Enhancing Geomorphic and Biologic Functions and Services on Backshores and Dunes

Workshop held at Avalon, New Jersey, 6-7 January, 2010
Sponsored by the Coastal Barrier Island Network (CBIN)
(coastalbarierisland.org)

Purpose 

The goal of this workshop was to identify the roles of natural processes and human actions in coastal evolution on developed shores and find ways to manage beaches and dunes to allow them to function more naturally and obtain more of the goods and services provided by natural landforms and habitats. The working premise is that the impossibility of having a purely natural system should not deter efforts to regain elements of the natural environment and reverse the trend toward environmental loss.

Rationale 


Many transformations of the coastal landscape are done with little thought given to the accompanying environmental losses and the potential opportunities for preserving existing natural resources and achieving new environmental gains. Traditional beach and dune building practices emphasize the use of landforms for protection, but that does not preclude adding new natural resource values compatible with those uses. It is assumed that the modification of shore protection projects and environmental regulations to achieve nature goals can be accomplished with little change in design or cost. Human-use functions may be the driving forces for managing beaches and dunes in developed areas, so return to pristine nature is not an option. Landforms and habitats will be subject to direct human use or indirect effects resulting from land uses in adjacent areas, so landforms may require periodic human adjustments to retain their natural functions. 


The great competition for space near the water and the increasing demands of different interest groups require evaluation of natural components of the coastal system in a framework that considers physical, biological, and social goals and objectives and the tradeoffs and compromises involved. A working assumption is that some nature is better than none, even if it is imperfect, providing that no better option is available given the economic or political climate and providing that the interim states will be improved as natural features become more acceptable to stakeholders and greater resources are devoted to improving them. An important emphasis of this workshop was on finding ways to modify existing practices to enhance natural processes and make landforms more dynamic while maintaining their function as shore protection structures and managing them as natural features. Resistance to change in existing practices is expected, so we attempted to identify ways of getting people to look at things more holistically and explore new alternatives. 

Workshop participants


The attendees (Table 1) were selected to provide representation of different subfields important in shoreline management and different organizations charged with planning and management of coastal resources and included academics, federal, state and municipal representatives and private consultants. The focus was on people with expertise or first-hand knowledge about restoring more naturally-functioning beach/dune environments in human-altered areas on the east coast. We invited people who may not have implemented restoration projects themselves but have seen nature evolve in locations where it was considered lost and could make inferences based on their observations. People from outside New Jersey were invited to help identify the universal applicability of suggestions for better practice, but the focus of most of the case studies used to identify problems and opportunities were actions on the New Jersey shore. 

Workshop structure


The first morning (January 6) was devoted to presentations of case studies by attendees to initiate discussion. The first afternoon was devoted to field trips to sites in Avalon and West Cape May, NJ. The sites in Avalon were selected to document how a barrier island community with an active, independent, and creative beach and dune management program can obtain environmental goals while accommodating the needs of residents and tourists. The site in West Cape May was Cape May Meadows where the Corps of Engineers created a shore protection project to enhance conditions for wildlife, while also addressing flood protection. 
Table 1. Workshop participants

Attendee
Organization
Expertise                                     
Randy Bearce
NJ Dept. of Environmental Protection
Planning


Lynn M. Bocamazo
NY District Corps of Engineers
Coastal engineering

Harry de Butts
Borough of Avalon (ret.)
Municipal public works
Anne Hecht
US Fish and Wildlife Service
Ecology (fauna)
Nancy Jackson
NJ Institute of Technology
Geomorphology/sedimentology
Timothy W. Kana*
Coastal Science & Engineering
Coastal geology




Nicholas C. Kraus*
US Army Corps of Engineers
Coastal engineering

Karl F. Nordstrom
Rutgers University
Geomorphology/sedimentology
Donald R. Young
Virginia Commonwealth University
Ecology (flora)                          

*Unable to attend in person but participated in all formal sessions via conference call.

Dr. Joseph Kelley of the University of Maine was invited but was unable to attend. 


