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Purpose 
 

The purpose of this paper and associated panel discussion is to provide an 
overview of shoreline erosion, the impacts of hard shoreline stabilization 
structures and describe how the Coastal Zone Management Act (CZMA) has 
facilitated alternative approaches to shoreline hardening.  The panel will 
introduce attendees to various regulatory, policy and planning tools that can be 
used to manage the shoreline to avoid the need for hardened structures.  Case 
studies from Maine (focusing on their stakeholder process for beach 
management and a new decision support tool for beach-front erosion), 
Washington (focusing on their revised shoreline management guidelines and 
planning program) and Maryland (focusing on their efforts to promote “living 
shorelines”) will illustrate how states are using decision-support tools, shoreline 
planning and education and outreach to promote alternatives to armored shores. 
 

Introduction 
 
Shoreline erosion is a natural process.  However, sea level rise and poorly 
planned shoreline development projects can accelerate natural erosion rates.  
Additionally, a 2000 Heinz Center report found that within the next 60 years, 
erosion will claim a quarter of U.S. homes within 500 feet of the shore, costing 
coastal property owners roughly $530M/year. 
 
With over 127 million people living along our coasts and estuaries and 180 
million more coming there to recreate each year, the impacts of coastal erosion 
are a significant problem for coastal managers.  The Coastal States 
Organization’s 2004 survey, Improving Links Between Science and Coastal 
Management, illustrates this with 88% of the coastal management community 
ranking managing areas prone to erosion as the most important coastal hazards 
issue they face. 
 
As tasked by the CZMA, state coastal management programs must minimize 
loss of life and property caused by erosion and sea level rise, while continuing to 
protect our natural coastal resources.  Therefore, the solution to shoreline 
erosion is not as simple as hardening our shorelines with bulkheads, riprap or 
groins to wall off the sea. 
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While these hard stabilization techniques may be appropriate and effective 
solutions under some circumstances, they also have a number of drawbacks.  
Hard shoreline stabilization infrastructure can be very costly to construct and 
maintain.  Hardened shoreline structures also interrupt natural shoreline 
processes that can lead to increased erosion at the base or downdrift from the 
structure.  Hardening the shoreline destroys valuable shoreline habitats such as 
wetlands and intertidal areas.  As the shoreline erodes, these important coastal 
habitats are drowned by the rising sea; hardened structures prevent natural 
habitats from migrating inland.  In addition, hard stabilization structures such as 
groins, bulkheads and riprap can also block public access to the shore. 
 
Recently, alternative shoreline management techniques such as soft or non-
structural (vegetative plantings), hybrid (replanting coupled with rock sills), and 
planning and policy (set-backs, managed retreat) approaches are receiving more 
attention as potential solutions to shoreline erosion.   
 
Non-structural or hybrid shoreline stabilization methods can be effective means 
to control shoreline erosion in many locations without armoring the shore.   
These methods help to maintain natural shoreline processes as well as preserve 
and/or restore valuable coastal habitat.   
 
To effectively reduce, or avoid altogether, the need for costly erosion control 
measures, strong shoreline management policies, regulations and planning 
efforts should be employed as the first line of defense against erosion.  A variety 
of management tools can be used including preventative measures that avoid the 
need for physical shoreline stabilization, or reactive measures implemented in 
response to erosion when physical shoreline stabilization would be too costly, 
ineffective or undesirable. 
 
Policy tools include establishing construction setback lines, acquiring land, 
developing shoreline management plans, or creating special erosion overlay 
zones that limit the size, type and/or location of shoreline development and/or 
shoreline stabilization structures.  Other tools include managed retreat policies, 
beach nourishment programs, insurance incentives/disincentives, and cost-share 
or loan assistance programs to encourage non-structural stabilization techniques.  
 
Despite the numerous benefits these alternative methods offer, implementing 
these approaches can be technically and politically difficult, especially when 
good scientific data is lacking or where significant development has already 
occurred. 
 

Case Studies 
 
The following case studies illustrate how coastal states are implementing many 
of these alternative approaches to manage their shoreline. 
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Decision Support Tool/Stakeholder Involvement in Maine 
 
In spring 2004, after a contentious Maine Legislative session that saw debate on 
competing bills to amend Maine’s Coastal Sand Dune Rules, the 121st Maine 
Legislature directed the formation of a multi-party stakeholder group to discuss 
a wide range of topics with the intent of reaching compromise.  The parties that 
signed the stakeholder agreement committed to “a facilitated broad ranging 
discussion…over the next two years to improve relations, strengthen all parties’ 
commitment to coastal sand dune protection and enhancement, hazard 
mitigation, wildlife habitat management and improvement, beach nourishment, 
improved construction standards in high risk areas, and improved public 
access.”  The Legislative directive included these subjects: 
 
1. Develop a new and comprehensive state beach nourishment policy; 
2. Improve wildlife and wildlife habitat management; 
3. Develop a voluntary program for acquisition of storm-damaged properties, 

for dune enhancement, or for increased public access; 
4. Improve state coastal hazard mitigation plans; 
5. Improve and increase public and private voluntary hazard mitigation 

programs; 
6. Set standards for reconstruction of storm-damaged buildings in the frontal 

dune and V-zone; 
7. Revisit the existing statutory language requiring the use of outdated V-zone 

maps; and 
8. Develop regulatory incentives to encourage construction or reconstruction 

landward of the frontal dune. 
 
