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EXECUTIVE SUMMARY

The purpose of this study was to evaluate the effectiveness of existing Beach Prisms as a shore
erosion control structure. A secondary purpose was to develop guidelines for appropriate siting
and installation of Beach Prisms. This study was conducted at the request and guidance of the
Wetlands and Waterways Program at the Maryland Department of Environment (“MDE”) to
determine the acceptance of Beach Prisms as a recognized shoreline erosion control structure.
MDE made completion of the study a precondition of completing its processing of pending and
future applications to use Beach Prisms for shoreline erosion control in Maryland.

The method selected was to evaluate the long-term performance of past Beach Prism
installations at selected sites within the Maryland portion of Chesapeake Bay and confirm or
discredit the benefits attributed to Beach Prisms by Smith-Midland Corporation {or use as
erosion control structures and to determine under what circumstances Beach Prisms may be

effective.

The study examined the following factors: 1) siting criteria; 2) the appropriateness of the
application as compared to other alternatives; 3) adherence to installation specifications; 4)
degree of erosion control; 5) effects on the immediate shoreline and near shore areas; and 6)
effects on both upstream and downstream shoreline environments.

Sites (see page 11) were selected as based on an initial field inspection to determine the
appropriateness of each application. Most importantly, they had to be located in moderate to
high energy environments where wave energy being the dominate source of erosion. Other
factors included the spacing between units (being less than 3 feet), water depth (being less than 3
feet at MHW), and foundation conditions (consisting of hard packed clays and sands). Of these
sites the following five were selected: Site 4 (Terrapin Nature :Area on the Chesapeake Bay);
Site 11 (a private residence located in Romancoke on Eastern Bay); Site 12 (a private residence
in Earlville on the Bohemia River); and Sites 15 and 17 (a private farm in Bel-Alton on the
Potomac River). i

Success of an application was determined based on the degree to ‘which the shoreline was
stabilized. A highly successfully installation resulted in complete stabilization of the shoreline.
A successful installation resulted in a reduction in erosion significantly increasing the life
expectancies of associated land uses and structures. A failed site only marginally reduced
erosion rates or did not affect shoreline losses from pre-construction conditions. Of the five
sites, three clearly demonstrated highly successful installations those being the following: 1)
Bohemia River Site; 2) Eastern Bay Site; and the 3) Potomac River Site 2. The Terrapin
Nature Area Site was moderately successful, due to conflicting data related to beach stability
versus bank stability. Of the five sites only the Potomac River Site 1 was rated as unsuccessful.
This was due to the continued erosion of shoreline and undercutting of the bank. However, as
noted in the assessment, this result was due to an alignment issue of the Beach Prisms with
respect to prevailing winds.

viii
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An added benefit in the case of the highly successful installations was the creation of wetlands
and associated habitat. One remarkable factor in all five installations was the degree to which
they maintained their alignment after 20 years during which time Hurricane Isabel in 2003 and
numerous Nor’easters caused massive damages throughout the Chesapeake Bay and her
tributaries.

It is my professional opinion based on the results of this study that Beach Prisms installed
correctly and at an appropriate location, can and do protect shorelines from erosion. The study
results confirm what my Engineering Analysis of Beach Prisms, Bahen Property, June 2009,
concluded:

“Beach Prisms are expected to succeed in shoreline stabilization through

dissipation of wave energy. Accretion results will vary based on many factors -
unique to each site, including tides, prevailing winds, fetch and availability of

sand in the waves.”
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1. PURPOSE

The purpose of this study was to evaluate the effectiveness of existing Beach Prisms as a shore
erosion control structure. A secondary purpose was to develop guidelines for appropriate siting
and installation of Beach Prisms. This study was conducted at the request and guidance of the
Wetlands and Waterways Program at the Maryland Department of Environment (“MDE”) to
determine the acceptance of Beach Prisms as a recognized shoreline erosion control structure.
MDE made completion of the study a precondition of completing its processing of pending and
future applications to use Beach Prisms for shoreline erosion control in Maryland.

2. INTRODUCTION - THE PROCESSES AFFECTING EROSION AND SHORELINE
CONTROL MEASURES ‘

To provide a context for the study, the reader needs to understand the factors affecting erosion
and the range of control options used to control erosion in different types of shorelines.

A. FErosion Processes

Erosion occurs when sediments from the shoreline are physically detached and removed.
Primary impacts of erosion include land loss, threats to dwellings and public infrastructure, loss
of historic and cultural sites, loss of wetlands and beaches, degradation of aquatic and terrestrial
habitats, diminished water quality, and an increased need for navigational dredging.

