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ABSTRACT

Beach Prisms are modular, precast, preassembled erosion control
systems which function as permeable detached breakwaters and affect
deposition of sediments suspended in the water column. Triangular
prisms, ranging in size from 2-12 feet, are cast from high quality
sulfate resistant concrete designed for extended exposure in marine
environments. The concrete admixture is a 5000 psi compressive
strength ASTM -C.-150 type. Individual castings are post tensioned
into 10-25 foot units with a corrosion resistant stainless steel tie-
rod system. Integrally cast-in turbulating elements were designed
using wind tunnel data generated at Ketron, Inc. These elements serve
to induce turbulence into inshore water flow thereby dissipating the
kinetic energy, which causes suspended solids to separate from the
water by gravity. Sediments are first deposited behind the prisms and
eventually out in front as the shoreline profile becomes modified to a
gradual run-up configuration. Accreted sediments then may be stabi-
lized using native vegetation. This paper reports on the accretion
patterns, rates, sediment characteristics and the feasibility of
vegetative stabilization of the accreted material. This cost effective
system offers a practical alternative for controlling and stabilizing
shorelines in moderate to high energy areas.

INTRODUCTION

The ecological significance of wetlands is widely recognized.
Communities of wetlands plants provide food and add structural complex-
ity to shallow coastal ecosystems, thus creating habitats capable of
supporting abundant and diverse animal populations (Odum et al. 1984,
Martin et al. 1961; Needham 1938). Wetlands are also important for
nutrient cycling and exert marked influence on sedimentological
processes through the stabilization of subtidal soils (Eleuterius 1985)

and the dissipation of tidal and wind-generated wave energy (Ward et
al. 1984),

Despite the importance of wetlands for maintaining environmental
quality, total acreage of this resource has been greatly reduced. Of
the 215 million acres of wetlands existing in the conterminous United
States in the mid-1500s, only 99 million acres remained by 1975
(Cowardin et al. 1979). Most of this loss was a direct result of land
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management practices supporting agricultural, commercial and recre-
ational development (Woodhouse & Knutson 1982). In recognition of the
need to preserve wetlands resources, numerous forms of legislation have
been enacted by federal, state and local governments to protect

existing wetlands and to support efforts to create additional wetland
areas (Dillmann 1985).

Maryland has placed a high priority on protecting and augmenting
the aquatic resources of the Chesapeake Bay. In 1986, critical areas
legislation was passed which restricts residential development along
shorelines and requires 100 foot buffer zones of vegetation on farmland
bounded by waterways. The Maryland Department of Natural Resources
offers a 50-50 cost-sharing program to property owners using non-
structural methods of shoreline erosion control (NSSEC). In spite of
these efforts over 1,000 acres of wetlands are lost per year of which a
significant portion can be attributed by the processes of erosion
(Zabawa et al., 1982). In Anne Arundel County, with 468 miles of
navigable waterway and the greatest number of registered boats per
capita, a principal cause of shoreline erosion and wetlands loss is
wave energy generated by recreational boat traffic. Attempts to
curtail erosion using structural methods of shoreline stabilization
accounts for much of the loss. Through the replacement of potential
wetlands habitat with various types of bulkheads and revetments, NSSEC
is ineffective for stabilizing shorelines through the constructions of

wetlands because of the degree of recreational utilization (Maryland
Standards and Specifications 1983).

The creation of wetlands in high energy areas requires the
regrading of slopes or preferably the use of some form of artificial
permeable breakwater (Silvester 1984). Homeowners are reluctant to
sacrifice property for regrading projects and the availability of
suitable fill materials for beach nourishment is often limited (U.S.
Army Corps of Engineers 1987). Similarly, the materials commonly used
for breakwater construction such as tires, concrete rubble and rip-rap
are often objectionable in residential settings for reasons of aesthet-
ics, durability and performance (Szuwalski 1981). An alternative is
the use of breakwaters having a uniform appearance which are amenable

to vegetative plantings (Department of the Army 1984; U.S. Army Corps
of Engineers 1971).

Beach Prisms are modular, precast, preassembled erosion control
systems which function as permeable detached breakwaters and promote
accretion of sediments suspended in the water column. Triangular
prisms ranging in size from 2-12 feet are cast from high quality
sulfate resistant concrete designed for extended exposure to a marine
environment. The concrete admixture is a 5000 psi compressive strength
ASTM -C.-150 type. Individual castings are post tensioned into 10-25
foot units with a corrosion resistant stainless steel tie-rod system.
Integrally cast-in turbulating elements were designed using wind tunnel
data generated at Ketron, Inc. These elements serve to induce turbu-
lence into inshore water flow thereby dissipating the kinetic energy,
which causes suspended solids to separate from the water by gravity.
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Sediments are first deposited behind the prisms and eventually out in
front as the shoreline profile becomes modified to a gradual run-up
configuration. Accreted sediments may be stabilized using native
vegetation. This paper reports on the accretion patterns, rates,
sediment characteristics and the feasibility of vegetative stabiliza-
tion of the accreted material.

STUDY SITE

Forked Creek (Figure 1) is a small tributary, of the Magothy
River, approximately 1 km in Tength. A natural sand spit extends 2/3
of the distance across the mouth of the creek. A large shoal area
exists on the river side of this barrier, a deep water lagoon on the
creek side. The Tlagoon provides safe harborage during storms for
adjacent communities, while the shoal provides a favorable environment
for the growth of submersed aquatic vegetation. The spit itself was
heavily vegetated by Spartina alterniflora, S. patens, Solidago
sempervirens, Scirpus americanus, and S. robustus unti e late 197/0s.
Increased deveTopment of the area, including the construction and
expansion of marinas and mooring piers, produced a significant increase
in the number of boats using the area.

