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Background to the Original Document
Sheltered coastal areas, such as those along bays and estuaries, experience land loss from erosion
and sea level rise much like ocean beaches. Owners of property along sheltered coasts often
reinforce their shoreline with bulkheads and other structures to prevent erosion. However, this
construction alters the coastal ecosystem, causing changes that threaten landscapes, public access,
recreational opportunities, natural habitats, and fish populations. At the request of the U.S.
Environmental Protection Agency (EPA), the U.S. Army Corps of Engineers (USACE), and the
Cooperative Institute for Coastal and Estuarine Environmental Technology, this report examines
the impacts of shoreline management on sheltered coasts. The report calls for a regional
management approach that considers the environmental impacts that could accumulate if hard
structures are permitted on a site by site basis. In addition the report recommends changing the
current permitting system to remove the default preference for bulkheads and similar structures
and allow more flexibility to encourage use of more ecologically beneficial erosion-control
methods, such as planting of marshes.

Background to this Excerpted Version
What follows is an excerpt from the executive summary. Specifically, we have taken pages 3
through 8 from the executive summary, which sets the overall context and reviews the most
important findings and recommendations from the committee. In this version, we have numbered
the Findings (1 through 4) and highlighted in yellow those recommendations that, in general,
correspond to activities that could be funded by CICEET.



2

CURRENT APPROACHES TO MITIGATE EROSION

The pressure to develop and stabilize shorelines in sheltered coastal areas is increasing; more
people desire waterfront homes, raising coastal property values and creating strong incentives to
protect high-priced real estate. There are several types of mitigation measures to stabilize
shorelines, including structural hardening (e.g., seawalls, bulkheads, revetments) and alternatives,
such as constructed marsh fringes, that are designed to preserve a more natural shoreline. The
selection of the type of response to prevent or offset land loss depends on understanding local
causes of erosion or inundation. The most common response to erosion of sheltered shorelines
has been a “hold the line” strategy that relies on technologies that harden the shoreline. A shift
away from this approach has been slow, in part because there is a greater familiarity with these
methods than with alternative approaches such as constructing a marsh fringe or using vegetation
to stabilize a bluff. Contractors are more likely to recommend structures such as bulkheads
because they have experience with the technology and know the design specifications and
expected performance. Landowners expect that a hard, barrier-type structure will be required to
prevent loss of property and protect buildings. In many regions, the regulatory system may
unintentionally encourage shoreline armoring because it is simpler and faster to obtain the
required permit(s). However, there are indirect costs associated with mitigation options that armor
the shoreline, including loss of ecosystem services at the site and in surrounding waters and
shorelines. Many of these costs are borne by the public rather than the landowner. For example,
installation of a sea wall can result in loss of the fronting beach with attendant loss of public
access and scenic amenities. Sea walls and bulkheads may also lead to loss of the intertidal zone
and an exchange of habitat types from soft to hard substrates with subsequent changes in the
plants and animals that inhabit these areas. When marshes are lost as the result of an installation,
a highly diverse and productive plant and animal community is lost with attendant loss of vital
ecosystem services such as nursery areas for important fish stocks, removal of excess nutrients
from land runoff, feeding areas for migratory birds, and sediment stabilization. Some types of
armoring may affect erosion patterns in nearby areas through scouring at the edges of structures
or through disrupting the transport of sediment to downstream areas.

A NEW SHORELINE MANAGEMENT FRAMEWORK

Changing the current practice of armoring sheltered coasts will require a change in the
shoreline management framework. Decision makers should appreciate the costs and benefits of
the spectrum of potential solutions to shoreline erosion problems, including potential cumulative
impacts on shoreline features, habitats, and other amenities. The management framework should
encourage approaches that minimize habitat loss and enhance natural habitats in environments
where such methods offer effective stabilization.
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Overcoming the obstacles associated with the existing management framework will
require a number of societal and institutional changes that include:

• better understanding of sheltered shoreline processes and ecological services,
• improved awareness of the choices available for erosion mitigation,
• documentation of individual and cumulative consequences of erosion mitigation approaches,
• shoreline management planning that takes into consideration the unique ecological and

physical processes of sheltered coasts, and
• a permitting system with incentives that support the goals of the shoreline management

plan.

The study’s main findings and recommendations on these points are summarized below.

Understanding Sheltered Shoreline Processes and Ecological Services

Overall, less is known about physical process of sheltered coastal systems than of open
coasts. Basic information, such as resource characterization, shoreline change analysis, sediment
transport patterns, habitat function, and ecological services, is available for only a portion of the
nation’s sheltered shorelines and few programs address these knowledge gaps. States generally
lack sufficient resources to conduct the type of comprehensive assessment of shorelines required
for effective regional planning. However, decision-makers need adequate information about the
physical and biological systems that will be affected to make well-informed choices about erosion
mitigation along sheltered coasts.

