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- BEACH NOURISHMENT AND SHORELINE STABILIZATION:
THE USE OY DREDGED MATERIAL FROM THE HAMPTON ROADS DEEPENING PROJECT

Samuel E. McGeq
- - US Army Corps of Enginaers
Norfolk, Virginia

Introduction

The construction of the S55-foot channel for Hampton Roads will ulei-
mately require the removal of approximately 60 MCY of dredged material, and
‘ the construction of the Virginia portion of the 30-~foot channel to Baltimore
| will require dredging approximately 25 MCY (Figure 1), Substential quantities
of dredged material, suitable for beach nourishment and construction f111,
will ba excavated during conatruction of these projects. In accordance with
applicable laws and Federal policies, the beneficial use of dredged matarial
was thoroughly investigated during the preparation of the General Design
Hemorandum (GDM) for the Norfolk Harbor and Charnels Deepening. These design
invescigations confirmed that substantial quantities of beach quality sand
would be removed from the channels during some phases of construction, and
that beach areas weres located within navigation project ereas which appeared
to be suitable candidates for beach nmourishment. Other beneficial uses for
the dredged material that were also evalyaced included construction £111 for
the island construction phass of the [~664 Hamptoan Roade Crossing, other con-
gtruction and fill work, perimeter dike gtsbilization for the Craney Island
Federal Dispesal Arez, and the construction of an offahore undervater berm in

the Atlantic Ocsan.

o

During the engineering and design of the Norfolk Harbor and Channels
projeet, the Commonweazlth of Virginia vas advised of tha opportunity presented
by the anticipatsd excavation of large quantities of good quality material and
advigsed a8 to the procaduras and State requirements that would have to be
accomplished in order to realize the bensfits from thiz oppeortunity, Favore
shle reéponsas frem the Commenweslsh and geveral losal govarnmenss resultsd in
the development of preliminary beach £411 plans for beach sites along the
lover Chegapeake Eay and  the Aclantic Ocean. These preliminery plans
sddreszed the qualicy, quantity, and recovarsbilicty of the dradged metertal
and evaluated the cowpdtibilivy of the dredged material with the native mate-

rlal on the besches, Comparative cost sstimates wers developed which provided
8 means for analyzing the eéxpacted cogt change attribucable ¢6 the benaficial
nge of the materisl when compared wiih the orimgry d¥aposal plan.  TPhis infor-

m&tion was intended to provide a retional basis tor ene USimonweason sud
inteveated locsl governmente to make the Recasanry pollcey and funding deci-
sions required fer the agtual impleméncation of the baneficial uge of the

material.,

The implemantation of & successful begeh fill plan or other beneficial
use of dredged matarial regquires the resclucion of meny cowmplex imsues
tavelviag lands, sagcuents, utilities, locsl cooperation agveemente, funding
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agresments, and envircomental protection, 1t should be emphseized that the
¢ these isaues vequires comprehengive sand sccurate

succaessful rtegolutlen of
¢ngiloeering ead deslgu Luforaestdinis Thepe—de—ne- - subeotlitute £for eccurate
infcoomation Taganding the longtdeon, &yne musnedeun. and recovarshility af

cha maverisl to be gradged, Similavly, ghe epecific bsach arsa to be filled
must he thersugzhly dnvestigaced and iwcarparatad inets vha aanstrpigntinsn nlan

for the parent navigation project. The beneficial use of dredged materdial
for beach nourishment depends on the development oS & practicsl, #CONOTIGRL,
and environmentally acceptable construction plan which results In the use of
dredged materigl belng mare cost-effective than alternsiive sourcss of
matardinl Fre hazah 41 _

Policy lesues

Although the primary fumetiocn ef _nauigarinn _prajact canztructing snd

R R e mw pwarhd:s oo fe aad S REd ot amie im it mmmnmgim | Ammgaeme las At
directed chat the dredged marerial from such projecty be made availuble te
the etates for placement ot glace beaches, The basis for Federal policy is
the WEDA of 1976 (PL 94-587). FSectlen 145 of that Act atates, "The Secretary
of tha Army &acting through the Chief of Engineers, is suthorized ypon raqueat
of the state, to place on the baaches of such state beach guality sand which
haes been dradged im copstructing and waintaining navigation inlets and
¢hannels adjscent to such besches, if the Secratary deems such action to ba in
the public interest and upon payment of the increaged cost thersof above the
coat requirad for altermative machods of dispoaing of such sand,” The above
language was modifed by the WRDA of 1988 (PL 99-662) to inmert after the word

