl'lII ...... built I a 1 1Iolll r bl lkllllid M twH-1I 15th 
Streel (no.tll Ind of c..crel • ., ... 11 ) alld 40 t h Street ; a .. ottleY.r. 
concnt",. upoped It ... t tNe' p ll", ,", l lItw14 ( toa IOlh S treel I . Ca ... U .e r 
Dr I"", 1 .t.III'I 100tber U abe r bu n lll!a.cI be l ,""" C.t.n l ic , Dr be &lid ......... '. 
n e _ t ll,.# b.Il U..,&d. 11.1. ... r ltfl_ lred ""ua ll y 110 .. lAteMIIe • • IIICC ttwlr 
coatt rut;' lon , 

The VIr, lntl .... ad! lro. l ... c-llltOll , . e t"'" f o r u.. e ll , of 
Vlr , lIIta Bueh , lIIttlrol.d t be bu cll; r ill ", I I ... of t he p l&ll o f h.pt_nt 
III J_ 1.,1 &lid c<*plueo'I fill OJI'I!ra t l __ ,. J- lin p lM:I' a U, III 
.ccortla.llce .. I t ft ItM pLt" r ec_1IIW'd II I ..... 11 01 t . eooperathe beach 

• 



nodOli .t.t,. . no. .teria! fOl" U. HU .. , dud,ed h '" 'ud" Inlet, 
We II.~"" aINI r..te Wed..., ."d plaetd br plptll,.. .1 .... thr .hOre rr"" 
'ud« llllet to 42Dd Stnet, •• hou I.J.M dhtUiet .f lbout 13,000 fut. 
ThI ,e_rei uUI are *_ 011 Pi,We 1 and .peettlc borrow lout lona: 
ue tbown OCI 'I,ve 2. Th1.rty_ borha"~ were .. de throG&l!out tbe 
borrow un. n. locatloa of .. cb bort", 1, lDdlc-ted at.o or! 'I,ve 2. 
T.bh 1 ,I"". tbe ,u.., •• d,.""", of cnpo.lte ... ple. hUll fr.,. _ri_ 
(.tIl ... tl .. , of borl .... . A tohl 01. about l,ln,OOO cubic fard. of flll 
_. placed at ,. total co.t of $1U,H1 . '''' ''''qlOeat to tt.. ldtul puu
_at of bueh flU •• bo"t 211 , 000 eubie ,ard", 01. .ourb_ot fUI we" 
plaud benoee. "h aad 11th Street"_,U,, fr .. _u. rr.ote fr .. tIM 
beuh,t"o,.h Jd,. I." .t a total .... t 01. allD"" IU4, ooo . 

Q .... Ht' '_ee IUld 
1ut Cu. fd •. Method of l'beneat 

1." ",GOO Lt.b '''e, Irf4cuUe dnd.e 
1.,3 11,000 11_., tr~t ,- .. I 
Its4 11,000 • • • 
I." • ,GOO ... Creek, IrfdreuJie dre<d" 

It" ",000 • • • • 
I'" 21,000 • • • • 

le"",en Dec:tllber 19}4 uod Jd, I'" abo .. t 2l2,ooo eable ,ud. of 
.ahrlal ... re ,110 placed .... tt. belleh nonh of .adee blet br a 
br,.""" p"'ot located .,. t __ tb jetty of tbat Wet. aad by 
""drau11e (ked.e III' el .... bell .nd Had had rr.,. •• hoal :1012 '-duhlr 
l"lide the lalllt. noe. opuaU-. -.-e .. fol~1 

Quantit., 

!UL C •• Td,. Nstttod of 'laer-nS 

I'" 44,000 !trdJ"a.Ue dr~ 
I'" 30,000 C~11 lUI! uue' -~ 
1'Il' n,ooo 8,.,."1,,, p"'ot 
1"6 26,000 • • 
19,. ]1,000 Hy4udlc dred,e 
1'll7 ",000 I",. .. tna plUll 
usa 16,000 • • 

'I,~e 3 eo .... ltu of c~ut lYe pOlUld photolfraphl .,-1,. llot lIO .. tll.erl,. 
&eCtor of the ""01". in 1"2, un, and 1'Ill. 

, 



"VaT DATA 

Tbc It 46 ......... , _. _ oa r h't ranle linn .paud llonl tilt 
Vurlnu lI.ach hontlle. It ... tll . '''''. 22nd , 7th Struu . .. nd 4~ ' '"t 
_til 0' ludee ",let. $OIIl1dlnl' .... endtil MI .. ard to .. bou t tbe 180- 'oot 
deptll, Pi..,f ... AA .nd I 1h(N the .,rollin 0' tM .... rt~ '......... In 
JaM 1932 aoun41n!l:' were ''',ell Iione flvt! ,. .... Hne •• dulpated a , P , 
I, ~, C , and louted .t 46th, lUll , 24th and 7th Strut. , and .t • 
POUlt 2 , 200 ,.d louth <I( Iud .. Tnlet. ,",eM ~tn,. e.nnded fI'. 
M<lf. t<l aboon the 30-'_1 depth. uupt IllIt on u.a .. linea If '.111 a. 
46U. Slnet • ..,undlnp did IKIt UUM hnd .. ud of tltl 10-'<IOt depth 
coalour. Iud> _eU<IM t .. ~en In ... ,. 19S2 ... U utUhed to ntllolfe 
botla. .1, .. tl001 Oft the Ins.ofl portions or tile .. ~o f'"lel. 'Irur ... 
4A and I ili<l ah_ th .. prorUU <I( tlleM (hi ra",1 II.nu . Slnce ... ,. 
1952 t llr Vlr.lnla I •• d> Aroaloa Co..I •• l on hal •• de periodic belcll 
"'f\'~' (rOIl .u~ Inlet to 49th ' tnet. In lenenl , the_ "'r'l'll,1 
ba .. , bean "ade If lbo,,' 2_nth I."'. r ..... ..., r.~ndld !rOIl thr CDlICI'lte 
...... U to t>.tvee" the' lAd S-(<)<It dl!Pth. (IoIUo1). Du. fr. t""_ 
lur"".,. ha'l'll Iun utUbcd (<If pu rP <lMI <If ItIKl,.ln • ..,t.rtll __ at 
.. ithin lbe t>eleh :r.Onl , 1I ..... _ r, U,. belie field dlta ..... n91 pu",n lld 
llenln due to the ,..,1 .... o( 1M dUI .. ni th, 1t.ltaUon 0( IOftlhor . 
C_ral" . A ",.dr opapltlc SUI'''~'' ""' ..... d" fIf tlle.utty un In SepthObel: 
19H'" the Vu,lai .. lIeacb !!ro.l.on C_h.lon and Ih .. 8ncb 1I r ollo" 
aoard . Thl' hfdro,raphlc aurvey provided •• ore co.prehen.I"" co ... r", 
than all <ltlle. MI,,,,,,. ... ad eJlteaded Cr ..... boul 5 , 000 h.t , .... tll 0' 
alldee Inlet t<l 6am Street ... &ban Une dLluAC .. o ( .boort 2' . 200 het. 
The ,wndl"" exteMI'd ...... _rd to abo"t Ille lO-(CIOI depth. n"" ... SA 
aDd • .shOW the bcaMlt... luU.,,,l .. and '.,...e loc .. tI_1 .. ppllcabll I I' 
IU IOtlta •• 1" ... .,. . ,nil. the depth c::_tOllri eO""fDCled 'f. thU ","e,.1 
.. lao certain prG(II". ('OIl Ihl' allrwe., are .,Iotted on 'lII'" ~ and II. 
Threup coopentlve arun,eo,,"U belwen tile Vir,lnh lla.lo:h 'rOlII>ll 
C_I •• IGn. tile U, S. lor", 11lI1 .... er Dhtdet at Norfolt and the leach 
Aro.lon lI .. rd. ,t. fI"C'" "'U" -...de<!. oul to .. bout the lO-'ont de9111 In 
J"I., 1951. ",. nncr llN!' vefe Ia:&teet u 46(". 'Slh , .24lh. Ith, .. nd 
4th SUUII , ,,101 l,200 'eet touth of Iud ... llllet. 'Isur ... ..,. Ind II alllO 
"'".. the pro(U ... of Ih .... f"'le U"u (rOIl lhe 1951 'Uf ... ,. 

