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North Carolina Coastal Federation
Working Together for a Healthy Coast

• Collaborate and engage people 
from all walks of life to protect 
and restore coastal water quality 
and habitat throughout the North 
Carolina coast

• Member supported organization 
founded in 1982

• 30 staff and 30 board members

• Cover North Carolina’s 20 coastal 
counties

• Offices in Wanchese, Ocean and 
Wrightsville Beach, NC



North Carolina Coastal Federation
What We Work For – Our Goals

• Clean coastal waters that support 
fishing and swimming

• Living shorelines that reduce 
soundside erosion and provide 
habitat

• Thriving oysters that support the 
coastal environment and 
economy

• Effective coastal management 
that protects our coast

• A coast that is free of marine 
debris



Living Shorelines
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Wetland Restoration through 
Living Shoreline Implementation



Wetland Restoration through 
Living Shoreline Implementation

Before Planting After 1 Year



Before Planting

After 3 years

After 6 years

Wetland Restoration through 
Living Shoreline Implementation



Wetland Restoration through 
Living Shoreline Implementation

Before Planting After



Before (2007) After 9 Years (2016)

Bogue Sound, Pine Knoll Shores, NC

Wetland Restoration through 
Living Shoreline Implementation



Before (2007) After 9 Years (2016)

Bogue Sound, Pine Knoll Shores

Wetland Restoration through 
Living Shoreline Implementation



Benefits of Living Shorelines

 Natural alternative to the traditionally used hard 
shoreline stabilization methods

 Attenuate waves and reduce shoreline erosion

 Restore and protect valuable fishery habitat (coastal 
wetland marsh and oyster reefs)

 Improve water quality 

 Resilient and outperform bulkheads through storms

 Increase property value

 Less expensive than bulkheads



Living Shoreline Design Considerations
 Wave energy

 Fetch

 Predominant wind direction

 Water depths

 Proximity to navigation 
channels

 Shoreline orientation

 Extent of erosion

 Slope

 Natural abundance of oysters

 Cost 

 Property owner preference



Living Shoreline Materials

Oyster CatcherTM

Photo Credit: David Cessna

Oyster Domes/Reef Balls

Photo Credit: Tampa Bay Watch

Oyster Shell Bags

Oyster Castles

Atlantic ReefMaker
EcoSystems

Photo Credit: Tampa Bay Watch

Granite/Concrete/Marl



Living Shoreline Materials
Testing Alternatives to Traditional Mesh Bags



Storm Resiliency of Living Shorelines

Provided by Dr. Rachel Gittman

One year before One day after 



Living Shoreline Maintenance

 Bulkheads often require costly 
repairs and replacement

 Living shorelines require 
minimal to no maintenance

 Salt marsh is restored in 1-3 
years

 Fared extremely well after 
Hurricane Florence

 Salt marsh plants and rock sills 
were not affected by the storm

 Oyster shell bags also remained 
in place 

Post-Hurricane Florence

Bulkhead Damage

Living Shoreline 
Remained Intact



Promoting and Increasing Living Shoreline Use through 
Implementation

Private Property Community State 

Local Government County

Trinity Center

PKS Aquarium

PKS Aquarium

Jones Island

Hammocks Beach SP

Ward Shore Park, Swansboro

Bogue Sound

White Point, Atlantic



National and International Case Study:
US-Netherlands Infrastructure Resilience Collaboration

Promoting and Increasing Living Shoreline Use through 
Implementation



Promoting and Increasing Living Shoreline Use through
Community Engagement

Living Shoreline Open HousesHands on Education and Restoration



Promoting and Increasing Living Shoreline Use through 
Engineers and Contractor Training

Photo Credit: Carteret County 
Shore Protection Office 

garygreene-engineers.com



Promoting and Increasing Living Shoreline Use through 
Education and Outreach



Promoting and Increasing Living Shoreline Use 
through Partnerships

 Students

 Community

 Waterfront Property Owners 

 Businesses

 Marine Contractors

 Engineers

 Developers

 Universities and Colleges

 Local, State and Federal Agencies

 Other Non-profit Organizations



Promoting and Increasing Living Shoreline Use through 
Funding

 N.C. Division of Soil and Water Conservation’s Community 
Conservation Assistance Program

 N.C. Clean Water Management Trust Fund  

 N.C. Division of Water Resources

 National Oceanic and Atmospheric Administration

 National Fish and Wildlife Foundation

 USDA Natural Resources Conservation Service

 Southeast Aquatic Resources Partnership

 Atlantic Coastal Fish Habitat Partnership

 Grady White Boats

 TogetherGreen



Living Shoreline Permitting

• Salt marsh planting alone: no permit required

• Marsh sill and marsh-toe revetment: Coastal Area 
Management Act (CAMA) General Permit

- $200 fee

- Project location map and designs

- Adjacent property owner signatures

- Valid for 120 days

• CAMA Major Development Permit

- $400 fee

- Additional application materials

- Reviewed by 13 state and federal agencies
- Valid for 3 years



Needs for Increasing the Use of 
Living Shorelines in the Future

 Strong promotion of living shorelines by regulatory and 
resource agencies 

 Projects should be expected to conduct an alternative’s 
analysis to identify most effective shoreline stabilization 
method

 Financial incentive programs

 Grant opportunities for communities

 Short-term construction insurance

 Awareness and adoption of living shorelines by the public 
and marine contractors

 Business programs for marine contractors



1 Year After Construction 2 Years After Construction

Living Shoreline Strategy
Draft Actions and Benchmarks for the
2021-2025 Oyster Blueprint Update