FINDING 1:

• In most areas, the scope and accessibility of information regarding the causes of erosion at
specific sites and the overall patterns of erosion, accretion, and inundation in the broader
region (estuary, lagoon, littoral cell) is insufficient to support the development of an
integrated plan for managing shore erosion.

RECOMMENDATIONS:

• Federal agencies (e.g., USACE, EPA, USGS, and NOAA), state agencies, and coastal
counties and communities should support targeted studies of sheltered coast dynamics to
provide an informed basis for selecting erosion mitigation options that consider the
characteristics of the broader coastal system rather than simply addressing immediate
problems at individual sites. These studies should:

a. Identify trade offs in ecosystem services associated with various mitigation measures,

b. Quantify the costs and benefits of non-structural erosion control techniques,

c. Document system-wide process and hazard information, including mapping of
erosion zones and rates. This information needs to be presented in non-technical
formats such as summary maps that can be readily understood by decision makers,

d. Develop models to predict the evolution of coastal features under various scenarios.

• State and federal agencies should ensure that the information obtained from these studies is
readily available to the public and decision makers at all levels of government.
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Improved Awareness of the Choices Available for Addressing Erosion

One barrier to changing the trend towards increased shoreline armoring is a general lack
of knowledge and experience among decision-makers, particularly property owners, regarding
alternative options for shoreline erosion response, the relative level of erosion mitigation afforded
by the alternative approaches and their expected life time, and the nature of the associated
impacts and benefits. This unfamiliarity with alternative engineering approaches has resulted in
disinterest, concern, or disagreement among regulators regarding the ecological consequences of
alternative shoreline stabilization measures.

FINDING 2:

• Many decision-makers, particularly homeowners but also some state and federal regulators,
are not sufficiently informed about the mitigation options available to them or the short and
long term impacts of their choices. Decision makers need assessments of new techniques
and materials designed to mitigate shore erosion. Because of the comparatively low energy
environments on sheltered coasts, special techniques have been developed to address erosion
in these areas. Some techniques, such as the combination of a planted marsh fringe with a
sill, have been tested and proven effective under well characterized physical settings.
However, new techniques (or structural materials) are periodically introduced that require a
rigorous process of testing and evaluation to determine their effectiveness in controlling
erosion and to evaluate impacts on the environment.

RECOMMENDATIONS:

e. The major federal agencies involved in permitting activities (EPA, USACE, and
NOAA) should initiate a national policy dialogue on erosion mitigation for sheltered
coasts to bring together state and federal decision-makers and share information on
the potential application and value of different mitigation approaches.

f. The national dialogue should be used develop guidelines for mitigating erosion on
sheltered coasts that give deference to ecologically beneficial measures and ensure
consistency of decision-making across regions.

g. As pat of the national dialogue, the permitting agencies should develop publications
that contain objective information about erosion mitigation techniques, including
descriptions of the conditions under which each option would be effective. These
publications (either print or electronic) should be actively distributed to state and
local planning and permitting staff, professional associations of environmental
consultants, engineers, zoning officials, planners, and building inspectors; and
extension agents; and made readily available to property owners and community
groups.

h. Professional societies and conferences should be utilized as a venue for transferring
information to decision-makers such as regulators, engineers, and consultants.
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Cumulative Consequences of Erosion Mitigation Approaches

Cumulative impacts3 encompass the combined effects on legal, social, ecological, and
physical systems. From a legal or regulatory perspective, issuance of a permit may establish a
precedent, potentially facilitating the approval process for future requests for similarly situated
structures. Another aspect of cumulative impact is the erosion enhancing effect of structures such
as bulkheads on adjoining properties. Flanking property owners are likely to respond by
constructing their own bulkheads, with a domino-type effect up and down the shoreline. It is
difficult to identify the point at which individual projects accumulate to an extent that threatens
the valued properties of the shoreline.

FINDING 3:

• Although loss of small parcels of shoreline habitat from hardening may not have a large
impact on the ecosystem, the cumulative impact of the loss of many small parcels will at
some point alter the properties, composition, and values of the ecosystem. In addition, the
economic, recreational, and aesthetic properties of the shoreline will be altered, with
potential loss of public use, access, and scenic values.

• Cumulative effects of shoreline hardening projects are rarely assessed and hence generally
unknown. However, an appreciation of the potential cumulative effects will be necessary to
prevent an underestimation of the impacts of individual projects.