'"ach and bottas I~l ... ve. e I .. ken in connection with lhe "rdro-
.,.aphle """""" ill It". 11'5.' and 14,.. h .. ple lou1l"", and Ihe 
..... l r.e. ar« ,I¥en In Table. 2, J Ind 4 re 'P"ctl .. I, . 

A""'L'l~IS 01' MTA 

The rehU ... " witte .-cln. 0' ullIe U"., rGr ,he 1946. l U2 , 
19H and It!!. IJU,",,,, puc I ud .... p,ec::iM e.-putaHon 0' ."erLaI _._ 
.elll tln'oultt .... t IlIr . I ud., u ... . . ven t houlh tho: .I\oft Ilne h atnt,hl 
and .... nl1.lI ,. rtle o( ,Irueturu In Ilta Ilttonl ItORl!:. 'nIe 1'15!! 
..... ..., c(' .. ,red tbe atlo." In .Ole deUU Iha" dLd lIlT or the ot", ... ,~.,. : 

• 



tI_ ..... r . tll. ICope of su~yer. 1n 10411, 1952, ADd 19" control tile 11M 
of the I US ... rver 6 .. U f~ cc.putla, "0,"-' 0' . t eria l .. _eftt O~~ 
tho pe~I.Od. be~'''1 IU .. ".". 8, noHIIC whe~e tile profilu bll.nect .... 
appral_lely .. u; t ia 00" ofh, .. ;.,... ._ CIlIlU..u,. behte" .. tilt: 20 and 1$. 
foot 4epthtl, Ind "tW.tro. the "nd·a .. '" _thod . net "01_ chlAff' he. 
the centerU,.. o( 1I<td.o: ... lnkt to ./tth Str_t, .... O~C ttn.. 41.1&ncc o( 
16. 6.0: (eet, were co.puad. Th. borrow ..,.terials tah .. fr_ Owl Cre.1I 
1"11 [nbod du"". anti placed On Hoe beaCl'I, Iher plio ce. ... "t 0' the lalthl 
fill, .n conddul!4 *"'PPln1 ... tar., 10 tho a_I aup!,l., of Huonl 
_te .. hh rucllillJl 1M "UI:!., Iru. n.. IItioral _tulau tun_fund 
_uo .. Ind 'r.., k,ulee tnlet u. conlIdered IS PII.tt of the nahal! lIlIonl 
IIIPI"" r .. chI", the nudr lUll and tlleul.,..e aM a\kUflonal nOlU"b'-ent 
for t he in[t£.1 be&Gh (Ill. The yolu.r. 0' .. t.rlIl1 place d and the 
eo.p"ad vo l ume C"'"lICell Ue ., follows: 

Sept , 19'6-
JUI\C 19~ 

JIIIIC 19.12· 
J une IUl 

Jill, 19,n.. 
S"f't loU 

Sept 19S5-
jul., 19S~ 

~\1!:tt ... Y 

S.pt '046-
july 19511 

'.' 
••• 
2.' 
•. s 

1t,1 

Jt..tetil.l VollUIC 

1,3.12 ,000 

U1,OOO 

1, 5U.OO(J 

Ch"!!f!e. 

cu, ,dl, 

-1.313,000 

·119,000 

The co.putatiO<lS f« the pulod .scptetolln 1946 - J_ 1"2 (tlw 1,Uer 
Ib. t l beillC ~dute1, .,.,lor 10 p~n' 0' (iU) iDdlcal., .. IN. 0' 
.. , ..-la1 t.tQfl tbe atud?' ...... 0' 1,]13,000 o;ooblc y,""'a, Or a32,OOO cllbic 
,uda poer yeat . Ttoll a_U to .bout l4 cubic yards pu rear "' .. 
liaeLl foot o( .bor." PrQfl j ...... 19,2 to J- 1053 u ... laUlal beach 
..... too;&1I«1 .... acco.plhhed. Houri~t .. t.,elLl .... pl.ud &rtiHe.Ial1, 
fro. Jul, 19'3 to Jul., IUS to 1I&11ltiln 11w ltabi.HI, of the .. uto .. ed 
benh, Tbis periodic no .... lshMllt ._unted 10 aboat 9.,000 cubic ,anla 
h "" Jul, IU] te SlrPt .. btr I'" UId 111,000 cubic .,ardtl fr_ Scpteabe r 
19S5 t o July 1958 , • totLi of au , O(l() cubic yard. 0 ..... tbis $-Tur 
period, Tn. IOUV'., dn •• 1Iow • I'l0l' Incr .... of 53 ,000 cubic "'.rd. ill 
.ddttion to the 1,352 , 000 cublc y.rd' initill be.Ct\ fil l between Ib, 
..... ".,. o( J_ 19U and S.,pthlbl!r 10". he_iol th.t tlIli lncre ue 
OCcW'ted aft.r Ute initial (tH, itcretioll re,ult.d It the ute of 
.bout a.,ooo cuble yard. per .,ellC fro. ncurl,hatnl .t .... te ,Vet'lllIl 
43.000 cuble. ,ard. PCI' ,Iar . Pro. 'ept~t 19') to Ju l ., ItS3 .bout 
117,000 cuble .,anJ>o. _I''' placd on tt. linch (or <IOIIJ'i"'-.nt • .,.,. 