The Beach Stakeholder group that was formed in response to the legislative 
resolve is comprised of members from state agencies, NGO’s, and a coastal 
property owner’s organization.  The group has met regularly since June 2004 
and has considered a range of divisive regulatory issues in regards to both the 
Coastal Sand Dune Rules and the broader topic of beach management policies in 
Maine.  New Coastal Sand Dune Rules were revised and provisionally adopted 
in November 2005.  The revised rules provide an increased flexibility for 
landowners, while creating stricter environmental standards for rebuilding 
storm-damaged buildings. 
 
As part of developing a beach nourishment policy, the Maine Geological Survey 
developed a Beach Scoring System, which takes into account various physical 
beach characteristics to identify stretches of shoreline that would benefit from 
improved beach and dune management.  The results identify vulnerable sections 
of beachfront and indicate areas in need of hazard mitigation.  The Scoring 
System is currently being developed further in order to help analyze and 
prioritize beaches where nourishment might be a management option.  The 
Beach Stakeholder report to the Maine Legislature in February 2006 provides 
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policies, regulations, and economics to improve shoreline management in Maine 
to help preserve beaches for the future. 
 

Managing Erosion on Puget Sound:  Alternatives to Conventional 
Structures 

 
Puget Sound includes approximately 2500 miles of shoreline, much of it 
dominated by high eroding bluffs and small gravel barrier beaches.  Most of this 
shoreline lies within a short distance of Seattle and the Interstate 5 corridor and 
is under increasing development pressure, primarily in the form of expensive 
single-family homes.  At the same time, concerns have increased about 
widespread proliferation of seawalls and bulkheads and their impact on sediment 
supplies, riparian vegetation, beach habitat, and beach loss. 
  
Washington adopted new shoreline guidelines in 2003, under which local 
jurisdictions must update their master programs.  These new rules increase 
protection of shoreline ecological functions, discourage hard structures for 
erosion control, and promote nonstructural approaches and softer, alternative 
technologies.  This has led to increased demand from local planners and 
consultants for better technical guidance on geological site evaluation, buffer 
and setback distances, and environmentally appropriate erosion control 
measures. 
 
Specific alternative erosion control techniques that have been applied in Puget 
Sound include beach nourishment, plantings and biotechnical measures, the 
addition or anchoring of large wood, as well as modifications to the design and 
location of conventional structures.  Besides regulatory actions, our approach 
has included documentation of selected projects, technical assistance, training 
classes for planners, resources managers and consultants, and the education of 
volunteers and property owners.  Increased use of alternative methods is 
hampered by lack of experience, the need for site-specific design, and questions 
about their long-term effectiveness. 

 
Promoting Alternative Shoreline Stabilization Methodologies in Maryland 

 
“Living Shorelines” is a shoreline management practice that provides erosion 
control benefits; protects, restores or enhances natural shoreline habitat; and 
maintains coastal processes through the strategic placement of plants, stone, 
sand fill and other organic materials.  The State of Maryland has put forth 
considerable effort over the past several years to promote “living shoreline” 
approaches, where applicable in the Chesapeake and Coastal Bays.  Recent 
efforts include:  
 
1.  Developed Maryland Shorelines Online, an internet portal that provides 
information and tools to coastal managers and decision makers, educators and 
the public on coastal hazards and shoreline management.  The tools provided on 
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the website allow for the identification of potential shoreline protection and 
restoration options throughout Maryland to mitigate hazards and enhance natural 
shoreline habitat.   
 
2.  Co-sponsored and designed a half-day, entry-level course on “living 
shoreline” installation to introduce participants to site selection criteria, project 
and design elements, online information and mapping and permitting 
considerations.  Marine contractors and related design professionals interested in 
learning more about “living shoreline” treatments were encouraged to attend the 
free training opportunity.  Over 40 participants attended and received 
complimentary training materials including a comprehensive manual. 

 
3.  Participation in the Living Shoreline Stewardship Initiative (LSSI), a bi-state 
collaborative project in Maryland and Virginia supported by several public and 
private entities.  The overall goal of the LSSI is to improve water quality and 
enhance habitat for living resources in the Chesapeake Bay through the 
shoreline management efforts of individual waterfront property owners. 

 
4.  Funded a study by the University of Maryland and Burke and Associates 
LLC, to evaluate the effectiveness of existing shoreline treatments that 
incorporate a “living shoreline” component in their design. 

 
5.  Conducting a Strategic Shore Erosion Assessment (SSEA).  The SSEA is a 
spatial decision support tool designed for the purposes of selecting and targeting 
applicable shore protection alternatives along specific stretches of shoreline.  
SSEA development will include the generation of fetch exposure tool, a 
community risk assessment, and an environmental risk assessment. 
 

Conclusion 
 
Dealing with shoreline erosion will remain a challenge for many coastal 
managers, especially as coastal population and development continues to 
increase.  Hardening the shores cannot be the default solution to erosion in all 
situations.  To minimize risk to life and coastal property while preserving 
important coastal resources, coastal managers must continue to explore creative, 
alternative approaches, such as those presented here, to manage the shoreline. 
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