
FLORIDA FISH AND WILDLIFE CONSERVATION COMMISSION 
LIVING SHORELINE DEMONSTRATION AREA
520 Barracuda Blvd.
New Smyrna Beach, FL 32169

Project Footprint
5 acres of restored saltmarsh, 300 linear ft of 
shoreline demonstration area

Want to Visit?
The site is maintained by the Marine Discovery 
Center, which is open daily. 

Coordinating Organization
Florida Fish and Wildlife Conservation Commission 
(FWC) Marine Discovery Center

Project Description
During summer and fall of 2014, five acres of FWC 
property (the Mosquito Lagoon Marine Enhancement 
Center) were restored to saltmarsh through a grant-
funded partnership. The Shoreline Demonstration 
Area was added to the project to showcase various 
techniques used to stabilize eroding shorelines, including methods using mostly natural materials. This showcase 
site has signs along a publicly accessible walking trail highlighting the various living shoreline implementation 
techniques from fully green (oyster reef sloping to high marsh) to rehabilitated seawall (oyster reef and mangroves in 
front of a seawall) applications. Contracted businesses installed terracing, a retaining wall, and seawall. Native plants 
came from a local nursery. Oyster shell came from a local restaurant recycling program, Shuck and Share, housed on 
the property.

For more information contact Jeff Beal, FWC, jeff.beal@myfwc.com
http://floridalivingshorelines.com/project/marine-discovery-center/

SOUTH CAROLINA DEMONSTRATION SITE
310 Okatie Highway
Okatie, SC 29909

Project Footprint
41 linear ft of oyster reef, 50 linear ft of oyster castle, 
45 linear ft of crab trap reef, 122 linear ft of modified 
crab trap reef

Want to Visit?
The demonstration site is located along an intertidal 
shoreline of the Chechessee River, at the Port Royal 
Sound Maritime Center

Coordinating Organization
South Carolina Department of Natural Resources 
(SC DNR)

Project Description
The SC DNR has been constructing oyster reef-based living shorelines since 2001. The success of these living 
shoreline projects has sparked the interest of nearby property owners to pursue similar projects. Consequently, the 
South Carolina Department of Health and Environmental Control (SC DHEC) has sought to develop a regulatory 
process to guide the design and permitting of living shorelines. SC DNR, working in partnership with the National 
Estuarine Research Reserve System (NERRS) and SC DHEC, is conducting a multi-year research program to inform 
living shoreline regulations. The program seeks to evaluate historic sites, analyze existing data, create and monitor 
new sites, and conduct case studies. Materials being tested are both oyster-based and natural fiber-based. Data 
on rates of elevation change from historic sites, such as the Chechessee River site (an oyster-based site), provide 
science-based information on how living shorelines protect South Carolina’s marshes from erosion and habitat loss. 
Preliminary results, from historical analysis, indicate an average vertical accumulation rate of 2.3 cm/yr behind reefs 
relative to controls.

For more information contact Dr. Peter Kingsley-Smith, SC DNR, kingsleysmithp@dnr.sc.gov

Case 
Studies

The Shoreline Demonstration Area (from left to right): native plants, 
native plants with oyster bags, terracing with oyster bags, a kayak 
launch, a retaining wall with oyster bags. Photo credit: http://
floridalivingshorelines.com/.

UAV imagery of the SCDNR deployment of different reef substrates. 
Photo credit: SCDNR.

mailto:jeff.beal@myfwc.com
http://floridalivingshorelines.com/project/marine-discovery-center/
mailto:kingsleysmithp@dnr.sc.gov
http://floridalivingshorelines.com/
http://floridalivingshorelines.com/


Allen, G. et al. 2006. Hudson River Shoreline Restoration Alternatives Analysis. 
Prepared by Alden Research Laboratory, Inc. and ASA Analysis and 
Communications, Inc. for the Hudson River National Estuarine Research 
Reserve. https://www.hrnerr.org/doc?doc=240189580

Allen, H.H. & J.R. Leech. 1997. Bioengineering for Streambank Erosion Control 
- Report 1, Guidelines, Technical Report EL-97-8. U.S. Army Corps of 
Engineers. http://www.engr.colostate.edu/~bbledsoe/CIVE413/Bioengineering_
for_Streambank_Erosion_Control_report1.pdf

Bernard, J.M & R.W. Tuttle. 1998. Stream Corridor Restoration: Principles, 
Processes, and Practices. Federal Interagency Stream Restoration Working 
Group (FISRWG). Wetlands Engineering and River Restoration Conference. 