, 



f bi! .... rll~y dati. thaw a TIe l lnc.-eue of 9Q . 000 cubic:. yuda , t~~ fou 
ove r t hlt l.a ,ear pe<ioo the al/euRe nourish .. nt rile .... 1 U . OOO e.abie 
ynd:t per ,ear and Io;:eretton rea\lJten al lho rne of atout 31 ,000 cuhie 
,..r ~:t per ,"'Ir. The .. dlt~ would lndleale thai Oller the l - ,ear ner lod 
rr .... Jul, I ~n 10 Jul, 105a t~ ~rlodlc nou,l""'nl h ... veualPd abou l 
oQ,OOO cuhic ,ards per ,ur &nd .ceretb,., hla , • ..,lted in the .. cunt 
o f about 30 ,000 cubic yarda,,,,, yt'ar . TlIercfore buc.h nour l a1uent h .. 
Ille r aced 2 . 1 cubic yarda per rea, pe r line al fool pf shorr .~ prof i l e 
,tabUlly out ' 0 about IIwl ;o_(oot depth c:.QUld pre ... _bly ha~ t>e.en 
achieved . t .n ,",rafe nourlartnenl Ule or • \lltl .. lell than one cubic 
rar d pe r year ptr linea l (001. Thc ",rve,. d.,. r~, Ihe pt>rlno $ePl e.bor 
1946 10 Ju ly 105& :thow .n .lncruk of .. lid on the bueh Ind near"'ore 
bo lt,.. of 191 , 000 cllblc ,.., ,1. III 10lS over that In the ...... are. In 1946 . 
This indl~tt':t t h:tl the O'i'erlll .. In l en.nce nC the profile durin, fll i a 
11 .1- ,.,., period , "pprolll_III'I, t o tlte 19~6 bueh du.endon:t . haa 
"''' ' ''et'll 111,ooo cubic 1U"-' per ,ur Cl , 352,noo cubic: y.tda In il; ial 
rt II plua 211 , 000 CliMe ,ard. I.erlodlc. nourl.t ll ... 1 IIIlnus indicated 
aeenU"" of lU,OOO cubic: ,.rd. dllll/\ed t>r H.1 yurt). TlIls '" III 
indlceled rale of ullrlebl :t"l'llly nf .bOUt 1 .0 C:llbie villd. Pl't ,ear 
per I inul foot of shorl. 

Pr ... tIllI' be.c!I Kellon Nota (bade dau ,,01 n.eaenled) the 
uluhe wltltll of tile buch above ,",an hlp watet .al ...... , l1li' obulned 
II IIl r lous tu.ea fra. 5ept~be r 1040 to J"ly lOla. Th~ {ollewin, 
tlbu l:tUon pre_ntl the resulta of .e ...... iA& atu:t la",h'ud of thO! _an 
h l ,b .... I e . llne on t ile be.ch, 

Area" 

~ (MI . ft,) 

Sept, .... "1 , 000 

J- l'n2 l81 , 300 
'OM I 9lJ 1 , "03.000 
StI)l . 195] 1,2.50 , 000 
Sepl . 1,,4 1 , ~" ,OOO 

5d11 • l nj 511 , 000 
J",I, 1911 011,000 .... 

Da tu 

S.pl. 19' .. - J"ne 
Jo~ 10'2 -,-
'OM 195;) - Sepl 
Sept. Ion - 5.,pl 
S"pt. 19!!4 -SII'P I 
Sept, 1<151 Jill, 
Sep t. 1 9~1') Jllly 

1052 
1953 
I "J 
1'" 
19H 
10511 
l OSS 

Cllan,,, in Arel· 
(Ill , ( to) 

-U] , 100 
+'l'O9 , 700 
-23" ,000 
-165 ,000 
- H 7 ,ooo 
' 3H , OOO 
-79.000 

. Atea bU,",,, .. K1I .... ' d !I'd,,, of eooc;.rt'IC ..... u.w.y .nd ..eln IIlJih 
.... ter l ine on beach , fro. 1 111 S trll'Cl 10 35th Sirell'1 (. 
d!l l lnoe of 10 , 200 f"lI't) 

The tabulated data * ..... I~ rate M reecui"" of the _a .. bl~ .... tet l1ne 
f..- Sept c.be r 1946 t o June IOS2 16 be .bcul 1 feu per ,ear N I""en the 
defined shon H .. lts. Buween June 19~2 am Jill,. 1911 tllen " .. , fU lt , 
...,aw.rd &dn .. ,e of t t>e ..... hl&1I _ I.,. line d_ 10 Ibe pl __ Dl of t he 
r eatn. II{"" fill : It>ence , reeeasian of t he _an lliall .... ter t lnll' dll" to 
f o r eshore &dJlIs t aent o f thl. fil l : and thereafter Clad..u ..., ..... td __ «111 
of t be ll.nI: due at leul IJI pIIrt t o poIrlodic pl.eeoell of nowhtlloellf 

• 



.. t uial oa tbe beaen. TIle daU 111_ t h", t Ill! ... "u,e 01 ., (eu of beadl 
. x h ted. "-tween the concr e t e .. lkft,. ud the .. an hlsh WIItU li"", 011 
t he bead! III Sfllte .... r 19"6 and &II .. .-.efa,e ol 90 (eet of .. Idtll .. bled 
i n J .. I ,. 1958. 'tbeae dlta would lndl"",t" th .. t tile .. idth of bead! .. bo" 
.eu lIi1h _tet clat .. In Jill, I.,. It .. bout ~q,"",1 to th .. t of Sep1eoober 
I ... , .. nd that til. nourl-'-nt aunial placed .. lDu J- 19" h .. tw,en 
"," iell1lC t o _lftuin .. be .. d! .. ldth .. bo ........ hJ.cb .. rer ill thol or de r 
of 90 (Ht . 