Factors affecting erosion consist of both natural and anthropogenic influences. Natural
conditions include weather, soil composition, topography, bathymetry, fetch length (the distance
over which wind blows in a given direction), and wakes generated by boat traffic. Extreme
events such as Hurricane Isabel in 2003 or Nor’easters can cause catastrophic shoreline losses
over short time periods. In addition, waves as generated by changes in seasonal wind speed and
direction affect longer-term shoreline process and resultant erosion and aceretion. This longer-
term process tends to help to either buffer or enhance the affect of shorter-term extreme events.
Man-made factors include land use practices that alter drainage patterns, and the location and
construction of structures adjacent to and along the shoreline.

a. General Factors Affecting the Degree of Erosion

. Waves: The height and associated energy of wind-driven waves depends on the
wind speed and direction, duration, fetch length, and water depth. The slope of the
offshore bottom is important to wave action. If the offshore slopes are steep, deep
water is closer to shore, thus subject to more severe wave activity. Ilat offshore
slopes, on the other hand, result in shallower ‘water near the shoreline, which inhibits
larger wave action at the shoreline which lessens the erosion risk. In the Chesapeake
Bay region stronger prevailing winter winds tend to be from north and west. Winter
winds in combination with a maximum fetch length in a similar direction presents the
greatest potential risk of shoreline loss due to wave action. In areas with small fetch
distances, the erosion rates are commonly lower than areas with a greater fetch.



i Flow Velocities: Flows and resultant velocities generated by wind, tide, and
river conditions can cause shoreline erosion. In addition to creating waves, winds act
to amplify velocities when occurring in the direction of tidal or river flow. Tidal

" flows are generated by the rise and fall of the tide. On arising tide, currents are
generated as waters progressively move up the Bay and tidal tributaries and
conversely downstream as tides fall. During a tidal cycle velocities experience two
maximum flows that being upstream and downstream, and two minimum flows as the
tidal direction changes. Significant rainfall events associated with tropical storms can
elevate river flows occurring at the heads of major bay tributaries. Hurricane Agnes in
1972 resulted in over 10 inches of rainfall in selected portions of the Chesapeake
Drainage area causing over $110 million in damages in Maryland alone.

jii.  Nor’easters / Tropical Storms / Hurricanes: Extreme events such as
Nor’easters, tropical storms and hurricanes can generate significant and destructive
winds and resultant wave action. A major difference in these events is the duration
over which they occur versus the longer term and chronic erosion as a result of
prevailing seasonal winds. Tropical storms and hurricanes can generate exireme
winds over time scales of hours. Nor’easters, although typically associated with
lesser winds, have a longer duration, as compared to tropical storms and hurricanes,
potentially having as great or greater accumulative effect on shoreline loss.

iv.  Boat Wakes: Boat wakes can also generate waves of significance due to
volume displacement. This is important where navigation channels are within close
proximity of the shoreline. This effect can be further enhanced within restricted or
narrow waterways.

v.  Sea Level Rise: Sea level rise is another factor contributing to erosion in
Maryland. As the sea level rises, storm surges and waves will extend further into the
coastal zone, extending landward the influences of wave action and resultant erosion.
Measurements in the Chesapeake Bay and Mid-Atlantic region show rates of sea level
rise that are nearly double the global average.

vi.  Soils:  The majority of the shoreline in the Chesapeake Bay consists of
"unconsolidated sands, silts and clays. The sediment in Maryland’s coastal plain is
easily eroded by the wave action due to its loosely arranged nature. Shores consisting

of very fine or unconsolidated silts and clays, or lighter organic materials are

particularly at risk. '

vii.  Shore Structures affecting Littoral Currents and Transpori: Littoral currents
are a function of bathymetry and direction of incoming waves. As waves approach the
shore, they move to progressively shallower water where they bend or refract until
finally breaking at an angle to the beach. The broken wave creates turbulence, lifting
bottom materials into suspension and carrying them in a down drift direction. Littoral
materials are derived from the deterioration and erosion of coastal bluffs and cliffs
and the weathering of rock materials found inland transported to the shore by rivers
and streams. As long as waves approach from the same direction, the alongshore
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transport direction remains the same. However, poorly designed, located, or
constructed shore erosion control projects can increase erosion problems by removing
the availability of local sources of sand that supply adjacent beaches, reducing the
shore’s natural ability to dampen wave action.

