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The National Shoreline Erosion Control Development and Demonstration Program of the
US Army Corps of Engineers was established by Section 227 of the US Water Resources and
Development Act (WRDA) of 1996 with initial funding appropriated in FY00. Section 227
provides a means by which the Corps can evaluate the functional performance of innovative or
non-traditional approaches for abating coastal erosion and improving shoreline sediment retention
at prototype-scale. A wide array of shore protection devices and methods will be constructed,
monitored and evaluated at sites that represent varying energy conditions and shoreline
morphologies. This program builds upon the experience and lessons of the “Low Cost Shore
Protection Demonstration Program (Section 54)” of the 1970's. The Section 54 Program,
authorized by WRDA 1974, focused on testing technologies for survivability in “low-wave
energy” environments (USAE 1981).

Objectives of Section 227 are to assess and advance the state of the art of shoreline
erosion control technology, encourage the devel opment of innovative solutions to the shoreline
erosion control challenge, and to communicate findings to the public. Through an extensive
technical transfer effort, the Program will provide a means for furthering the use of well-
engineered alternative approaches to shoreline erosion control. Emphasis will be placed on the
evaluation of technologies from both functional and structural perspectives and will include
bioengineered approaches.

Section 227 states that a minimum of seven demonstration projects will be constructed on
various coastlines: two on the Atlantic coast, one on the Gulf Coast, two on the Pacific coast, and
two on the Great Lakes. Project locations must be experiencing shoreline erosion at a
manageabl e rate and have sufficient shoreline length to demonstrate the functional performance
of the technology selected for testing at that site. Additionally, sites must have suitable control
sections or pre-project monitoring records, and have identifiable spatial and temporal scales
associated with localized coastal processes.

In addition to constructed demonstration sites, the program will also take advantage of
“targets-of-opportunity” to monitor sites where innovative shore protection approaches may be
installed through the sponsorship of others. That is, asite where another Federal or non-Federal
organization has implemented an approach which shows engineering promise, but isnotin a
position to properly monitor or document project performance. The program will also sponsor
the development of a database that documents installations and case exampl e reports.

Selection criteriafor demonstration technol ogies include applicability to project site,
suitable and quantifiable performance prediction metrics, sound engineering design, and
economic feasibility of construction and maintenance. Specific technologiesidentified as having
ahigh priority for testing include groin configurations and permeability, reef breakwaters and
breakwater configuration, armoring alternatives, bioengineered and vegetative approaches,
cohesive and bluff shore treatments, and other sand retention methods and site management
strategies. All demonstration projects must meet local permitting and regul atory requirements.

Nominations for demonstration sites and technol ogical applications are being coordinated
through the USACE coastal District and Division offices. The Section 227 oversight committee;
consisting of the Civilian members of the Coastal Engineering Research Board, USAE
Headquarters and ERDC staff; reviewed the 37 submitted site nomination packages and identified
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sites appropriate for further development. Technological advancements will be selected for
demonstration based on scientific and engineering validity and economics. Performance of the
applied technologies will be evaluated as related to interaction with the coastal system and other
engineering considerations such as constructability, structural stability and life-cycle cost.
Evaluation of functional performance will be documented and widely disseminated to the coastal
engineering community.

Based on availability of fiscal year 2000 funding, four sites were selected for project
implementation plan development. Thefirst of these four sites, located in the borough of Cape
May Point, New Jersey was specified in the appropriations language of Section 227. Cape May
Point is a 1.8 km long beachfront community located on the southern tip of New Jersey. Cape
May Point is particularly vulnerable to storm damage due to exposure to waves from both the
Atlantic Ocean and the Delaware Bay. Wave heights average 0.6 min the summer and 1.2 min
the winter with much higher waves occurring during storms. The mean tiderangeis 1.2 m. Net
longshore sediment transport is predominantly wave induced and is directed from east to west
with an average transport rate on the order of 152,920 cubic meters per year. Existing shore
protection structures along the shoreline at Cape May Point include a series of nine groins at
~150-300 m spacing and a rubble revetment armoring the shoreline in the easternmost groin cell
(Figure 1A). While these engineered efforts have “held-the-line” in most shoreline sections with
regard to erosion, that “line” isat acritical position. Thereisvirtualy no buffer from storm
events, which can severely damage the area, and also contribute saltwater intrusion of a critical
freshwater wetland.

The compartmentalized beach at Cape May Point presents an opportunity for researchers
to evaluate the effectiveness of narrow-crested submerged breakwaters and sillsto retain
sediment on the active beach profile. In cooperation with the State of New Jersey Department of
Environmental Protection, a project implementation plan is being devel oped that will consist of
construction of continuous breakwaters and sills across selected groin compartments in an effort
to retain beach fill material. An assessment will be made to determine the effectiveness of these
structures when used to extend the renourishment interval by retaining sand on the active profiles
contained in the groin cells.

