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Shorelines of all estuaries erode over time, in part a natural process and in part a process exacerbated 
by human activity.  In the Chesapeake Bay, for example, one third of all shorelines are classified as eroding, 
some areas losing as much as 20-40 cm of shoreline per year (1).  At the same time, estuarine areas support 
a disproportionately large human population that relies on the resources of these sheltered coasts for ship-
ping, fisheries, recreation, transportation, and other uses.  For example, 60% of Virginia’s population lives 
in the 22% of the state that falls within its Coastal Zone.  Nationwide, 51% of the U.S. population lives 
in coastal counties, which account for only 13% of the nation’s continental area and income per square ki-
lometer in coastal counties is more than eight times that of inland counties (2).  As a result of this human 
reliance on and use of estuarine systems, estuarine erosion has become a problem that requires solutions.

Residents and users of estuarine and open coastal shorelines have, over the past several centuries, 
worked hard to protect their shorelines from erosion.  The methods traditionally employed have focused 
on structural shoreline armor, such as riprap revetments, bulkheads, and seawalls.  In some areas, more 
than half of the shoreline has been armored.  For example, the shoreline of Barnegat Bay in New Jersey is 
71% developed, with 45% in bulkhead alone (3).  San Diego Bay is 74% armored, providing habitat for 
open-coast hard substrate species in a traditionally soft-substrate estuary (4).  Some sub-watersheds of the 
Chesapeake Bay are also more than 50% armored (5).  Hundreds of miles of Chesapeake Bay shoreline 
have been armored in Virginia and Maryland since the 1970s (6, 7).  

Armor replaces shoreline vegetation, reducing water filtration and habitat functions.  These struc-
tures, especially bulkheads and seawalls, also steepen shorelines, reducing or removing altogether valu-
able shallow-water nursery and refuge habitat for many estuarine species.  According to the 2006 
National Academies report, Mitigating Shore Erosion along Sheltered Coasts, the cumulative ecologi-
cal, water quality, and erosion-control impacts of such armoring have only recently begun to be doc-
umented (8).  However, impacts of these structures on flora and fauna are beginning to emerge  
(e.g., 9, 10).

As a result of differences between hard armor and natural shoreline qualitatively observed as early 
as several decades ago, techniques for incorporating natural habitat elements into shoreline stabilization 
techniques have been developed as an alternative to hard armor.  Restoration scientists in the Chesapeake 
Bay region have served as initiators of these efforts, coining the phrase “Living Shoreline.” This phrase 
has been defined as shoreline stabilization methods that employ as many natural habitat elements as 
appropriate for site conditions to protect shorelines from erosion.  These natural habitat elements can 
include emergent marsh grasses, submerged aquatic vegetation, riparian vegetation, coarse woody debris, 
and oyster reef and shell, and they are hypothesized to provide better habitat and water quality functions, 
while serving similar, if not better, shoreline protection functions.  

The purpose of the Living Shoreline Summit was to investigate the state of the science of living 
shorelines, identify areas in which additional information is necessary, and investigate paths to increasing 
implementation of living shorelines as an alternative to hard shoreline armor, where appropriate.  The 
Summit was intended for many audiences, including marine contractors, regulators, policy-makers, scien-
tists, homeowners, marine engineers, consultants, and members of nonprofit groups.  

As populations continue to grow along shorelines nationwide and in the Chesapeake Bay, and as sea 
level continues to rise worldwide, the need for shoreline stabilization will only increase.  By 2015, coastal 
population in the U.S. is expected to increase to 165 million, up 21 million people from 1990 and up 58 
million from 1970.  An average of 3,600 people move to coastal counties each day (11).  The Chesapeake 
Bay region will experience an even faster rate of growth, with the 16-million person watershed becoming 
the home to several million additional residents by 2020 (12).  

In addition, as we learn more about the Chesapeake Bay and sources of nutrient and sediment pol-
lution, shoreline stabilization will likely become an important area in which sediment reductions can be 
achieved; currently, it is estimated that 57% of the sediment in the Bay comes from eroding shorelines 
(13).  Though this sediment source may be more ‘natural’ than other sources (such as sediment input from 
development or agricultural activities), shoreline stabilization may contribute at least in part to the overall 
solution for reducing coastal sediments to the tidal Bay.   
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The goal of the information contained in these Proceedings is to encourage use of shoreline stabiliza-
tion methods that serve habitat, water quality, and erosion control functions.  Papers focus on the design 
of living shorelines and criteria to consider, evaluation of the functions of living shorelines, regulatory 
processes and suggested ways to improve them, landowner decision-making processes and ways to incen-
tivize living shorelines, and finally next steps in promoting living shoreline implementation in areas that 
are conducive to the techniques.  

This information is intended for a wide range of audiences.  The shoreline community will rely on its 
scientists and engineers to take the next steps to fill in information gaps on design and function, on its 
contractors to use this new information to market living shorelines to their clients, on its policy-makers 
and managers to use the information in decision-making, and on its property-owners to make informed 
choices for their land as 85% of the Chesapeake Bay shoreline is privately owned (14).  It is the goal of 
Living Shoreline Summit participants that the recommendations on next steps serve to accelerate progress 
on investigation and implementation of nonstructural shoreline protection techniques.
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Changes in Maryland Living Shorelines Policy

Just prior to final publication of the Proceedings of the Living Shoreline Summit, the Maryland Gen-
eral Assembly passed, and Governor Martin O’Malley signed, the Living Shoreline Protection Act of 2008 
(House Bill 973, introduced by Delegate M. McIntosh for the Maryland Department of Environment).  
This new law defines living shorelines as the “preferred method of shore protection,” and finds that shore-
line protection practices should consist of nonstructural methods wherever technologically and ecologi-
cally appropriate.  

Specifically, the new law amends the Annotated Code of Maryland’s Environmental Article (Section 
16-201) to require property owners to use nonstructural shoreline stabilization measures that “preserve 
the natural environment, such as marsh creation,” where feasible.  Areas deemed not feasible for living 
shorelines include those subjected to excessive erosion (greater than two feet per year, which characterizes 
about 10% of the Chesapeake Bay shoreline), are subjected to heavy tides, and areas too narrow for liv-
ing shorelines.  Property owners who believe that living shorelines are not appropriate must demonstrate 
to the Maryland Department of Natural Resources lack of feasibility of this approach through a waiver 
process.  The Living Shoreline Protection Act of 2008 goes into effect October 1, 2008.

Prior to the enactment of this new law, tidal wetland regulations outlined an order of preference for 
shore erosion control measures as follows: 

1)  no action and relocation of structure,
2)  nonstructural shoreline stabilization, including beach nourishment and marsh creation,
3)  revetments, groins, and breakwaters designed to promote viability of nonstructural stabilization 

projects,
4)  revetments,
5)  breakwaters,
6)  groins, and
7)  bulkheads.

The new living shoreline law was driven in part by a recommendation by the Maryland Commission 
on Climate Change in January 2008 and in part by the advances in living shoreline science.  This new law 
is similar to policy in Kent County, Maryland (see Luscher et al., this volume), and in North Carolina (see 
the North Carolina Living Shorelines Law, House Bill 1028, passed in 2003).

Text of the new Maryland law can be found at: 
http://mlis.state.md.us/2008rs/chapters_noln/Ch_304_hb0973E.pdf
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