viii. Land Use Practices: Other factors affecting shoreline erosion are related to
upland land features and land use practices. Buildings, roads, and other structures can
increase erosion by loosening soil integrity. Structures located at or near high bluffs
can result in slope failure due to overburdening of underlying soils. Changes in
drainage patterns and resultant water infiltration and interception through permeable
soils can cause failure of the slope face. In addition, surface flow can erode the bluff
face, causing gullies and deposits of eroded material on the beach area below (see
Figure 1 below). ‘
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ix. Topography: For the purposes of understanding basic shoreline processes and
for designing appropriate corrective measures, it is necessary to understand near shore
topography. The main distinction is between bluff shorelines and low profile
shorelines such as sandy beaches or wetlands. For the most part these types of
shorelines dominate the Bay region. The major exceptions are the cliffs found on the
lower western and upper eastern shorelines. A further classification is made between
high and low bluffs. Bluffs (generally those in excess of 30 feet) are highly
susceptible to upland land use factors as previously described affecting slope stability.
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b. Summary The combination of all the factors mentioned above result in highly
variable rates of erosion along the tidal shores of Maryland. Except for extreme events
such-as Noreasters, tropical storms, and hurricanes, erosion tends to be greatest where: 1)
fetch length is greater than three miles and in the direction of prevailing winter winds; 2}
sediments are unconsolidated ; 3) upland areas generate a lot of runoff or saturated soils;
and 4) where sediment supply has become restricted. The rates along a particular reach of
shoreline and the contributing factors must be evaluated on a case-by-case basis to
determine the relative effects of each factor.

B. Description of Shoreline Control Measures

Approaches to control shore erosion are commonly divided into the categories of
«qtctural” and “non-structural”. Structural shore erosion control methods are best defined as
those applicable to higher rates of erosion, employing principally traditional methods of
shoreline stabilization. In most cases, these result in barrier type structures and/or the
“hardening” of the shoreline. Within this category are bulkheads, revetments, groins and
breakwaters. Non-structural shore erosion control projects are those that use bioengineering to
create protective vegetative buffers. Non-structural projects along tidal shorelines are usually
accomplished by placing clean sand fill in the inter-tidal zone and stabilizing it with tidal marsh
grasses. In certain applications & combination of both structural and non-structural approaches
can provide added benefits.

In evaluating an appropriate approach to control erosion at a particular site, it is necessary
to determine which factors are primarily responsible for the erosion problem. In addition, the
site must be put into a larger context of the reach in which it belongs. A reach is a segment of
shoreline where the erosion processes and responses mutually interact. An example is where
little sand is transported by wave action beyond a major headland, creck mouth, tidal inlet or
where there is a major change in shoreline orientation. This is important when addressing
potential impacts that a shoreline exosion control measure may have on adjacent areas within the
reach.

Solutions to wave induced erosion and associated factors are the focus of this discussion
and the following sections highlight the range of possible control alternatives. Other slope
stability problems that are not aggravated by toe undercutting or wave induced erosion should be
treated using established civil engineering techniques of slope stability analysis and design.
Typical solutions could include vertical or horizontal drains, slope re-grading and terracing,
surface drainage controls, and elimination of unnecessary overburdens such as buildings and
associated structures at the top of the bank.
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a. Types

i, Living Shoreline: Non-structural or vegetative approaches can be used for both
wave protection and slope stabilization. With proper grading and vegetation, banks
can be stabilized against certain land use practices as previously described.
Vegetation, as a means to control shoreline erosion, is restricted to areas of low
energy because it cannot establish itself in moderate to heavy wave environments.
However, vegetation, when used in combination with structural elements such as
stone sills, groins, and breakwaters, can be used in areas experiencing greater wave
activity. Commonly referred to as the living shoreline approach, it has benefits
including reduced construction costs, habitat creation and restoration, and water
quality improvement.

ii. Groins: Groins are structures that interrupt the flow of sand for the purpose of
widening an already existing beach and thus provide additional protection for the
beach. They are not designed for the purpose of creating a beach. They are narrow
structures of varying lengths and heights that extend, finger-like, into the water and
are usually constructed perpendicular to the shoreline. Groins are generally
constructed of appropriately sized stone but other materials such as wood, sand
filled bags and concrete have been used. Their primary purpose is to trap and
retain sand, filling the areas of shoreline between them. Dependent upon the source
and direction of the sand source, erosion of down drift beaches may occur. Ideally,
the area between the groins is filled during construction, allowing sand to continue
moving along the shoreline.

