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ABSTRACT I
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INTRODUCTION

Beach replenishment, the creation and main-
tenance (nourishment) of artificial beaches is
gaining popularity as a way to both stabilize a
receding shoreline (thereby protecting ocean-
front buildings in place) and maintain a recre-
ational and protective sandy beach. Unfortu-
nately, little field data has been systematically
and consistently collected and analyzed on the
performance of artificial beaches in toto (StaU-
BLE and HoEeL, 1986; PILKEY and CLAYTON,
1987). Such analyses could yield important
information on fundamental principles of
coastal processes and provide a sound basis for
cost/benefit evaluations of proposed beach ero-
sion control projects utilizing artificial beach
replenishment.

In an effort to gather together and evaluate
data that has been collected, analyzed, and pub-
lished, the Duke University Department of
Geology’s Program for the Study of Developed
Shorelines conducted an historical survey of

90050 received 9 March 1990; accepted in revision 20 March 1991.
'Present address: Department of Marine Science, University of
South Florida, St. Petersburg, FL 33701.

beach replenishment on the U.S. Atlantic Coast
(PiLKEY and CLAYTON, 1987; PILKEY and CLAY-
TON, 1989) and Gulf of Mexico coast (D1xoN and
PiLKEY, 1990), and an analysis of those results
(LEONARD, 1988; LEONARD et al., 1989a, 1989b,
1990; DixoN, 1988; DixoN and PiLKEY, 1989).

This Pacific coast information is the product
of an extension of those earlier studies. The
data of this report were gathered from inter-
views of government officials and local scien-
tists, media reports, and a wide variety of gov-
ernment reports, including Congressional
documents and U.S. Army Corps of Engineers
Annual Reports, as well as published technical
literature. A brief, qualitative overview of
many of the projects listed in this table is given
in CLayTON (1989).

DATA TABLE

Table 1 contains the following information:
location of the replenishment operation; date of
the operation; “type” (i.e., purpose); physical
dimensions; cost; immediate effect; eventual
fate; and sources of primary information. The
information is current through 1987. Updates
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on some of the projects can be found in MAGOON
et al. (1989).

Type

Unlike replenished beaches on the U.S.
Atlantic Coast, which were emplaced primarily
for the purpose of beach erosion control, Pacific
projects have been carried out for a wider vari-
ety of reasons: harbor construction and exca-
vation, harbor maintenance dredging (by-pass-
ing), beach erosion control, and disposal of
upland or flood control spoil.

Harbor Construction

The excavation of harbors and marinas pro-
duces millions of cubic yards of dredge mater-
ial. Often, this sediment (or some part of it) is
placed on adjacent beaches.

Harbor By-Passing

The 1928 construction of the Santa Barbara
Harbor breakwater dramatically brought to
light the consequences of interrupting natural
sand transport within the littoral system.
Severe downcoast erosion commenced immedi-
ately after breakwater construction while the
sand trapped upcoast of the breakwater rapidly
widened the beaches there (O’BRIEN, various
dates; GRIGGS and Savoy, 1986).

In recognition of these well-documented con-
sequences, most port authorities now conduct
by-passing operations on a semi-regular basis
to mimic the stymied natural sediment trans-
port system. Sand is dredged from beaches or
shoals upcoast of the harbor or from the harbor
channels and is deposited on adjacent beaches.
These projects are usually considered part of
the operation and maintenance (O&M) program
of the harbor and are paid for from the harbor
O&M budget.

Beach Erosion Control

These operations are conducted as part of
long-term Federal beach erosion control pro-
jects. Sometimes the beach replenishment is the
primary aim of the project, whereas other times
the sand is emplaced as part of a groin construc-
tion or maintenance program. Beach replenish-
ment, in the former case, usually consists of an

initial restoration, followed by periodic nour-
ishment.

Beach Widening or Beach Restoration

These projects are not part of an ongoing
beach erosion control problem, but are one-time
operations undertaken (usually by local inter-
ests) to restore a beach, or to create a beach
where there was none before.

Emergency

These projects may or may not be associated
with a long-term beach erosion control project.
Typically emplaced in instances of severe ero-
sion (e.g., after a major storm), these projects
are built to afford temporary protection to the
upland and to “buy time” until a regular pro-
gram can be implemented or continued.

7

Upland Excavation

Occasionally, excavation for upland construc-
tion produces large volumes of sediment which
are placed on nearby beaches.

Flood Control

Occasionally, a river may be deepened for the
sake of flood control, with the resulting dredge
material deposited on a nearby beach.

Cost

Operation costs, as reported in this table,
have not been converted to present dollars; the
information is presented here as stated in the
primary reference(s). In addition, information
on the economic benefits attributable to a fill is
rarely available, so those benefits have not been
factored into the costs listed here.

Immediate Effect

“Immediate effect” refers to the immediate
effect of the sand emplacement operation. Usu-
ally, this information is presented in the orig-
inal reference in terms of overall beach width
at the time of the completion of pumping (or
dumping).
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Eventual Fate

“Eventual fate” refers to subsequent behav-
ior or state of the fill. The year cited refers to
the year in which the noted observation was
made or reported. In each case, an effort has
been made to recount closely the wording in the
original reference(s).
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