1r>e ... ryIY d.ta do not show Hilt pr edfMIlUln l dire'tlon of elO'lphoro 
.. ted",l trAlISpOrt, Ovt r t~ n.7-, .... period t o.", .... been sen"nl 
~ .. Il", i.n the ofhhore .onu, "till th o:. , r eater """.1(", indtc:.ned U 
the ItOrthun.1Id _Chern rbllu or th" .. tOO1 .rea, D .. ta coverln, 
"'o.""r Inu~enu of liM, tud> .. the I'" 10 10" period , .. ,. not 
... ce .... rU,. be Indicalh" of lhe ,en"",.1 tnnd of .. te ril,1 .""_~nt in 
the otrlhore x_ .. lIIovn by the (otl ... UII bott_ depth c"'",e IabuhHon: 

DIPTH OW~E5 "''''" ( . '" ",cr etlon . - '" e r oall1n) 

Dhtance 7th Street 24th Street 3"rb Sttee' "6th Street 
Se ..... rd ludee Inle t 
,,~ 

8.K1lI1111! l ""b- tu,- lU6_ 1<1'5- 19"'- l U'- I'"'''' IUS- 19"6- ass-
«(Pet) an 1951 1<15' 1.51 lUll 1"'11 lOSt 19511 Ion 1951 

,.. "l.' .1.' '1.0 -l.O 0 • 0 0 - 2 . 0 ' ''.0 
600 0 0 _l.' .. ".5 -1 • .5 '1. 5 - 1. 5 _3 ,' -0.' 0 

uno "I. ' -7. 0 "1.2 0 -1. 0 -0.' '1.0 .2.' -n.' 0 

The olf .. ho re xone: bo:twHn dert h" or ~ .nd 30 leet haa a s l ope: in th" 
arder of Ion 2 , 000 , therefore, _ftIRnt of a lie,,. Is lee " 01.- of .. t~rlal 
ia r~uifed to eHe,t Mnuuble dorptll c:b.a!I&:'" irI thia :roBe. 

Aa Itivell in T",bLe 1, ead! ",,,,,odte boterow _'erial .. """, to: , ,,,,, re!Jent s 
• coeoblnatl .... 01 _ Ie .. f r c- bodn,. ta~ca irI tlw 1)orr_ uea. 1I.ch 
c""",, .. ite "'"Ilk ... " lIS fel('ecli"e ;ra..ill .be .ndYlls i.a .Lso related 
to" " 01.- of .. t ed.l in l:he borrow are ... Su.ce It." po tentia l .... h_ 
of be_d! fill Nurlal repre""n"'d br udo cOII(>Odu aPIPIe __ not 
eqtal, in order t o obhln rbe .v"r"". a~ dln r!butl"" lie the to t . l IUl, 
tile ahe dbtritootion for ncb compo. he a..ple ..... ""lcIIted tor lhe urio 
of the .01,- iDd[(:Jond ror ead! cOlOposHe IAaple .1Id tile rOhl .... IURe 
.. .,.U.ble Cabout l,on , COD ",bk fud,,), A .-tion af Ihe ...,[(bl"d 
du di.tributinn .. for tbe "-iKhteen c""'POlite sa.pl ,.. indlc.ted the 
(o l lll"irI, sbe I!I:r adet:l<WI for the lot.1 lU I, 

SI.ze in all11.t"r_ 

Pucetlt coar.er 

<1 , 210 0 ,140 

51. 2 7l.~ 

7 

n,Ou .... 



A.1tbo",," the .1%4 1 .... 1, ... fOl tloc b",uow _tulal did !)Ot lnC:11.Id1 .b .. 
cruu:r tbalI th~ 7o-..alI .lI ... (0. 31 __ • openlna;'" IhI 1110 .. 11 aCldltiOn 
(or dol fll.l .. hrlat would india.tl Ih • ..,dll" .lz. to bI lbout c.n 
.1111"I~r. About 13 perc:ent of I ~ .. lerll1 would bI fLner t han 0.1 
.Uu.tu- i ... b.e . 

'IlIe IIItdiaJI dta.euCI for ... tedlt U Yld"". poliUOM 110l\Il till' 
pr ofUe were .ftUlLed £Or ,11 ulliu flU thl! Iud ",""In C:OUIICI-.t i n 
19l1 . 1055, &.lid 19" &lid Ih. ( o l1ow"II II Indlclted: 

lUI SIr> 1933 Jun 19" 
PodUon 11o:c pro(lli <Hct 1r.I.) CMd __ .) Old __ . ) 

o S! C-C',-_,-
Nldwa.y betw<len ,~ .. ~ 0 . )] 

•• O.ll(14I,) o.n 
... , 0.3& .. n . 33 0 .2' .... O. -42 .. 0.24 
- , . hnt O.U(Jun> 0 , 2:. 0 .16 

-00 le~t 0 . 19 - 0. 19 
-u Ceet 0.16 - O. ll 0 ,17 

-" (e~t 0. 17 .. 0 . 12 
-30 het 0 .11 

Till' 19l1 t&nd uaplA! dill indlcat~ th~ cOIne Cnda tioa of _Inla.l La 
Ihl fot~stJo", lone WI,lc:h U. frequently c:ba., .. :t,,"'IUe of • f or ..... o r l 
:r.one t l"lvins: In lJ:I,&dequlu I""ply of 11tto ... 1 .. ,,,,rhb. Thl 'nhtal 
beld! fU I _tert.1 ..ould COrt~tpOnd to the bo"_ MterJ&1 found betwen 
... n low ~tlr dltu. on tbe belC:h &nd the S-fool dlPth. By 1955 lhete 
r.d btln .ub.u.ntial adJUlt.l .. t of the belch fill II lhown by .. tulll 
.t the '-fOOl deeplh beLlla COItHr lhan in 1931 "nd finer ,r&dation It 
..... Hdl le .. &1 on tbl heidi lhan in 1951. TIle 10,. _dlan d~te,. 
alo"" th~ 1X0rtil UwUC&t~ Ihl .Iu:rh l to be of I rIne, ,udltion thin 
in 19S! Or 19st Ind t ba t the proftle II problbly Ipproadlina fi.A&l "d-
J .. ,,_ot cCMpItlbte t o t be fUI Ihal 1<11 placd on t he be"Ch. 