iii. Revetments: These structures arc designed to reduce the energy of the incoming
waves as they strike the sloping surface of the structure. Slopes steeper than 1 on
1.5 (1.0 vertical on 1.5 horizontal) are unsuitable for revetments unless flattened.
Revetments are comprised of three components: the armor layer, filter layer, and
toe protection. The primary one, the armor layer, must be stable against movement
by waves. Typical armor components include angular rock, variously shaped
concrete blocks or rock filled cages known as gabions. The second component, the
underlying filter layer, supports the armor against settlement, allows groundwater
drainage through the structure, and prevents the soil beneath from being washed
through the armor layer by waves or groundwater seepage. The third component,
toe protection, prevents settlement or removal of the revetment's seaward edge.
Down drift beaches, if previously nourished by the erosion of land now protected,
are susceptible to the effects of erosion. Revetments, as compared to bulkheads,
have a lesser effect on aquatic and terrestrial environments. The structure itself can
provide habitat to a range of attached organisms such as barnacles and oysters. As
a result, these systems also attract other finfish and shellfish which prey upon these
organisms.



iv. Bulkheads: Bulkheads are retaining walls whose primary purpose is to hold or
prevent sliding of the soil. They can be made from timber, steel and fiberglass.
Depth of penetration is determined by the height of the exposed face and the
landward anchoring considerations. While they provide limited protection from
wave action, severe wave action is usually beyond their capacity. In fact, their
vertical faces may reflect wave energy downward, causing increased scour in front
of the structure. In order to reduce this effect, toe protection consisting of
appropriately sized stone can be placed adjacent to the bulkhead. Only in highly
restricted cases will the State of Maryland allow bulkhead use with a protective toe.
Bulkheads offer no protection to adjacent areas up and down-coast or to the
fronting beach. Down drift beaches, if previously nourished by the erosion of land
now protected, are susceptible to the effects of erosion. Other negative impacts
include the possible loss of terrestrial and aquatic habitats.

v.  Breakwater: Breakwaters can be floating or fixed. Floating breakwaters
employ a number of different materials and configurations and are generally used to
protect marinas 4nd other water dependent facilities. Fixed breakwaters are
constructed on the bottom of the bay, tidal rivers or streams. If submerged they are
considered sills, commonly used in lower energy environments in combination with
vegetative measures. Their height and porosity determines how effectively they
dissipate wave energy. In addition, they are able to trap sand moving both parallel
and perpendicular to the shore. Breakwaters are placed offshore to reflect or
decrease wave energy, creating a low energy zone between the structure and the
existing shoreline. Breakwaters are commonly constructed of large stones, gabions,
concrete rubble, concrete form structures such as Beach Prisms (see Attachment 1),
or sand filled bags. In building a fixed breakwater, some settlement should be
anticipated in the structure's design height. The amount depends on the type of soil,
the structure's weight, and the type of foundation. Uniform settlement does not
necessarily adversely affect performance, but if one portion of breakwater sinks
significantly below the others, there will be increased wave transmission over the
low section. In contrast to other approaches, breakwaters are placed out in the
water rather than directly on shore, thus minimizing effects on terrestrial habitats.
. Breakwaters, by reducing the wave action, can reduce or arrest erosion at the toe of
. the bank. In addition, dependent upon the source and direction of the sand source, a
beach may form offering further protection and habitat enhancements. Similar to
revetments, breakwaters can provided a habitat for attached organisms such as
barnacles, oysters and associated finfish and shellfish. Like revetments, depending
on littoral currents and sand sources, erosion of down drift beaches may occur.
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b. Application Criteria Basic site characteristics as described above (see Erosion Process)
dictate which shoreline control (or mix of controls) will work most effectively in controlling
erosion. Low energy (fetch lengths less than 1 mile), shallow (depths less than 1 foot) sites
located in protected waters such as a cove or creek and exhibiting silts and clays with some
organic content, are good candidates for a living shoreline or vegetative approach. Low to
medium energy environments (fetch lengths of 1 to 2 miles) located on minor rivers with the
same associated factors, suggests the use of both structural and vegetative elements. Typical
structural elements include sills, and groins. Moderate to high energy environments (fetch
lengths 2 to 4 miles and water depths 2 to 4 feet) located along major tributaries suggest the
use of breakwaters, groins, and sills possibly supplemented by fill and vegetation. In higher
energy areas (fetch lengths greater than 4 miles) only structural solutions will provide the
protection required. Chart 1 below was developed by Maryland’s Department of Natural
Resources and provides of a summary of these various energy environments and suggested
control measures.
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3. THE STUDY METHODOLOGY