Uyaymant" the words by such state =f 50 gaxaane’,

Several key words -have been uyndarlined which mevit further digcusalon,
It {s important to nots that sotien on this beneficial usa of dredged material
usually will require & fipgquest: from the grate," This would imply that 2
local government wishipg te usa dredgsd sand under the proviegions of this law
must firvst obtain the CONCUXTENcsS and mpomsorship of the State. This is in
fact the District position that has been gubmiteed to the Commonwealth of
Virginia, This policy enables the Commomweslth to resolve conflicting local
government requests for gand aud establish State prierities before requeating
Fadarsl sasaistance. The reéquirement chet rthe dredged materisl be "beach
quality sand" places the responeibility on tha CE te deternine the chardcter
of the mareriasl to be dredged and its sultabllity for beach novrighment. The
marerial is normally evelustsd in sécordence with the enginsering and desgign
procedures for beocl nourishment centained ia the dnore Provsction Manual (US
Army Corpz of Engineers 198487 .

the CF must elac evaluate the location of thz dredging with resapect L0

le definpition of baing "adjagent™ to the navigation project. If
rhe above criteria are wat, than the CL wmuat alao meke a general gvaluatilon
of the project tou detsrmine 1f 4r is in the 'public intersst.” This public
interest derermination msy be complicatsd by vncartainties regarding the
swnership of the beach or dece 1 she expectad benafits to be derived from
the beach nourishment, with regerd (o egtablishing the increased

the reagonsab
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cost' foyr placing sand on the beach above the gost for alternativs methods,

the CE must perform the mnecessary <cost angineering studies to accurately

estimats such cogc, Other pertiaent policy informetion wmay ba found fn CR

publications (US Army Corps of Englneers 1981a, 1983a, 1983b).

licy raview for the Hampten Roads deepening,

Subsequent to a thorough po
the Norfolk District conveysd & summary of the beach disposal poliecy to the
Commonvaalth and interantsd local governmants. The Commonwealthh in turn hag
+ha YAarnat

developad State policiea and procedurss and provided guidancs s the lecal
governments.

Many of these so-called "policy issues" are in fact fundemental engil-
neering questiona. These items include the quality of the material and its
compatibility for beach £111 and ths issue of the bsach being "adjacent to the
channel.”" Lastly, the question of the incressed cost can be anawerad only
after adequate englneering and cost analysis of the slternativea. The suc-
cessful use of a dredgad material for beach £i1l depends upon the willingness
and ability of the Faderal and State officials to develop a suitable plan in

conformance with the appropriate policiles and laws,
Zngineering and Derign Objectives

The resolution of many of the policy, real estate, and environmantal
isgues depends upon comprehensive and accurats enginesring and design, A
primaxy engineering objectivs for the conatruction of channels and the design
of beach fill projecte is the cellaction of sdequate zoil information from the
dredging area ae well as the beach. If beach nourishment is {ucorporated into
a dredging project, it 1ls likely that & more couprehensive aubgurface inveésti-
gation plan for the channel will be required than if dredging were the only
considevation, Sufficient boringa must e made and analyzed to develop a
clear picture of ths vertical and horizostal limit of the sand deposite in the
dredging erea. Beach invegtigationz must determins ths characteristica of the
native matarizl, the location of utilities, structures, outfall pipes,
long~shore sediment transport, and othar baaic engimeering
in turn, be znalyzed to detarmine guch itema as
1. the design berm helght,
expected loss rates, and

property lines,
data, This information must,
the acceptable grein-zize range of the materia
width, and length, the nrobable fate of the meterisl,
the rasulting maintenapce requiremsnts.