Living Shoreline Strategy 
Workgroup Members

 Jacob Boyd, N.C. DMF

 Bill Cary, Brooke Pierce

 Carolyn Currin, NOAA

 Jenny Davis, NOAA

 Anne Deaton, N.C. DMF 

 Rebecca Ellin, N.C. NERR

 Devon Eulie, UNCW

 Erin Fleckenstein, NC Coastal 
Federation

 Rachel Gittman, ECU

 Niels Lindquist, UNC-IMS, Sandbar 
Oyster Company

 Todd Miller, NC Coastal Federation

 Trish Murphey, APNEP

 Martin Posey, UNCW

 Brandon Puckett, N.C. NERR

 Tony Rodriguez, UNC-IMS

 Brian Silliman, DUML

 Carter Smith, DUML 

 Seth Theuerkauf, TNC

 Leslie Vegas, NC Coastal Federation 

 Lexia Weaver, NC Coastal 
Federation

 Curt Weychert, N.C. DMF

 Ted Wilgis, NC Coastal Federation



Living Shoreline Strategy
Overarching Goal

 Expand the use of living shorelines to become the most commonly used 
stabilization method in estuaries to support wetland and oyster 
habitats.



• Identify and bring together the multiple efforts focused on promoting 
the use of living shorelines.

• Provide the leadership necessary to reach the goal for living shorelines 
within this blueprint (and elsewhere).

Action 1: Collaborate through the Living 
Shoreline Steering Committee



Action 2: Implement living shorelines to continue to 
demonstrate their benefits to wetlands, oysters and 

soundfront property owners.
• Build at least three miles of living shorelines on public and private lands 

where wetlands and oysters grow by 2025.

• Continue to site and design living shorelines based on research to date and 
lessons learned from decades of intertidal wetland and oyster restoration in 
North Carolina and elsewhere to promote wetland and oyster growth and 
development, as well as support other ecosystem functions and services.

• Devise and implement a communication and education strategy around 
each project to publicize benefits to gain more public and agency demand 
for these projects.

• Engage volunteers and contractors in building living shorelines to help 
increase public awareness of their benefits.

• Document the success of living shoreline projects each year (new and old) 
including their wetland enhancement and oyster recruitment potential, 
cost-benefits and resilience compared to other types of shoreline 
stabilization.



• Quantify the extent of living shorelines implemented to 
date that also serve as wetland and oyster habitat.

• Increase the percentage of living shorelines permitted 
for shoreline stabilization along shorelines that support 
wetland and oyster growth by 15 percent a year. The 
more living shorelines, the more wetlands and oysters 
in the water.

• Track the number and type of shoreline stabilization 
projects authorized each year.

• Educate marine contractors, engineers, consultants and 
regulators through technical trainings to encourage the 
use of living shorelines. Conduct three regional 2-day 
trainings for marine contractors, consultants, engineers, 
agency staff, beginning in Wilmington in February 2021.

• Conduct living shoreline consultations with five marine 
contractors per year.

Action 3: Increase the use of living 
shorelines instead of bulkheads.



• Educate waterfront property owners, realtors, homeowners 
associations (Community Association Management Services), local 
governments and the general public on the value and benefits of living 
shorelines.

• Develop educational outreach materials (electronic and printed) to be 
distributed to these audiences.

• Conduct one on one living shoreline consultations with 50 waterfront 
property owners per year.

• Market the use of living shorelines by property managers and owners 
at three outreach events in three regions of the coast.

Action 4: Create and promote consumer demand for living 
shorelines by property owners with a special focus on shorelines 

that support wetland and oyster growth.



• Explore the protection of oyster shell bag 
and Oyster CatcherTM living shorelines in the 
next update to the N.C. Coastal Habitat 
Protection Plan (CHPP).

• Experiment with the use of stronger bags or 
other sill materials that would not be 
damaged if oysters are harvested from 
them.

Action 5: Protect regulated and 
permitted living shorelines that 

grow harvestable oysters.



• Test non-plastic, alternative 
materials for living shoreline 
construction at five 
demonstration project sites.

• Monitor and report the 
performance of alternative 
materials.

Action 6: Test alternative living shoreline 
construction materials and methods that 

increase wetland habitat and oyster recruitment.



• Provide information on how to site and 
design living shorelines to promote 
wetlands and oysters based on research to 
date.

Action 7: Summarize living shoreline research accomplishments 
and major findings to date related to wetlands and oysters.

THEUERKAUF, SETH JOSEPH. A Geomorphological, Ecosystem Services, and Population Dynamics 
Approach to Oyster Restoration and Management. (Under the direction of Dr. David Eggleston).



• Continue quantifying the role of living shorelines in supporting 
wetlands and oyster populations.

• Document the degree to which living shorelines using wetlands and 
oysters can adjust to sea level rise.

• Research the nutrient (nitrogen, phosphorus) reduction benefits 
provided by living shorelines and use that information to provide 
incentives for living shoreline projects if warranted.

• Determine why is oyster recruitment on living shoreline materials 
more abundant on the seaward edge of the sill. How can they be 
designed differently to increase oyster recruitment?

• On average, how many oysters per ft. can be generated from a living 
shoreline? On average, how much water can be filtered by oysters on 
a living shoreline per ft. or other unit? 

Action 8: Identify and answer living shoreline research 
questions and gaps as they pertain to wetlands and oysters.



• Determine if living shoreline projects can be built to qualify for salt 
marsh ($560,000 an acre value) or nutrient mitigation credits.

• Issue formal policy recommendations.

• Inform mitigation bankers about this opportunity.

Action 9: Qualify living shorelines for mitigation credits. 

(https://deq.nc.gov/about/divisions/mitigation-services/dms-customers/fee-schedules



www.nccoast.org
3609 N.C. 24, Newport, NC 28570

252-393-8185