The method selected was to evaluate the long-term performance of past Beach Prism
installations at selected sites within the Maryland portion of Chesapeake Bay and confirm or
discredit the benefits attributed to Beach Prisms manufactured by Smith-Midland Corporation,
for use as erosion control structures and to determine under what circumstances Beach Prisms
may be effective. '

a. Performance Considerations The study examined the following factors: 1) siting
criteria; 2) the appropriateness of the application as compared to other alternatives; 3)
adherence to installation specifications; 4) degree of erosion control; 5) effects on the
immediate shoreline and near shore areas; and 6) effects on both upstream and downstream
shoreline environments.

Tn consultation with Maryland Department of the Envitonment, a list of parameters

(see Table 2) was developed as site criteria to evaluate the performance of past installations.
These contain the same factors as previously discussed under the section describing the
erosion process. Also included are information requirements on the size, location, condition
and age of the Beach Prisms.

b. Information Sources Sources used to characterize selected sites include both existing

and archival information and data (see Reference Section). This information was verified and

supplemented by on-site visits and surveys. From a historical perspective, an invaluable

source of information is Maryland Shorelines Online. This website was created and supported

by the Maryland Coastal Program in partnership with the Maryland Department of Natural
Resources and the National Oceanographic and Atmospheric Administration. This website

also provides a portal to other present day shoreline assessments as conducted by the Virginia

Institute of Marine Sciences and others.
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Table 2.

Beach Prism Study Parameters

(NOTE: The assessment will include both upstream and downstream reaches that either are -
affected or are affecting the study site in question.)

Historical erosion rates
Evidence of existing erosion and accretion
Long term littoral drift (i.e., along shore transport of material)
Fetch length and wind analysis
Shoreline configuration, alignment and exposure
Local bathymetry
o Water depths to 100 ft beyond placement of beach prism and adjacent
shoreline
Characterization of upland and near shore conditions
o Bank orientation and height
o Structures (pre and post Beach Prism instillation)
o Land use changes
o Infra-structure changes
Substrate Analysis (as based on selected core sampling)
o Characterization
o Foundation conditions
Characterization of beach prisms
o Location
o Size
o Number of years in place
o Locational stability ( alignment ) ‘
Photo documentation (to include verbal interpretative discussions)
o Current photos of site and adjacent shoreline
o Aerials: pre and post instillation
SAV and vegetative surveys as based on visual observation and historical mapping
(VIMS surveys)



c. Site Investigations The individual site characterizations are intended to provide
general assessments of historical trends relative to shoreline erosion and causes as compared
to present day conditions as based upon the degree of shoreline stabilization and impacts on
adjacent shoreline areas. In assessing historical trends, more emphasis is placed on the
relative changes in historical shorelines rather than maps of averaged annual erosion rates.

" Linear recession rates expressed on the maps do not volumetrically account for the amount
of material lost. An example is the four fold loss of material from a one foot recession of a
20 foot versus 5 foot bank. In addition, averaged annual rates do not reflect the effects of
shorter-term storm events and potentially catastrophic upland losses. These erosion losses
tend to be reworked over longer time periods as highly dynamic fringing on shore beaches.
For comparison purposes only, the last two time periods as reflected in Maryland Shorelines
Online were used, these being the periods of 1988-1995 and 1946- 1977. Comparisons of
the relative change in shoreline location were used to indicate the areas of erosion or
accretion. Earlier time periods are subject to significant registration problems and were not
used in this analysis.

4, STUDY SITE SELECTION

The figure below depicts a map of the seventeen locations were Beach Prisms have been
installed. 'The sites range over a number of geographic settings including: 1) open bay (direct
Chesapeake Bay frontage); 2) large embayments (i.e. Eastern Bay); 3) medium to large riverine
systems (i.e. Potomac River); 4) small embayments within the proximity of the open bay; and 5)
small sized riverine systems. Of these systems, only those having sufficient fetch and an
orientation to prevailing winds were considered. Systems characterized as small embayments or
small riverine systems were not considered as candidate sites for this report. Other sites were
filtered out due to poor installation practices, an example being the Taylor’s Island site where the
spacing between the units exceeds the manufacturer’s recommended 1 foot. The units installed
had a spacing of five feet creating a funneling effect of materials channel-ward of the structure.
Another example is Jefferson Patterson Park, located on the northern shoreline of the lower
Patuxent River where foundation conditions were not sufficiently investigated, or were ignored
in placing Beach Prisms on top of peat and other highly organic materials which do not provide
suitable, firm foundation conditions.