The ability to meat the desirsd engineering sbisctives will generally be
constrained by the engineering and design budget and by the project
comatruction schedule, The enginsering aad dessign gtudies for the Hampton
Roads project wsrs favorad by an edequate dasign budget and schedule, For
¢his reagon, Che engineering efforts on bahalf of the beach nourishment
altgrnctives repressnt an optimum approach ro _achieving the engineering

ghjectives. Engineering and design work waz governed by the gngineering
criteris set forth im BR 1110-2-1486 (US Army Ceorps of Enginsers 198lb)and EX
T1i0-2—1813 (US Aymy Corpx of Englinesra 13783<). The Dizerac: wew alse =hlz =2
conduct & very comprehsmsive soll iovescigstion prograd which uaad zoll
borings (Figure Z), gefgmic”  proftlling’ wrg " ieboreivey CSeTning - o -develey
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both the vertical and horizontsl extsnt of szasd deposite (Figures 3~4), A
full gevtechuical report gppendix (in five volumes=) for tha final GD¥ (US Army
Corps of FEngineers 1986s) was prapared and later usad as part of the actual
contract documencs#,

As comprehansive &g this soll informmtion i3, the actual implementation
of a beach preject mey require supplemental inveatigstlons depending upon the
tvyps and scopa of hesch prajscte thar vay bs .-,_{@,at.elg}p‘ad._}::,f--:bonﬂmmtrm";th.--

These investigations were further supporced by specific fiaid invescicacions
© ot the candidate beach areas, hydrographic Survays essential for determining

quantities, and anelysiz of the available consiructisn plant and methods,

Specific angineering and dssign studiee for the candidate besch aites
were acerwplinhed by contraca, and - Zadividuwel Crepocus LU T TeacT T DEACH
#altermacdve were prepared (U5 Army'Cttrps'cf“"Eriginatrs'"1‘354b,"£‘384c,‘T‘Jt{ad,
1986b, 1986c). The purpose of theese regorts wes to evaluzts tha use of
dredged mararisl from 2z epasific chamnsl 2o nourtah = dpscific beach &rea,
in accordancs .with <he gomersl gputdancs contaltoed L the Slivre Provy
Manual. These TEPOLCF Unad & Ozscn T1L0 © SCANATLOT rerasdneatiUa. =€ am ~ .
optimum besch nourlshment preoject for the particular beach. These reports,
while not providing specific dssigne, do provide the Lind af $n facmardan
needed by the State and local officizle to tompars altarnacives. The beach
nourighwent reporte were further supplamented by & cose engineering report
(US Army Corps of Engineers 1988d4) which provided an analygis of
conatruction equipment, methodz, relstive costs for the various beach
disposal alteynstives when compared with the primasry ocean disposal plan
construetion eowt. These iovestigations wars aldad by previous local baach
sourighment projects which usad deedged magarisl and by Murden (1578) and the

US Army Corps of Engineers (1976, 198lc, 1981d).

A pajor engineering objective that wmust ba . achiaved is the
determination of how much of the availabls sand csn sctually be rtecovered
uging etandavd dredging practices and contract specifications. Dredging is
ptimarily for producing &n acceptable navigation chammel, not for mining a
particular deposit of sandy materisl. In other words, the recovery of the
gand deposite must be designed in conformance wirh the chennel construction
specificacions. Aceeptance sgactions or dredging aveas must be selected te
raselt In maximum sand recovery but still be counsistent with normal channel

dredging practices whenever pogszible, Ths anme of spacial dredging equipment
tequirsments o ragovers ﬂp&cifiﬁﬂticr.:x—--:ﬂuld--%&is_waﬁz"km&:ﬂ_mm%uﬂ—n —

total channel dredging coste and should bs avoided., This is particularly
loporeant 1f ¢he navigation chasnsgl pesducss very high banefits and the
benefite of basch nourishment erse marginal.