Erosion of the spit accelerated, and by 1985 the spit was reduced
to the configuration indicated by the boundaries of vegetation (Figure
2). At that time a boating speed restriction was placed on Forked
Creek to reduce wave energy and the entire area was revegetated using
S. alterniflora and S. patens at 8 inch centers. This approach was
effective for all areas except a portion where wave energy originating
from the river was deflected by an existing wooden groin. Scouring
from this diversion threatened the integrity of the spit. Such a loss
would have a profound effect on the characteristics of the site,
including a loss of valuable shallow water habitat and tidal wetlands.

METHODS

In September of 1986, at the time of prism installation, transects
were established to identify beach configuration and relative eleva-
tions (Figure 3). Three 10 foot sections of 2 foot beach prisms were
placed to buffer wave energetics at the site. Placement was made to
negate the energy of waves deflected from the wooden groin and from the
exposed northern face fronting the Magothy River. Additional surveys
of beach configurations and profile were made in February and April of
1987. Core samples were taken to evaluate changes in the sediment
profiles and to measure the particle sizes of existing and accreted
deposits in front of, behind, and outside of the test area. Vegetative
planting of S. alterniflora and S. patens were planned for June of 1987
to stabilize accreted sediments.
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Figure 1. Study site location, Anne Arundel County, Maryland, from
NOAA Navigation Chart 12282, 25th ed. '

RESULTS

Changes in the beach profile at the control site (transect C,
Figure 2) as measured by changes in relative elevation are given in
Figure 3. No significant changes in beach elevation above MLW were
observed during the test period. Below MLW an average accumulation of
2.5 +/- 1.0 inches of sediment was deposited for a distance of 30 feet.

Such variation is consistent with seasonally observed changes at
similar sites.
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Sedjment accretion above the westernmost prism (transect B, Figure
2) was significant at the highest and lowest points averaging 4.8 +/-
1.0 inches (Figure 4). No significant changes were observed at the
mid-elevations or below MLW when compared with the control. The
sediments accreted were coarse sands which did not differ in size from
that of the control site. Sediment deposition was maximal in the fall.

A significant loss of sediment occurred in all areas above MLW between
the February and April monitorings.

Sediment accretion at the middle prism (transect A, Figure 2)
followed the pattern observed at the far prism (transect B, Figure 5)
above MLW. Significant sediment deposition also occurred below MLW to
a distance of 8 feet from the base of the prism. This is thought to be
a result of greater sediment availability caused by current diversions
from the wooden bulkhead combined with offshore sources. Again, no

differences in sediment composition between this site and the control
were observed.

DISCUSSION

Great care must be taken in the evaluation of the efficacy of
products serving as offshore breakwaters since performance is largely a
function of the characteristics of the test site and the design of a
given installation. 1In addition, complete evaluation can only be made

by monitoring sites over a number of years. In this preliminary study
the following observations can be made:

1. On the sand substrate where the maximum recommended weight
limit of a structure was 15 to 30 1bs./sq. in., the 0.75 1bs./sq. in.

foot print pressure of 2 foot Beach Prisms was sufficient to prevent
sinking.

2. A net accretion of coarse sand sediments was observed both
above and below MLW behind the prisms after 9 months. Similar in-
creases at the control site were not found.

3. Accreted sediments were not stable and could be lost, pos-
sibly, as a result of storm surges and spring tides.

4. Accreted sediments were uniformly coarse sand, the predominant
soil type of the area.

Beach Prisms as an artificial permeable offshore breakwater offer
a number of distinct advantages over more conventional construction
materials. Installation is more rapid and less destructive to existing
habitats than stabilization methods employing crushed stone and grade
change (U.S. Army Corps of Engineers 1986). The completed structure is
uniform in appearance and is more resistant to displacement by vandals,
icing, and storm surges than comparable structures constructed of rip-
rap or tires. The structures are capable of promoting beach enrichment
and are compatible with vegetative methods of stabilization. An effort
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Figure 3. Changes in the beach profile as measured by relative
elevation at Transect C, Fig. 2.
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Figure 4. Changes in the beach profile as measured by relative
elevation at Transect B, Fig. 2.
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Figure 5. Changes 1in the beach profile as measured by relative
elevation at Transect A, Fig. 2.

is currently underway to revegetate the areas behind the prism instal-
lation to minimize the loss of accumulated material during storm
events. Preliminary measurements are promising and will be available
in the spring of 1988 (Allstock unpublished).

At present the principal disadvantages of Beach Prisms are cost
and availability. Cost effectiveness is closely linked with the
availability of alternative construction materials and the size of the
installation (Gaythwaite 1981; Power et al. 1979). In Maryland, the
use of Beach Prisms for shoreline stabilization is becoming increas-
ingly popular. Designs incorporating vegetative stabilization have
been accepted by the cost-sharing NSSEC program of the Maryland
Department of Natural Resources (Zabawa 1987). Many of these newer
installations are being monitored and more comprehensive studies are
planned within the next two years. It is hoped that the development of
these and similar bio-structural shoreline erosion control method-

ologies can be used to maintain the natural integrity of heavily
trafficked watersheds.

This work was made possible by the donation of the Beach Prisms

from Beach Prism's Ltd., Main St., P.0. Box 179, Queenstown, Maryland
21658.
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