Sand, sand everywhere... but nary a bit to borrow?
The challenge of addressing Florida’s

beach nourishment needs

By MICHAEL BARNETT, PE

he growth of cosstal engineering
i like 2 rising tide in Florida, Pres-
tigious universities in the state
anil around the nation are gradu-
atng coastal engineers in large o
numbers. Many of these fresh 4
faces will join the le- g

renourishing eroded beaches 15 a chal
lemge in sell. The accumulation of sand
that washes from the shore mio o bay o
ot oy the oeean (o form coastal shoals may
lead some Lo believe that the same sand
4 could be simply be recaptured
o and placed again on the beach.
Unfortunately, this may not
necessartly be so

For insuince, sand

gions of seasoned ;
professionals that SPECI:
are waorking on the o
restoration of Florida®s criti-
ciilly erodimg beaches

Allernative means ol shore
privicction have been employed., buc
generally the most viable, long-term solu-
tion 1o mandgenieni of an eroding shore-
lime s 1o put more sand onto the beaches,
or bewch restoranon. The refatively simple
viston ol replacing sand on a beach how
ever, 1% Tar from the reality. The permit
ting of such projects can be an excruciat
g process, wilh nany taking nexcess of
Five years from mitial design through final
iryplere i o,

One of the many challenges coastal en-
gineers Tace in beach restoration projects
is the idemification and permitting of ap-
propriate offshore sand sources or bor-
row sites, The appropriateness of sites
varies for every project and is determined
by o mumber of factors such as the compat-
ihility of the horrow sand with the native
material, the guantity of material available,
and the location of the borrow site.

A treasure hunt

Finding compatible sand from offshore
barrow sites is a complicated and time con-
suming process. Such sands are difficult 1o
locate, expensive w thoroughly investi-
gate, and require extensive review priof
1o authorization from stale and federal
regulatory and resource agencies.

In Florida, all parameters--such as gram
size distribunion, color, sediment particle
size fractions, carbonate content, and the
prercent ol sill/clay content— must meet strin-
gent review criteria under Chapier 628-
41.008%, FAC, in order for the Florida De-
purtment of Environmental Protection o
comsider the offshore sand source com-
patible with the existing beach sand for a
particular project.

Outside of the specific rezulatory re-
quirements for sard companibility, federal
resource agencies, wildlife protection ad-
vocates and local preferences provide
conunentary on specific parameters of the
sind that are regularly incorporated into
thee material determination process.

Buried treasure
Locating potential sand sources for

washed into a bay may real-
1ze rapid wvegeiation
; prowith, and once vegetited,
b cannot be dredged. Con-
versely, while offshore shoals
where eroded sand has gccumulaed
do mn ivpically become colonized by sub-
mierged aguatic vegeration, their remoyal
will alter wave patterns along the beach
and can result in adverse erosional Mmpacts
along the shoreline. This result, in turn,
defeats the purpose of the beach resiora-
tion project, or iransfers the problem o a
differcnn shoreline segmemt,

Mumerical modeling wsing wave mod-
cls such as REF/DIF that identfy the pos-
sible patterns of wave refraction amd dif-
fraction is one wse il 0ol inevaluaing such
project mmpacts, Beyond the erosion or ac-
cumulation 1mpacts that the removal of sand
may cause to shorelines, modeling also
offers imsight as 1o potential project effects
on near-shore resources, including
hardbotom and reefs.

As engincers attempt to refine the
boundaries of the idemified offshore hor-
row areas, they employ sophisticated
equipment 1o assess the sites” potential, As
with areas closer to shore, both surface
amd subsurface fearures of concern—in-
cluding hardbottom, reefs, shipwrecks, and
surface-piercing obstructions—must be de-
tected to avoid any negative impacts,

The absence of pear-shore sand re-
sources i not a problem for all of Florida's
beaches. For portions of the Panhandle.
the absence of sea grasses, peat, hard-bot-
wm, and reefs allows engineers 10 com-
plete the geatechnmcal studies and model-
ing required (o permit sources. Similarly
alomg the castern coast, significant voelumes
of sand off Duval and Martin coumies’
shores offér the promise of ready sand
sources for years 1o come, amd hecause
these sources are close Wy shore, their use
miay result in lower wansportation costs.

Even when close locations can be (ound
and permitied they don't always provide
the desired cost-savings. The dredging of
sand from Blind Pass o renourish Upham
Beach in the 5t. Pewersburg areda uncov-
ered pockets of oil from fecl spilled dur
ing & shipping crash in the Tampa Bay vi
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cinmity vears hefore, In addition ta the time
delavs for the project, it blossomed o an
cxpensive cleanup project
The mext wave

With s0 much beach renourishment
needed in Florida, ¢fforts are well under-
way to identify sand sources in advance of
the anticipated demand. As borrow areas
close to project sites are depleted. engi-
neers will increasingly he requited 1o
evaluate the engineermg and associated
costs of transferring the sand from disgant
SOUTCES

Along the eastern coasi, the Continen-
tal Shelf resides three o cight miles out to
sa. Public Law 1H02-426 enacted in 1994
gave the Minerals Management Service
of the U.S. Department of the Interior the
smthority o negotinte rights (o sand, pravel
and shell resources for shore protection
and beach restoration projects, among
other uses. The MMS has been agares
sively assessing the potential offshore sand
resources along the northeast coast of
Florida and has examined regional man-
agement strategies for identificd borrow
areas.

™o pain, no gain

The identitication and permitting of ap
propriate sand sources 1= a challenge for
engineers that will be increasingly diffi-
cult imo the fumre. This process can be
made less burdensome with collaboration
among community members, regulaters and
coastal engineers

Capitalizing lally on each project that 1=
undertaken may invelve the incorporation
of more extensive and expensive design
clements such as a sloping beach extend-
ing far imto water 10 break the wave cn-
ergy and reduce erosion. Other options
include the implementation of thoughifully
designed hard struciures in conjunction
with beach nourishment, or the implemen-
tation of additional sediment byvpassing
plants at inlets and the development of im-
proved regional sediment bypassing man-
agement praclices.

We know it has to get done, we just have
tee lecide which “long haul™ we are in for,
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