Hagl Eztste Ispuss

The incluaten of 2 beseh 111 disposs? szlteveative _in o .
construetion conmtract requires thet g}l necesgary esssmante and vights-o
needed for congorvation be couveyed to the Fadaral govarmment. This can
become a cowplex and difficul: fask due to the oftean uncertsinm {szsue of

T PTORELLY Cllagw 200 iglice alnog  the _d@agn. ~ihe g —teduiTanents —wuet—bg - o
ldentified and eddresssd in appropriate loeal cospsrstion agresments. The

deturmingtion of preporiy Zatsvest may elasc Laflucuce the oversil zsedasEment
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“of the "public intersac” of the baach fiil slternative. If the eroding beach
15 held by privete intersst, it may preclude ths uge of State or Fedsral funds
for the nourishment of the bsach. Because of the langth of time that may be
requirad to resalve thase real estate matters, cloge coovdination and {informa-
tion exchange betwesn the engineering and resl estste staffs sre necessary if
construction schedules are to be wmet, In summary, beach areas which are
unquestionably "public beaches" and have previous histories of beach nourish-
ment are ideal cendidates fer imclusion in the navigation channel construction
contract, whereas "private beaches” may pressnt problams which cannot be
regolved within the available time, '

Envireomental Issuvas

The use of dredgzed material for beach nourishment has been & common
practice for many years aund in most cases haa resulted in little discernible
environmental impact to the ccastal environment., The general lack of adverse
impacts refleces the adaptability and resilisnce of the resident specles which
have adapted themse¢lves to the dynami¢ beach envirocnment., In gome cases,
however, the beach enviromment may not be fully compatible with a beach f11ll
project due to the exiastence of nearby sensitive coral reef structures or the
nesting hablits of ses turtles or seabirds, The highly developed shorsline of
the lower Chesapeake Bay is generally free of thess environmental concerns and
has routinely used beach fi1ll from both upland borrow sources aund dredged

material with no apparent adverse impacts.

If ppecific snvirouwmentel proteciicn or mitigstion medsures &re applied
: to the usé of ths charnel material for besch nourishment, the project con-
: structability wmust be carefully evaluated, Specific time restrictions or
{ limjitations onh the type of comstruction equipment or procedures AY praclude
§ the inclusion of beach nourishment inm the chsmnel dredging contracts. In most
! cages, this can be avoided if the environmental atudies and engineering design
i

are accomplished comcurrently snd ias fully coordinated.

The use of dredged mEcecisl- fur beschpeurishment -ghould he Aangingered
] {n @ manner which results in the Lleast eavironmental impact while still
providing an efficient and cogt-effective construction plan. If this is not
done, the demands of the navigatioen project construction gchedule will
override the desire to use the dredged material in 2 benaficial manner.

Lo Funding Requirements

PL 94~587 and 9%-662 require the &Htate fo
increased cogte gezcciated with the use o !
] nourishment. The State, in turn, @may regui
beaches to participats in the funding. The addsd tos

ocel governments with
for beach nourishment
{ipment and the

u
1 te the baach.

4

normally resulte from the need for additionsl plant and =
additional construction tims vequired for sransporiing matevd
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Adaquate cost suginzsring ie necesszary 8l & point ig time which &llows
both the Pederal spod Stste budget nTockss requirements Lo be mer. Sufficient
funds wust bhaé budgetad for the construction year to permit the baach
nourishment work to be insluded imn the chennal 2on
cost eagineering end anslysls must compazs the least coft appzoved digposal

_nlen. with the sstificed costs feor the beach “disvdsal plan., Lt is the
ineressed cost WRICH WURt be shared Iin accerdaunce with the spplicable laws.

chaﬁha‘i A Emdmy Amedwmas THh =
LTrscga.m Lot = —n=

The cosr-gharing must be provided for in an appropiate funding agreement

+ - -
becween the State and Fedeial guv¢rumuuta‘"Th&&c‘ﬁgrﬁ%a#uss"ﬂuﬁr‘bﬁ"uvuﬁum&tcd

pefore the work can ba sdvertised in accordance with norzal procurement

practices.

Project Execution

The szctual exszcution of the use of dredged sand for beach nourishment
is sccomplished ag an Iintagral part of the channel dredging contrsct. As a
part of the Faderal dredging contract, routine CF contract supervigion and

administration are usged,

It 1is the succeszeful resolution of the policy, engineering, rteal
estate, enviropmental, and funding desuss whiclh allows project execution,
Failure to Jdequately reselve any of thase 1ssusa wili probebly result in
the loss of the opportuniey to use the dredgsd material in a beneficisl

‘manner,
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