Bridges T.S. et al. 2015. Use of Natural and Nature-based Features (NNBF) for 
Coastal Resilience. ERDC SR-15-1. U.S. Army Corps of Engineers. https://
usace.contentdm.oclc.org/digital/collection/p266001coll1/id/3442/ 

Fagherazzi, S. & P.L. Wiberg. 2009. Importance of wind conditions, fetch, and 
water levels on wave-generated shear stresses in shallow intertidal 
basins. Journal of Geophysical Research: Earth Surface, 114(F3). http://doi.
org/10.1029/2008JF001139

Georgia Department of Natural Resources. 2013. Living Shorelines along 
the Georgia Coast: A Summary Report of the First Living Shoreline 
projects in Georgia. Coastal Resources Division. Brunswick, GA. 43 pp. + 
appendix. https://coastalgadnr.org/sites/default/files/crd/CZM/Wetlands-LS/
LivingShorelinesAlongtheGeorgiaCoast.pdf  

Hardaway Jr., C.S. & R.J. Byrne. 1999. Shoreline Management in Chesapeake 
Bay. Virginia Sea Grant Publication VSG-99-11. Virginia Institute of Marine 
Science College of William and Mary. Gloucester Point, Virginia. 

	 http://www.dcr.virginia.gov/soil-and-water/document/shoreline-management-
in-chesapeake-bay.pdf 

Hardaway Jr, C.S. et al. 2017. Living Shoreline Design Guidelines for 
Shore Protection in Virginia’s Estuarine Environments Version 2.0. 
Virginia Institute of Marine Science College of William and Mary. 
Gloucester Point, Virginia. https://scholarworks.wm.edu/cgi/viewcontent.
cgi?article=1833&context=reports

Hauser, E. 2012. Terminology for the Hudson River Sustainable Shorelines 
Project. In association with and published by the Hudson River 
Sustainable Shoreline Project.  https://www.dec.ny.gov/docs/remediation_
hudson_pdf/shorelineterminology.pdf  

Johannessen, J. et al. 2014. Marine Shoreline Design Guidelines. Washington 
State Aquatic Habitat Guidelines Program. https://wdfw.wa.gov/
publications/01583/

Lake Jr., D.W. & NYDEC. 2016. New York State Standards and Specifications 
for Erosion and Sediment Control. http://www.dec.ny.gov/docs/water_
pdf/2016nysstanec.pdf

Luscher, A. & C. Hollingsworth. 2007. Shore Erosion Control The Natural 
Approach.  Maryland Department of Natural Resources. http://dnr.maryland.
gov/ccs/Publication/SE_Natural_Approach_2007.pdf 

Miller, J. K. et al. 2016. Living Shorelines Engineering Guidelines. Prepared for 
New Jersey Department of Environmental Protection. https://www.nj.gov/
dep/cmp/docs/living-shorelines-engineering-guidelines-final.pdf 

National Oceanic and Atmospheric Administration (NOAA). 2000. Tidal Datums 
and Their Application. NOAA Special Publication NOS CO-OPS 1. Silver 
Spring, Maryland. https://tidesandcurrents.noaa.gov/publications/tidal_
datums_and_their_applications.pdf

National Oceanic and Atmospheric Administration (NOAA). 2015a. Guidance for 
Considering the Use of Living Shorelines. Retrieved from: https://www.
habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-
Considering-the-Use-of-Living-Shorelines_2015.pdf 

National Oceanic and Atmospheric Administration (NOAA). 2015b. SAGE: Natural 
and Structural Measures for Shoreline Stabilization brochure. http://
sagecoast.org/docs/SAGE_LivingShorelineBrochure_Print.pdf  