IHSCUS!lOlC 

Pr. S.pteabu 1946 to J_ un . Ute ,. '-yur periOd I_dillely 
ptlor to pllc_nt of belCh fUI, the .o .. _nt of ... terl.&l QUl of the 
,t~ Irel " IndLelted 10 hl .. e been lbout :32.000 c:ubl~ ylrda ~r 
year. or lhaut 14 cubIc: yards Pf'r year ~r llnell foot of ,1I0u Ilne. 
'nIli 11Id1c.ated deHct.ency of I\IIlPl,. t..fore IIliCnoellt of t...cll flU In 
19n. II pl"oblbh uc ... he due prilKlp&lly t o Ihe fa<;1 Ibl' tile September 
19~ ... r .. ~, _. nol e .. tellded ..,frielllllly ." ....... rd to ilIc:orpnrue tlw: 
o""'ore .-.OI1lln, III the c.-pu l"tloll of Dfll •• ,e,1I1 __ ent. Ii c.-
plth·on of the polhionl of the "In "'!th w"'er line on the belCh for 
elch of ,t.." I .. r.-e'l ... , be IIOf' repr'Hntlt"'e of net _terl&.1l1O_enl 
betweln I h,." dltl' . TtlI, ~OS{1I r hOIl l!ldLe", •• Ihlre .... In I~r"ll 
uce.!l$lou of Ille ehore of Ibc>ut 7 f ill PIr yeu. The "' Iendon of It. 
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" Uau l bu .. &10111 tIM budl II .bc,,1t 7 fnt "botr. H .... low _t . r 
dl.t_ ; t"" .. ., fou , u all .rl'"' ...... uioa ... "h ~".T. fOOl of t .. u .. lon 01 
, h ••• " 111,11. .. nu Ii ... _Id Ullr."~I _ c .. bl<: urd 10., bet ..... n 
7 lut o.bcnoe .1Id lO , ... t belOl' _In I ... w.IU. r.'~Cll .... 1, . lIonr t he 
(" .. ., abor., pTofll. . Thl. would IndIca te the d.flciency of IUpply be l we .. n 
t h •• t tod, I t.ill (JI .. .,.,,, IlIln 10 4ftth '''HI) t o b<! 111 the o .. d" .. of 
117 . 000 cubic ,.rd. or 7 c .. blc ,.rdl II •• I ln.,.1 foo t o( ah"re per '''I' 
h ,. S"'P t .. ,bt.r It"fl 10 J ..... lIn . A!thou"", deIH .. t.,.I!"" of 1M 
d.,ficlenqo of .. pply of tltto ,.1 ... IC!rlll ... Ithin the lI .. d, I wlu befMC! 
H • ., u n",.,lon fill ~. plac.d II of l"J'Orunc •• ,h"H d.h ~ty. onl, 
for c<apLri...,n. A d."r,I .. ,lon of \be _rl .... "1 ,., .. 10 .. lnUIII 
,he f u ton .. 1 be.ch I. 1M prl-", obJ.ClI..... Th .. defld....c:l' behot .... 
10'6 &nil 1052 could be upeeted ' 0'" hi.,..,. 'h.uo rrN "" 10 IIU • 
.. dut u. , be fo.,..t ~.I/>.d 1M t .... ullu •• KGnt' .... 'e~h£nc ~o 
LrtiHci-.} IIOlIrlst.enl .e 0rpar .... lI, """ Unle .... ' .. ral ... ""Ir 
(par l lcul.rly du . inl trot I'" ""'. III. ••• n hlp wa'"" IlI ....... 1 or 
dote 10 lh. 'u_1I bacltJ"I Ito., buchll lM .... fo .. , ''''' ofh, •••• _ 
.... ueeivlD& .. h l .... lh no ... ""Iy 10 .. lIIlaln h .... bUlty . 

The CNpanti ... "".Hlem- of Ihf "",.n hi.,. _In IlJw Of! 1M bnch 
f o . th., pulod June 1'53 10 J .. I, Inl ___ th., P' Of,.,"h .. adJ .. n_lIt 
of t he I.tI h LaI be-cll fill 11'\.""&11 .... 1 H,. fo • .,,,..,.... ._ end lhe In-
f l .. enc., of the periodic .uUlcl.t 1M'OI,.lsllllCnl of 1he bc:ocll ~. 11111 
~. Iod of t t... . no., .. da,U 110 nOl offl •• dueu aUnt of .... blht.l". 
Ih e req .. irld &lu ••• d til., o t •• tUielll _.llh..,nl for .Ubilldn, Ihe 
Inlll.1 be.d, fUI howe .. .,t l he d. " .. y t upplf_ nl t il. flndl .... Indlalted 
by Itl. hydrocu.pI'Ile .... ....,. dat •. T1>c Ir.ydr .... aphte .u.r ... ., dell illdicil. 
t h.& t .... " Ih. 5-,. ... period (r. J"l, 1"] 10 July Ion ttl., ....... n 
accretlOll of lboul 1.51.000 cubic ,. .. d.. In 1M '0 .... 0 •• 10 .. (OUI to 
.. ~t the 3O-f ... l depth) 'or the alton liJIr lalU bU"",n 1I .. .se., I nltt 
an d . 6t1l S treel . DurLae; IIILa $-y,u period soq.pl • .ent.,l' .. tuhl .... 
pla~ Oft t he boI.ch in the •• ou.11 of 2.11 . 000 cub ic yard.. Thl. d.1& 
..... l d '~'I tbat til, tOI.1 a.tlflcl.l oou.I'~1 O¥et 111.1. '-rl" 
~rlod c_ld lit ... b .... a tbe dIH ..... ce be",.,.,n n,.,.., 0 ...... (Sf .COO 
eoble ,ud.) II ha ..... chl .... d ClIIr.Ip&nbl., ( ......... 'Ubillty. n.. 
d .nlflcaM hct hi .. , boIt_ ... J .. ne 1432 ./111 J" l , 1'" .bo .. t I . 'U .OOO 
ettb t e ,ardl 01 .. I .... La 1 .,.,.. IIl.c," ... the bO!Kh 11111 1M ... . .. , d.n 
'Olf t llb pe, lod i"",lcat.,. "bout I , J04 .000 CUbic .,a:rd. arl 1111 1 .. lIhln 
' M . Iud, llalll, n.e dilf.ulOC. be~_en IhO! ... t_ filii'" Uf .OOO 
etlblc yud,) b ItOt ,1""I(1c'II1, p.a nleIil.1&rU., til .. I ... of thol _el.,. 
01 ' '''''''y nil", .M lbe ..... lttlll d'I'e1I! IIf . «uncy lhat e .... ld ba 1._ 
pec t ld or .... 1_Ifle e-c>uull_. Tbe~.f" • ., Uw lerr.e r .1 inCIlutlO11 01 
6, ., h,uOfTaphle 1Uf", dllo" b IMI I'" ..... ud ."l' lt"I~lIl p ....... 
of lboN l . 2. 00tI (Uble ,ud. c •• rled .... 1 b7 u. .. "lrr1"ta h.Ch bo.lon 
c-r .. lon tI .. bltn ... €flclnl to ... Intdn aubHIt~ 0( Ih. Initia l bud! 
fill . 1).,11," dh •• n,Lo,.r", I II. beaell do nol uht at .11 POlllt •• 100lI 
, tI, "\KIy •••• • h ......... In r,,,",u l, Itle d ..,""j" ..... pp ..... ch t ho .. 
""tilled in til.l cI .. lJn. Ttl. eOlpa .... U ... po.ltlon. or tht ~alI hlJtr. 