RECOMMENDATIONS:

i. Cumulative effects should be considered in shoreline management plans, both for the
values invested by the affected communities in non-hardened shorelines and the
value of ecosystem properties that stand to be lost with shoreline hardening.
Although it may not be possible to identify the threshold beyond which cumulative
impacts become unacceptable or irreversible, anticipation of the problem allows
prioritization of projects in areas unsuited to non-structural alternatives or sites where
structures are predicted to have less impact.

j. In the absence of a comprehensive assessment of the cumulative impacts of erosion
mitigation measures, a precautionary approach should be used to prevent the
unintentional loss of shoreline features and significant alteration of the coastal
ecosystem.
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Permitting System

FINDING 4:

• The current permitting system fosters a reactive response to the problem of erosion on
sheltered coasts. Decision-making is usually parcel-by-parcel and based on little or no
physical or ecological information. The path of least resistance drives choices through a
rigid decision-making process, with inadequate attention to the cumulative effects of
individual decisions.

• The current regulatory framework for sheltered coasts contains disincentives to the
development and implementation of erosion control measures that preserve more of the
natural features of shorelines, mainly as a result of the combined lack of knowledge, vision,
and planning.

RECOMMENDATIONS:

k. State and federal agencies (EPA, USACE, and NOAA) need to convene a working
group to evaluate the decision-making process used for issuing permits for erosion
mitigation structures to revise the criteria for sheltered coasts, including consideration
of potential cumulative impacts.

l. The regulatory preference for permitting bulkheads and similar structures should be
changed to favor more ecologically beneficial solutions that still help stabilize the
shore.

m. State and federal regulatory programs (or other programs as appropriate) should
establish a technical assistance function to provide advice on permitting issues and
information on types of erosion mitigation approaches and their effectiveness under
various site conditions.

Shoreline Management Planning
Creating a more proactive “regional approach” to shoreline management could address

the unintended consequences of reactive permit decisions. The term “regional” is used in this
report to reflect an area of shoreline that is defined by functional physical or ecological
parameters such as littoral cells, or the scale of processes that affect sediment transport. Several
examples of regional planning already exist for shorelines: the USACE Regional Sediment
Management (RSM) approach, the EPA National Estuary Program, and some special area
management plans approved by state coastal management programs.

FINDING 5:

• The RSM approach provides a model and framework that could be adapted to address
sheltered shoreline erosion problems within a regional context. Many factors in addition to
sediment budgets must be considered in the development of regional shoreline management
plans. These factors include socio-economic considerations (e.g., ownership of the shoreline,
waterfront property values, beach access for recreational boating and fishing) as well as a
broad range of habitat and other ecological issues.

• Regional plans facilitate the assessment of cumulative impacts but require credible
monitoring of project performance within and without the region of interest. Regional
shoreline management plans could be created under the auspices of the Federal Coastal Zone
Management Act (CZMA), Section 309 - Special Area Management Plans, thereby
providing an opportunity to employ the federal consistency provisions of the CZMA to
ensure that federal permitting actions are consistent with the plan.
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RECOMMENDATIONS:

n. Proactive erosion mitigation plans should be implemented to avoid unintended
consequences when hardened shorelines reduce the recreational, aesthetic, economic,
and ecological value of sheltered coastal areas.

o. The essential elements of a regional shoreline management plan should include: (1) a
shared vision for the future shoreline of the water body through stakeholder
collaboration, (2) analysis of regional sediment budgets and the cumulative effects of
existing shoreline management activities, (3) the mechanism for turning the vision
into reality through consistent permitting provisions, (4) implementation, and (5)
performance evaluation and monitoring requirements.

p. Plans should be considered “living documents” and updated every 5 to 10 years as
new information (e.g., monitoring data, research results) becomes available.

q. Each regional shoreline management plan should describe the physical and
hydrodynamic settings, including the location and type of existing shoreline
structures in a Global Information System (GIS) format. The plan should describe the
available mitigation options and discuss the applicability, relative cost and benefit,
and effectiveness of each option.

r. Monitoring should include both a pre-construction baseline and more detailed
assessments after project implementation, both at the individual project level and for
the entire region covered by the plan. Individual monitoring should be the
responsibility of project proponents while regional monitoring should be the
responsibility of the management plan authority.

s. Regional shoreline management plans (based on estuary, bay, or littoral cell as
appropriate) should be developed by local, state, and federal partners to address
erosion on sheltered shorelines in a comprehensive, proactive manner.

t. Information obtained from monitoring programs should be incorporated in
subsequent planning activities to support adaptive management as a mechanism to
consistently evaluate and refine regional plans.

Conclusion

Until the regulatory framework addresses the regional scale sediment transport,
stabilization of individual sites will often include adjacent areas and create a domino-type effect
of coastal armoring. the regulatory framework should match the scale of the processes that
contribute to erosion.

Currently there is no national mandate to document erosion or to develop regional scale
plans. No federal agency has been assigned planning, although some states have become more
proactive in shoreline implementation of a regional plan will require a new commitment state,
and federal programs, including a regional general permit.