The second day (January 7) was devoted to discussing major issues and framing research needs that should be addressed in the future. These needs are identified in Table 2 and are organized in categories of general research, management, regulatory and coordination. We recognize that these categories are not mutually exclusive. For example, the problem of vegetation and topography obscuring views of shorefront residents can be addressed as a management issue (placing fences to promote horizontal rather than vertical dune growth or educating stakeholders about the value of high dunes) or a regulatory issue (allowing or restricting dune grading). In this report, we present the items in a single category to retain a simplified preliminary working structure. Complex aspects of these issues will be addressed in detail in the subsequent write-up.
Workshop product


The intention is to produce a single quo vadis paper with all participants as collaborators rather than produce a proceedings volume. It is assumed that the following elements will be included: 1) future projects that can help restore landforms and habitats on backshores and dunes in heavily used areas; 2) research needs required to answer unresolved questions about the effects of these projects on landforms and biota; 3) stakeholder issues that may stall restoration efforts; and 4) ways of overcoming reluctance to implement strategies. The first task in focusing the paper is to establish a time frame for implementing, managing, and evaluating restoration projects and research programs. It is assumed that a decade or two is appropriate, given funding vagaries, uncertainty about the long-term implications of global change and the time horizon of most stakeholders. This will place a focus on attempting to aid natural processes in achieving new equilibrium conditions on landforms and vegetation rather than climax landforms and communities. The second task is to establish a working definition of the concept of “natural” given the many human manipulations of beaches and dunes and the likelihood that people will continue to modify these environments once they are created by either natural or human processes. Our working assumptions are that people will not abandon the coast following storm damage to human facilities and that the need to protect human infrastructure will drive most actions to modify beaches and dunes. Accordingly, human processes will be intrinsic to the evolution of “natural landforms and habitats. Our task is to promote dunes, wrack lines, and biota as critical elements of beaches and the beach experience of stakeholders, while acknowledging that compromises must be made to retain stakeholder interest and participation. 
Table 2. Research questions discussed in the workshop and targeted in the resulting paper.

General research considerations
How can long-term processes be addressed in contemporary plans?

How do we manage for global change (climate, sea level, storm magnitude/frequency)?
When/how should restoration components be phased in after initial nourishment?
What are the relative roles of beach and dune in the sediment budget (across and alongshore; 


short and long term)?

Can dunes be morphologically diverse without reducing their value for shore protection?

Are there practical ways of projecting dune change following different types of manipulation?
What role do natural processes play in evolution of dunes with resistant cores (geotextiles, clay)?


e.g. eolian transport, watertable characteristics, groundwater movement, soil development. 
What is the role played by invertebrates, which are poorly studied, especially in dunes?

Is the issue abundance (e.g. value as prey) or composition (diversity/resilience)? 

What effect do invertebrates have on ecosystem services?

Are sensitive or rare species ignored because their existence or values are unknown? 

Storm impacts


What are the optimum post-storm actions to ensure proper short and long-term response? 


Should pre-storm conditions be restored or the environment left un-manipulated?


Should the protection level be increased? 


What are opportunities for building adaptive management into post-storm efforts? 

How narrow (cross-shore) or short (alongshore) can an environmental gradient get?
How can we get more data on opportunistic (unplanned) restoration results? 


Experimental sites where habitat has evolved on nourished beaches.

Fate of locations where former land uses were abandoned or suspended.
How do we know what, when, and how to measure in restored areas? 
What causes die-back of vegetation planted on landward portions of artificially created dunes?
How do we respond to invasive and exotics in dunes (including genetically modified species)?

Management

Can we better calculate the economic benefits of restoration (including flora and fauna)?

How do we deal with vegetation and topography obscuring views?
How do we manage raking as both an anti and pro environmental issue?

Anti environment: eliminating habitat, foraging, incipient dune development.

Pro environment: mitigating beach compaction, favoring piping plovers.

Perception issues: public concern with insects, smells, aesthetics.

How should pathways be managed?

Bare paths versus raised walkover structures.


Need for shore-parallel paths.
What are best ways to control pedestrian trampling in dunes?


Alternative fence types.

Vegetation alternatives (poison ivy, green briar).

How can we favor “stewardship of shore?” 


Target programs for owner residents versus landlords.


Shoebies and bennys.

Can we provide better regional and site specific guidance on fencing and vegetating dunes?


Should initial fencing be standardized?


When should fences no longer be deployed?

What are options for setting aside natural areas, including mitigation, or banking incentives? 
Are there spatial limits to success of set asides?

What happens if/when funding for nourishment/renourishment is limited?

How can people be educated about efforts in restoring and maintaining environmental values? 


The need for higher dunes.


Haul in/haul out for trash.


Restricting/removing exotics.


Landscaping techniques on private properties.

Regulatory

Can rules and permits be modified to encourage modification of dunes to achieve natural values? 


Safe harbor program, engineered structures.

Can nature enhancement be incorporated in general permits?
Can we overcome the one-size-fits-all approach to permitting to favor individual initiatives?
Coordination

How do we handle post-construction critiques for beach fill and dune building projects?  

How do we encourage continual involvement of the Corps for projects after construction?
How do we encourage public financial support for projects?
How do we ensure early coordination (agencies, academics, consultants, landowners)?
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