• 



•• I~1' liM .,,, Uor "".dl alld e ..... uth" brd1'..,.apllte _, .. ~ 1la1A -'KnI 
t ..... , ..,bltlltltlaJ etlu\('e ..... Ooe/;.,t'I! la t1'Ie foru'"ou -.0_ ~fI ~I 
lllh., ... b IIf tI_ aU «IMIde-ret!. Abo tbe: s-,eu flerlod eOlldde •• d 
henlll .. , l1li1 "" ." •• fldellt • .,.'11 t. pro .. lde • pnel. _ ...... of 
the nou:rl',-lIt f~.J.r_I' to _tat.la .I.billty of Ibe h,III.1 flit. 
H ...... r. h h ".obable I_I f,u ......... 1 ItO",U""lIt reqllil't .. "U 
.... 11101 IIIIIt "utI, ell/;.ed the .2.000-c:_ic: ,ud H ....... 

If l...s..e lalet wen al'-6 to eto .. top IIIl:1Iral 1Ilterai proce .. n. 
Ib" Uftonl _terlata ... "dll .. tbla lalal fr .. lb. lo.tb .,,,Id coo.lh ... 
ill tJor: d!r.ctloo. of ~i"u.la ludl. T1Io! _c_deal tor .......... plant 
(al .. reept, _ J. U •• _Itlftfil -'''C lIlIonl _terl, .. and .. c ..... lcalt., 
tr.,,~u tbl»e _u:rlala 10 the ""Icb aOIle. IIOrth of Rlldu Inl.t. Tbh 
operation til .Hect l-dlatel, plac .... terlal at polntl WII.n roe.ded OIl 
th .. beacll _th IIf tbe lIIlet; "-... r the .... n'. annual 1"",,1, of "Utlal 
fro. tt. .0"tII 10 the bnche. ""ftll of the 11l1.t 11 flOI altued 10 a", 
de, ...... trr I"ia ope ... tIOll. Altho",h IbU"d In . ff.cti ... n", •• tbll ope ... ll ... 
at .. ald. in ke'piAJ ludee lalel Oflell ,a Udal flow btt .... n the joInt,u. 

Tile "'1'9", d.u do 11M "'01 I .. "1 .. ,.llIlnt lhe .. pltud .... d .. "'-al 
alO"CMcor. du.ctl .... rJ Ilitoral .. tulal aIIft_nt . T1Io! """..., Ilata_ld 
• ..,'''" thai lhe q ... lltity of alO .. MOC ••• Iuhl _aut Ie alOllolllhl, 
.... t Ilwt.t tile ... 1 WIlIS • .,1 to tIM: north,,", aOlllh La nol 1l1li ,.,.,01. b
tn_I, delan.d Odd data .... cr • 1 .... """Oil of tl..- _ld lie Ceq,olrM 
to CI!lbll.b the pred .. lftl.lll d.luclloll. Tbls I,,,,, o( .1-.."",,"" ... lerlAl 
8O'OeIIflIi """,101 c .... e CfCUC paltcrna rJ .cc",,11III UId. croll. 10 tllc 
be.d! oil tbe .-ttl lad ..... tll a1~ .. of I !lUllnl barrl." pllced .. "", the 
Itudy area. Ih. 1.lenl of .ecretlon alIOS crollon bel .. d"pc..:l ... t on U • 
... ..-Ira of tile barrier . 

",.. q_lltilT of tlnd! fill of allt.bll charae lHhtln r ... dred fo, 
lhe .... c-e..:led bocb flU plan _a 1.100. 000 cubic yardl. ,,"lel1 _101 
pr .... td .. a lleocll widlll ol ,bo\11 100 tn' at elt.""UOII , fUI .. bo~ ..... 
1_ ... t.r. ",.. .. cl:1l. 1 qlllIlIU, of .Ilfial placed OIl thl beoct. 111 IhI 
ldtla.! flll ... '.lU.OOO cllblc , .. da. of wIIlcll .. 1>0., 20 PUC,", ... o( 
a ahe clI .... ct ... lnlc ""'Iell _"lei be trlaaport .. d ""'1 qalcH, 10 tIM o H-
abon ._ trr ....... actioll IJId Nne 10 .. dj ... 1 die boU. Il~ u. the 
o(f ....... 10II1II. Tbla fine, fnctt .... lIt IhI ldllal fiJi 1a balle ... d 10 
line Af,~ • CkHIlU. rol' III .,fecu ... labUltr of llIe botl_ alopll ill 
Ihe f o ........... all .... and hellCC , dellall. llIflooencc OIl _lAuLatlntl 'paeiHc 
beach "ldth ... boo .... 111 hl.h water dll ... n.. q ... lliity of beach rUt of 
, .. U .. h lt cAf,Uct."utlca to r_b La the for.aI'Iot'. 1.0Mc and ropldl, 
.... bUIu: tllat &_ .pptu. to ...... 10 "" ..... bellIl tbe _ 0 . 100.000 • .-,Ie 
,ud.) ... orl,iAdl, ClH .. ted fOf tht u~lIded plall. 

TIl, CUI of Ihe laltial bI.d! flU ... a_"t 17U1.S00. 51«. thl 
Inltbl fUt. t"- "'en, ........ 1 plac ... , of _tleheent ... lea.1 •• 
eolt IIl.r.o( ,-"" beU ab""'l .2.000 cUbJe ,a'de and $)1.000 re~c;thc1, . 

'0 



0.. thil ", .. lI Ibl ._1 COlt of .. LntaIJlJ", tt.. ded." dlNnlloa. of 
lbe be.a. Oft ... So-,IU puh,d eo.old be uUuted .. (oU_: 

llItltelt On InUhl u. ..... ~ .. t 
01 bud! (HI l7a,SOIl " ).'" 