The second demonstration site to be initiated this year is located on the Gulf Coast in
Jefferson County, Texas, about 50 km west of the Texas-Louisiana border. The beach is
representative of beaches of the western Gulf Coast, which vary in texture and composition from
mud or thin sand veneer over mud with high concentrations of caliche nodules and shell material
to dominantly sand with minor shell material. Typical topography consists of arelatively flat-
sloped nearshore, arelatively steep beach, and a wash over terrace. The elevation of thiswash
over terrace, which is the highest point on the shore, is slightly above normal high tide elevation.

The mean significant wave height is 0.8 min summer and 1.3 min winter. Astronomical
tides are chiefly diurnal with an average range of 0.4 m. Meteorological conditions strongly
affect water levelsin the area. Strong winter northers can depress Gulf water levelsto nearly 1
meter, and hurricanes can produce storm surges of up to 4.3 m. No previous shore protection
work existsin the area.

The principal cause for shoreline recession in the areais storm-related erosion. Under
storm conditions, the protective veneer of sand is eroded and the underlying mud beach is
exposed to waves for further erosion (Figure 1B). Dueto adeficit of sand in the littoral system
and storm-related down cutting of the cohesive material, the eroded profile never recoversto its
post-storm state. The phenomenon of cohesive profile down cutting is not unique to the western
Gulf coast; it also occursin the Great Lakes and bay environments of the Atlantic and Pacific
coasts.

In cooperation with the State of Texas General Land Office, the Jefferson County
demonstration site will be designed with two primary shoreline erosion abatement goals in mind:
prevention of cohesive bottom down-cutting and prevention of overwash. It is expected that
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these goals will be addressed though a combined use of sand and clay-filled geotextile structures,
beach nourishment and vegetative methods.

The third demonstration project to begin the design processis Allegan County, Michigan.
This shoreline is representative of many in the Great Lakes region. Receding bluffs carved into
glacid tills or lacustrine deposits occupy over 60 percent of the shoreline (Figure 1C). Till bluffs
exist also along the New England coast, in river valleys, and in countless lakes and reservoirs
throughout the northern U.S. and Canada. In coastal scenarios, the blame for most slope
movements is commonly placed on toe erosion created by storm waves. Although other factors,
notably groundwater, are contributors to dope instability, they are typically considered
insignificant when erosion abatement strategies are planned. At this location, receding lake level
from the toe of the actively eroding bluff puts groundwater at center stage as the cause of slope
instability.

The project area has been monitored for the past four years with respect to slope
displacements versus causative factors by investigators at Western Michigan University. Study
results demonstrate the significance of groundwater activity as the prime contributor to bluff
movements, and that slumps are most prevalent when perched ground water levels are high
regardless of wave activity or lake level. Thus, bluff dewatering technology will be evaluated that
this location to reduce or eliminate coastal bluff instability. If proven functional, the dewatering
of shoreline bluffswill be an inexpensive, non-invasive, and effective method of erosion control.

The fourth full demonstration site to design an implementation strategy this fiscal year is
Gilgo Beach, New York. Gilgo Beach is 4.8 km long portion of abarrier beach located on the
South Shore of Long Island, New Y ork, between Jones and Fire Island Inlets. Northeasters and
hurricanes periodically impact the southern shores of Long Island. These storms produce tides
and waves, which cause dune erosion. Offshore wave heights recorded offshore during the
December 1992 storm were as high as9 m. The only existing form of beach erosion control at
Gilgo beach is the placement of sand material removed from Fire Island Inlet every two to three
years. An engineered berm, with an elevation of approximately 3.6 m above mean sealevel,
provides protection to aroadway located immediately landward of the beach. Shore protection
structures such as timber groins and bulkheads have been destroyed by wave action.

At Gilgo Beach, the New Y ork State Department of Environmental Conservation will
serve as a cooperating partner, and three methods of open-coast dune restoration and stabilization
are proposed for investigation. The first is the combination of atimber or recycled plastic
horizontal lattice structure and dune grass plantings. The concave-shaped |attice structure will be
located in the seaward face of the dune. Vegetation will be planted between the plank members.
The second method of dune stabilization investigated will be an expandable 3-D sand
confinement grid system that is under development for use in inland flood control. The
geosynthetic grid cells will provide a protective framework for the engineered dune, and dune
grass will be planted within the cells of the structure. Dune restoration via use of recycled glass
combined with vegetative plantings will also be demonstrated at this site.

The four demonstration sites will be constructed and monitoring programs initiated in
fiscal year 2001. Implementation plans for remaining demonstration sites will be developed with
construction targeted for fiscal year 2002. The performance of all demonstration projects will be
monitored under the Section 227 Program for a minimum of three years. Additional information
regarding the National Shoreline Erosion Control Development and Demonstration may be
accessed viathe Internet at http://chl.wes.army.mil/research/cstructureq
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Figurel. (A) Groin compartments at Cape May Point, NJ. (B) Eroded cohesive layer outcrop at Jefferson County, TX. (C) Frozen perched
groundwater seepsin coastal bluff at Allegan County, MI.
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