Sites were selected based on an initial field inspection to determine the appropriateness of each
application. Most importantly, they had to be located in moderate to high energy environments
where wave energy is the dominate source of erosion. Other factors included the spacing
between units (being less than 3 feet), water depth (being less than 3 feet at MHW) and
foundation conditions (consisting of hard packed clays and sands). Of these sites the following
five were selected: Site 4 (Terrapin Nature Area on the Chesapeake Bay); Site 11 (a private
residence located in Romancoke on Eastern Bay); Site 12 (a private residence in Earlville on the
Bohemia River); and Sites 15 and 17 (a private farm in Bel-Alton on the Potomac River).
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0. Private residénce, Gibson Island, Anne Arundel, MD
10. Private residence, Anne Arundel, MD

11. Private residence, Romancoke, Queen Anne, MD
12. APri‘vate residence, Farlville, MD

13. Private residence, Cook Point, Dorchester, MD

14. Private residence, Taylor’s Island, MD

15. Private residence, Bel Alton, Potomac River, MD
16. Private residence, Bel Alton, Potomac River, MD
17. Private residence, Bel Alton, Potomac River, MD

List of previous applications
5. SITE ASSESSMENTS (Appendices below full assessments for each site)

Bohemia River Site. (Appendix 1)
. Eastern Bay Site (Appendix 2)
Potomac River Site 1 (Appendix 3)
"Potomac River Site 2 (Appendix 4)
Chesapeake Bay Site (Appendix 5)

g RoFR

6. STUDY SUMMARY AND CONCLUSIONS

As noted above, Beach Prisms have been constructed at seventeen sites throughout the
Chesapeake Bay and her tributaries. However, a number of these installations were constructed
without respect to appropriateness of setting, alignment considerations, and foundation
conditions. Thus the screening criteria, as referenced above, identified appropriate candidate
sites for assessment. The most important of these considerations is that candidate sites
demonstrate a susceptibility to moderate or high-energy environments where only a structural
approach or a combination with a non-structural approach would be required.

Success of an application was determined based on the degree to which the shoreline was
stabilized. A highly successfully installation resulted in complete stabilization of the shoreline.
A successful installation resulted in a reduction in erosion significantly increasing the life
expectancies of associated land uses and structures. A failed site only marginally reduced
erosion rates or did not affect shoreline losses from pre-construction conditions. Of the five
sites, three clearly demonstrated highly successful installations. These were: 1) Bohemia River
Site; 2) Eastern Bay Site; and the 3) Potomac River Site 2. The Terrapin Nature Area Site was
moderately successful due to conflicting data related to beach stability versus bank stability. Of
the five sites only the Potomac River Site 1 was rated as unsuccessful. This was due to the
continued erosion of shoreline and undercutting of the bank. However, as noted in the
assessment, this result was due to an alignment issue of the Beach Prisms with respect to
prevailing winds.

-12-

¢
|
¢
¢
¢
¢
&
¢
¢
|
@
¢
6
6
6
¢
¢
L
¢
6
&
&
¢
&
¢
&
o
L
L
pé
L
L
pe
L
&
L
L)
@
L
L)
)
&
.




PLLLBLEEBEBBBBEBBLBBBB LR LA LLE

An added benefit in the case of the highly successful installations was the creation of wetlands
and associated habitat. One remarkable factor in all five installations was the degree to which
they maintained their alignment after 20 years during which time Hurricane Isabel in 2003 and
numerous Nor’easters caused massive damages throughout the Chesapeake Bay and her
tributaries.

It is my professional opinion based on the results of this study that Beach Prisms installed
correctly at appropriate location, can and do protect shorelines from erosion. The study results
confirm what my Engineering Analysis of Beach Prisms, Bahen Property, June 2009,
concluded:

“Beach Prisms are expected to succeed in shoreline stabilization through

dissipation of wave energy. Accretion results will vary based on many factors
unique to each site, including tides, prevailing winds, fetch and availability of
sand in the waves.” /

JyCe7ir, Ae
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