AooortultlGr1 
Noudlt..:nt 42,000 r:u. rets . at St.OOO 

lU.OOO 
'.<>0 

Conll.duhl, thoo U,TOO fut nf .bon lu. ....... c aUbUi1r _ld bo! 
!lbut-d It IpprOJl" .. UI, ' •. 30 per Une.1 fOOl per ,.nr . ThI .. LIIUllInGI 
01 t hl bll!lcb" Vh,lI\l. lIeleh ilia' defillitl lllfllll!/KI fill thl , "bi llty 
of t ile .dJ.elnt Ihon UM . A,. _14' ... '1 .... latt.atC. Ibe Iborl ... I ll 
r eceiV. ilIctdenu I bent!'U rill" ., I ... t l .U •• nonh .nd _th of ,1M: 
flIJlICtl.W H .. hl or Vir,inl. tlncb, 1lIIre(Ofl. 11M: _n •• d C~tI lbocI1.d 
be IehaU, .pplled to .1>0001 «1.000 fut of "(lU 11. .. Ulhn t bu 16,700 
f e .. t, _klAl tbe ....... al eM' .bout St.1O I'IU liIIe.t f llO' of lII .... e . The 
'MUll dar .... _,. be IItI_ted 1M .'nl· • .iII11II a .. , .. 11 .... ,. .. ",t_"t 
&.1"", Ull nllll~ .rea Which _ld pro"llSt! It.hillty of thl ... ore c .. parabla 
to tha t of lh .. baado fill. 1lIe nl..nllll ........ 11 fr .. 711'1 S Ir" t '0 3lth 
StU'" _ld nH'd l.le11.l. ... IIOdUlutlon, or e_lctc ,epuec.tnt tilth. 
fOOdlflad Mil", to pro.-lde Ihe dulfed ,Iowl lI.bIlHy. 'nIa ...... U 
"' .... I d be ~.ubl. Ln , .. bJlh., 10 II •• n_ 'u_1I Ill" r."" .. lIt "' ...... 
I tructed .t 1'01'1 510ry , ' · iI',lnl.., 10ClIed .""r\lllt-tel,. , dl •• noull of 
v ",inh lIucll. ~ PorI SIOI'r ...... 11 II ellt-lac! 10 hUll' prc.elll 
"'p t'_1Il COli of Slao ~r 1I •• t foot. Tllue(oc., In. CO,1 f or c .... ~ 
It ~ "., t ln&. lIToperl, dell.p1I!d ........ 11 " Ylr,hlla audl • • Uowilll _ 
.alv.,e "' I~ r .... th. Vli.H,. _11. ewld eon"","""'11, "- ,,11a. t ed 
. t SIlO pe r U.,.,.l (001 • .- ....... 1 _in' .. nlftCe roc .. lineal fool",. ba 
II l _ted.1 I ~rcent of Tn. Inlllal ",on. Tbe total .1InUI1 char, .. 
WOOIld be " foll_: 

In1e',eal on !.nlt lal IJIW'~III 
(16,700 ft • • t S15O) or U,iO',OOO .t J."; 

o\aoC'l lu 1100 
MdntefllJOCe (16.700 ft. II 51.50 per ft.) 

Thl ._1 ""'lrse per Une,1 foot 0( .hbUh.d Ihon _Id lNI .bout 
SI. OO. ",. ec_lc .(tw.IIt." or _intalfll"" tile be.eII III rrOllt .f thl 
.,,1.1111, ...... 1.1 .nd eOJllCroetoe _ltva., II IPIN,,,,, t . C ..... t r vc: U oo of • 
..... ...... 11 _ld not .Id in .... Int.htl'" tha balCh . Th. h e ! Iba t •• 
adeqlllh blat" " ..... 1.1 e ... ntl.l to tile Vlr,lnl. a .. CII ..... f ., ttuu!l"",l 
PU'~' (..rill ••• JIIIIHI.I. tile bead> fill fo", of Ioho .... lI,bl. l lutl.on . 

It ... t ~ rccop.h,ed thAt tlla pr •• nt beach rU t .ntI _d.t.l"t 
prop .. _ld .... t pr .... ' ... c_"t .. proteCI' ... 10 ttl. boi"'tlll~ (r .. . 
" ..... If burica .. illte",II,.. 11 II Ilpp&rlnl !bat 11>1 , ... btl ........ 11 

" 



~us t be •• Ift~~d to effect I h l ,h ~Ir •• of backthor. pr ot ec tion durlnc 
the .. conditio..-. Caa.plne proucHM t o the blct..,orc ald ... t UO,..I 
of hurrieane I.lue .. dt1' .... Id rftlu)rc lublhntlat .OdIHea H ... of t he 
ed.tI. ........ 11 Dr prot.ctive b ... a. Of boItl!. 

~ lener . l patrun o( Uttoral .. tt r hl IOOveMnt .ithin lhe Itlllf)' 
II l1lts is lID! hvouble to. th. InaU II. tl on of I ,.oln 'rUb to 
..,I .. ,tantilll)' reduce the net 101 .. 1 of .,nerill frOil t he lleach lone or 
It.b ll~ the Illor . in a more I.a •• t d politi on. The ,erectivenel' of I 
, rolft I.,ne. wollld be a HHclIlt, l( n01 u.poulbl., to .ullItICd l., 
Iy. l l1ate wi th pr .sent d.t.; howev.II r, an .ltLllate .a., be .. de of tbe COl t 
Dr .-uch • 1"lta .Dd eOlOflO. r ed with pres.e n t ..... 1111 b .. ell _r l __ nl 
requ.ltnocnu. ThO' .. al lllnea preHnl CCI.t of • (faill I"IUII IIJoI1a.r I" 
ca ...... " 10 t hrot p.opo .. a I. d,fer r ell co ... truc: tt_ in the 1,,2 UCl0<1 
(I .c " consbtlnl of 21 creoloted It.~r ,,"'lJu: , 300 feet In Ielll t h , 
between lIud .. Inbl ,,,a 35 t h Street) II 51,167, 000, ,",.II &Bnull Chu, •• 

for. ,O...,.O'&t period could be U l iaated .. fo llow&: 

!ntee .. 1 on initia l hrve.tMnt .t J.'" 
""",t h.tlon 
llep1a~nt, after 2l y<i'UI , of outer 

200 fut of voin. 
lUint.IIna"", 

$«1 , 800 

'. "'" 

TlIe ."""d eon for u t lflc.h l .. "'Ir 1 ..... 1It of t he be.ch. h •• \;"ted 
fit $42,000 , th.er.rore, the IIroln ..,ne. _ Id 001 be Junlf~a U it 
_hi tOlllPletell' elL-WI. tbe .rtl.fl.~ 1 ...... ruru.c..t u.,,,lrcoae Cl U. 1ft 
view of Ih. type of 11ItClni pr ocalMI at Vlrlinia Be.ch It apc>elra 
t hn 'n •• tL.ate or iIO ~re.nt rectuo:tlon in _rllhlw ll1 req"l.u.ell1' 
dll. 10 t b. pre&eDCe 01 • ,rou. I.,St ... would be CI~ rl., Iibenl f M 
.. tabltabint lhe Junillution f or eo.n.trIlCU ..... or t lw ",&te.. 0.. tlIla 
be.1I of .... 1l.I,t.tion .nmo. l ...... rtlh .. n! r~"ln"nta 01 t he bucll wltb .... 
Iroin ...... ld ha.,. to be aubshntiaU, hl.F>f!r bdore • ,rol.:l '"SUII .ouLd 
.ppr .. ch J".UUculon. A ,roln • .,11 •• that _ Id be effective lB 
u","cL,. nOlltlshMnt r cqulrnentl of tbe p rohl .. Irca would. ea .... _ 
reeualon <'If t bc .hote. IliJ.een l to the VUllol' aeach at .. and thl 
r.".lt of I"ch d.uIa, .. Ihould be lKb>.tc4 in deur.lnln, t he Jultl.fic. U Oft 
of • ,rol n .yu •• , n..uh.e, the ultt-If! .n ... at colt of _l.nu.lBin, 
the all ..... with I voln I"IU. _ld be subltantbU ., .ore th .... Ihe 
est~ted S71,ooo, 

TIl. Itucty hal r ... lted '" thl follow I", concl"dOMI 

. , n. beach eUI I.IId. aub&equent parlodie nouri~nt bavc 
.... ued to ¥1rtuaU, 'Ublll:u IN! thor. wi.thln tbe . Iud., lholu and for 
conaloerab l . dl.llne,. D'lJ' t.h t","roof &I nI .. ,gnabl y low e .... t per IlnuJ. 

