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EXTENDED ABSTRACT

The Isles Dernieres barrier island chain (Fig. 1) is experiencing some of the highest
rates of erosion of any coastal region in the world. As part of a comprehensive barrier
island restoration plan along the Isles Dernieres, the Raccoon Island Breakwaters Dem-
onstration (TE-29) project consisted of eight segmented breakwaters constructed in June
and July 1997, to reduce the rate of shoreline retreat and protect the bird habitat of the
Louisiana State Bird, the Brown Pelican. In order to monitor the short-term perform-
ance of these breakwaters, topographic/bathymetric surveys have been conducted at
biannual intervals along the island from November 2000 to July 2005.

Results have shown that, in all surveys, a shoal located off the eastern portion of
Raccoon Island is clearly apparent and undergoes seasonal variability showing erosional
trends in the winter (November-May) and deposition in the summer (May-November).
Data indicate that the shoal likely serves as an important sediment source for material
deposited in the vicinity of the breakwaters.

Erosion has occurred behind the eastern three breakwaters as well as on the shore-
face. The likelihood of deposition behind these structures was largely inhibited because
of the occurrence of a tidal channel which actively scoured during winter months. Depo-
sition occurred east of breakwater 0 along the west flank of the pass between Raccoon
and Whiskey islands.

West of breakwater 3, the trend was depositional behind the structures, while west
of the breakwaters the shoreface and beach was predominantly erosional, with a hot spot
immediately west of breakwater 7. This is in part due to an interruption by the break-
waters of east to west longshore transport.

The entire volume of sediment accumulation or erosion landward and seaward of
breakwaters was calculated down to the 15-ft isobath for the survey period (Table 1; Fig.
2). Sediment volume seaward of breakwaters had a decreasing trend from November
2000 to July 2003, which is in accordance with the shoal as the sediment source. Sedi-
ments in area landward of breakwaters was not as significantly impacted as those sea-
ward of breakwaters, with only about 0.2% sediment volume loss. However, sediments
landward of breakwaters were significantly impacted by Hurricane Ivan, during which
about 8.4% sediments were eroded (Table 1; Fig. 2).

Sand appears to have been preferentially deposited along breakwaters 3-7 due to
the presence of the shoal and the orientation of the structures. A channel exists between
breakwaters 0 and 1 and considerably more scour is evident along the eastern flank of
the structures than to the west. Much of the resuspension of sediment along the eastern
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three breakwaters is accomplished during the passage of cold fronts, with one such ex-
ample occurring during late September and the first part of October, during which
maximum current velocities of 1.8 ft/sec (55 cm/sec) to the west were recorded on the
flanks of the channel at breakwaters 0 and 1. This explains why sediment did not accu-
mulate behind breakwaters 0 and 1 in the same manner it accumulated behind the re-
mainder of the breakwaters to the west.

By July 2005, a downdrift (west) erosional shadow was becoming evident along Rac-
coon Island that would appear to be attributable to construction of the breakwaters.

The shadow extends from transect 18, immediately west of breakwater 7, to transect 22,
a distance of 1,800 ft. Based on the 2000-2005 data, the shoreline retreated at rates rang-
ing between 48.65 to 75.36 ft/yr along this 1,800-ft-long site. Historically (1887-2002), the
same area eroded at a rate of 27.4 ft/yr, and while the short-term rates are considerably
higher than those derived from the longer-term data set, and consequently some of the
difference can thus be explained; the morphological evidence of a downdrift landward
offset is convincing.

The data presented in this paper will provide considerable information regarding
design criteria for future restoration efforts along this stretch of coast in addition to the
response of beach and nearshore environments to breakwater construction given similar
physical and hydrodynamic conditions at other sites. In particular, data presented here
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Figure 1. Study area showing the location of Raccoon Island, the breakwaters along the eastern part of
the island, as well as topographic/bathymetric survey transects. Shoreline was based on an aerial pho-

tograph taken on February 6, 2002, by the U.S. Geological Survey.
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Table 1. Sediment volumes of areas landward and seaward of breakwaters calculated down to -15 ft
(NGVD 29).

Volume
Volume
Changes Changes to
Volume Compared .
Survey . : Percentage  Previous Percentage
(cubic yd) with S
November Survey
2000 (cu yd) (cuyd)
» November 2000 938,966
% May 2001 944,480 5,513 0.6% 5,513 0.6%
_5 November 2001 054,148 15,182 1.6% 9,668 1.0%
S  May 2002 910,253 -28,713 -3.1% -43,895 -4.6%
ﬁ January 2003 908,069 -30,897 -3.3% -2,184 -0.2%
S June 2003 941,322 2,355 0.3% 33,252 3.7%
?; July 2003 931,817 -7,150 -0.8% -9,505 -1.0%
_E January 2004 940,996 2,030 0.2% 9,179 1.0%
5 July 2004 960,534 21,568 2.3% 19,538 2.1%
= July 2005 879,945 -59,022 -6.3% -80,590 -8.4%
November 2000 3,519,065

E May 2001 3,341,096 -177,969 -5.1% -177,969 -5.1%
g November 2001 3,435,616 -83,449 -2.4% 94,520 2.8%
% May 2002 3,353,476 -165,589 -4.7% -82,140 -2.4%
% January 2003 3,173,142 -345,923 -9.8% -180,334 -5.4%
S June 2003 3,400,679 -118,386 -3.4% 227,537 7.2%
g July 2003 3,269,052 -250,013 -7.1% -131,627 -3.9%
;53 January 2004 3,261,430 -257,634 -71.3% -7,621 -0.2%
2 July 2004 3,270,928 -248,136 -71.1% 9,498 0.3%
July 2005 3,334,351 -184,714 -5.2% 63,422 1.9%

have provided new insight into the linkages between sediment flux in the littoral zone,
proximal sediment sources and anticipated responses along adjacent coasts where struc-
tures may be built. The data indicate that the functional design of detached breakwaters
should include an assessment of the availability of sediment immediately offshore. Given
that the structures apparently disrupt the cross-shore wave propagation path, the possi-
bility of cross-shore sand trapping should be addressed in the design of future projects,
even for the largely non-permeable segmented structures. Data presented here will also
be beneficial in potentially leading to modification of the engineering design of the cur-
rent breakwater configuration. This includes increasing the potential for sand retention
behind the eastern two breakwaters (0 and 1) and a reduction in shoreline retreat by the
construction of an additional structure perpendicular to breakwater 0 and attachment to
the beach at Raccoon Island. Engineering analysis and design will be required to test
further the feasibility of this undertaking.
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Sediment volumes landward of breakwaters
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Figure 2. Sediment volumes in the areas landward and seaward of the breakwaters.

Sediment volumes seaward of breakwaters
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