" 



root of ttlOI'.. TIl. requued __ I utlfldd r.pl.al~lIt rat. to 
.. blat. ttle 'rotoonUOII UU .~.tI t. 1M .M<lt a.J ","k J ..... pot, 
II1M.l root 0( ..... e. 

II. Tba at. do IIoOt in.lcat. tlw _pi...,.. Of ~lnoaat 

direction or al ... _OI' •• tub.! _ ... t. ""t dO lndleat. t .... t tllen 
u •• ..,n."t.l.al -.hor .... H ........ typtc of _terul .'eM"t ~ldl to 
""obabl, rflated t .. tbe .... -.1 .ad It._ ch.,.ro '" ...... ellua(:tu-
utln hi the ...... 

C. Mailltf! __ of till!: pru."t be.ch dt.llllion' b1 pulodlc 
artUlela.! _r' ........ t to III ..... t .cOII_leal ..,thod or pr...,ldlq 
lft.bUtt, .. f t!le .a-e .Itd Pl'O~cUOft to WId laTion. local~ .... tile 
bocUIIOl'e. 

" 



TABle 1 

WIDWUCAL ANALYSIS 0 ' BOlI.II«< SAJlPlES IJI' BOlI.II.OW A1U1A5 

(Stlpplil!d by VhJlnh Such Broden eo....lI,,"oll) 

COII!poa UI! 
Suop1e Ho. 80rlJlf S..,,,, 'RII.CBJrlT lETAI " , 
.. lid Vo l woe JrlUJllbI!~ Huoobeu 70 Muh 100 Muh 140 Ml!IJI "" w .. " 
l !ld'~.!$;d • 210 !!!! . • 142 .... .,~ I!!! . . Q7~ _ . , · .' • , • 73,53 '4.3' " .17 911.n 

• '.' (511 , 200 • '.' ~u .,d.u • • ., 1,2 , 3 , " 

, 3.4 . ~ , ' .' • , , , '.' 43,2 1 51.53 62 .0' 67.0 

( 61 . 450 CII , • • , • rda , ) 

'" , 
, '.' • '.' , 3 . _ , 5 . 6 , • 4 , ' , 6 5 4 .88 1 3.M 116.5 1 9O.n , 3 , 4 , 5 . 6 

('3 ,450 ~u • .. '.' ,d, . ) " 11 .1, 3 , 4 

, · .' • • • .. I , 2 , 3 41 . '6 " .H 59 . 42 '4.61 
($2 ,120 (.11 • .. 1, 2 , 3 

,lII.. ) " 1, 2 , 3 , . 

, ],4,5 , 3 , 4,5,' , " '.' '6.03 1 •. 14 12 . 1 6 '6. :U 
(63 , 1180 ~II. " '.' rd. , ) .. '.' , • , • • '" 1, 2 , 3 , . 62,20 93.ll 96.22 96.91 
(e3 , SOO cu. " • ,de,> " • 

14 



eo.l>05lttlt 
S"""lt Mo . e"r lnl !lurIe PBIICJ!N"f lt8TAt. N" 
and V" l llM 1'I .. ~r IfuIobers '" ~", 100 IoIo:!sh 140 Null "''', .. " Indta.$.-d . 210 _ . . 149 !1!! . . 10' -. . 274 I!!! , , '.' , , , 

" 
, 

" 1. 2 , 3 , 4 
(81.700 C1.I. " ' .3 

yd •• ) " 
, 3 1. 3l 4l .~ 48.~J ~4.01 

" l , ~ , J 

, 4 , ~ , 6 , 3 . 4 . ~ . 6 

" 6.7.I,~ 

• " , .' 61 . n 82.~4 87.~ 89 . 88 

(137 .000 " 4 , ~ , 6 
00. 

" 3 , ".'.1>. 7 rd • . ) 

" '.' 
" 1,2 . J 

" '.' , 
" 

, J4 . ~7 46.12 ' 1.1. 36. 62 
(111,100 cu. " 1. 2 , J 

rd • . ) " I , 2 , J 

" '.' 
" , .. 

" " J . 4 , ' , 6 . 1 HI .8~ 77 . 93 n.'6 1'.29 
( 109 . 100 ~ . .. '.' yd •• ) " 4 , 5 . ~ 

• '.' , , 
u , '.' 1>9. '"" 92.2'" 96.23 97.U 

(4' ,410 cu. 
, , 

rd • • ) 
, , 
• '.' , '.' 
" 3 , .,5,6 

U '-N , 31 . 47 76 •• J 87.20 91 . ,3 
(39.200 c;u. ' -N • 

yd • • ) ~N , 
" l,2 . J • •• ~ 

" " 1 , 2 ,3 . 4 . 5 H . 38 73.98 83.02 "." ( .4 , 600 cu. " 
, 

rd •• ) '-N 1 ,2,3 ,. 

" 



c:...p..s lte 
S-P!Jl! "". leda,: S .... I .. 
aad "el _ ...... lfIBbeu ,. .... 100 N ... II UO Nutl '" .... 
Jrt4lcu .-d . 2 10 .. . . H" • • .10' III. .(!!. ,., . 

" • .. ... 1.2 , 3,. .S.33 69.7$ "." ..." 
(lO,SO(! ~. " 1.2 ,3,. , ',& ,1 

,d • • > , J , . , .5 , & 

" , '.' 27.21 .7.n st.n ".Ot 
(Ll , NS c. • • a , 

,d • • ) 

, , .. , • , ',6 .:iI .OCI 1"1 .10 '2.n 'I • • " 
(U , OOIO '". • . , 3 , & 

,d •• ) 

" 1, 2 , ' , .,' , 6 , ' 

" .. · .' ... . 1 • n.48 ... n .a.ao 
(n,ZOO "' • .... ) .. ... 1,2,3 n . 711 110. 02 n .06 "." (:n,OOO '". ,d • . ) 

(TO'I'AL vow. • I,OTt,OIIO (\I . ,cU.) 
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FIGURE I. LOCALITY MAP, VIRGI NIA BEACH, VIRGINIA 
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