National Oceanic and Atmospheric Administration (NOAA). SAGE: Systems 
Approach to Geomorphic Engineering- Glossary. Retrieved from: 

	 http://sagecoast.org/info/glossary.html

New Jersey Resilient Coastlines Initiative. 2016. A Community Resource Guide 
for Planning Living Shoreline Projects. https://www.conservationgateway.
org/ConservationPractices/Marine/crr/library/Documents/Community%20
Resource%20Guide%20for%20Planning%20Living%20Shoreline%20Projects.
pdf

Nordstrom, K. F. et al. 2016. Evaluation of the effects of a demonstration project 
for restoring bayside sediment processes at Sailors Haven Marina. Natural 
Resources Report NPS/FIIS/NRR—2016/1309. National Park Service. Fort 
Collins, Colorado.

New York State. Tidal Wetlands Guidance Document: Living Shoreline 
Techniques in the Marine District of New York State. 2017. http://www.dec.
ny.gov/docs/fish_marine_pdf/dmrlivingshoreguide.pdf

New York State Department of Environmental Conservation. Shoreline 
Stabilization. Accessed September 25, 2018. http://www.dec.ny.gov/
permits/50534.html 

Northeast Regional Planning Commission. 2007. The Shoreline Stabilization 
Handbook for Lake Champlain and Other Inland Lakes. Lake Champlain 
Sea Grant Publication LCSG-04-03. Retrieved from: https://nsgd.gso.uri.edu/
lcsg/lcsgh04001.pdf

Rella, A. & J. Miller. 2012a. Engineered Approaches for Limiting Erosion along 
Sheltered Shorelines. In association with and published by the Hudson 
River Sustainable Shorelines Project. https://www.hrnerr.org/wp-content/
uploads/sites/9/2012/07/limiteros.pdf

Rella, A. & J. Miller. 2012b. A Comparative Cost Analysis of Ten Shore Protection 
Approaches at Three Sites Under Two Sea Level Rise Scenarios. In 
association with and published by the Hudson River Sustainable 
Shorelines Project.  https://www.hrnerr.org/doc/?doc=240186100

Restore America’s Estuaries. 2015. Living Shorelines: From Barriers to 
Opportunities. Arlington, VA. https://www.estuaries.org/images/stories/
RAEReports/RAE_LS_Barriers_report_final.pdf  

Seachange Consulting. 2011. Weighing Your Options, How to Protect 
Your Property from Shoreline Erosion: A handbook for estuarine 
property owners in North Carolina. http://www.nccoast.org/wp-content/
uploads/2014/12/Weighing-Your-Options.pdf 

Smith, K. M. 2006. Integrating habitat and shoreline dynamics into living 
shoreline applications. CRC Publication no. 08-164, Chesapeake Bay. 9-11. 

Strayer, D. L. & S. E. Findlay. 2010. Ecology of freshwater shore zones. Aquatic 
Sciences 72(2):127-163.

Thomas-Blate, J. C. 2010. Living Shorelines: Impacts of Erosion Control Strategies 
on Coastal Habitats. Atlantic States Marine Fisheries Commission Habitat 
Management Series #10. Washington, DC. http://www.asmfc.org/uploads/
file/hms10LivingShorelines.pdf

Tobitsch, C. et al. 2014. Findings of a Pre-Conference Assessment of Shoreline 
Stakeholders in Sheltered Waters of New York, New Jersey and Delaware. 
In association with and published by the Hudson River Sustainable 
Shorelines Project. https://www.hrnerr.org/doc/?doc=240203887

Virginia Coastal Zone Management Program (VaCZM). 2012. Living 
Shorelines: The Preferred Approach to Shoreline Erosion Protection 
Brochure. Retrieved from: http://www.deq.virginia.gov/Portals/0/DEQ/
CoastalZoneManagement/Living%20Shorelines%20Fact%20Sheet.pdf

Whalen, L. et al. 2011. Practitioner’s Guide to Shellfish-Based Living Shorelines 
for Salt Marsh Erosion Control and Environmental Enhancement in 
the Mid-Atlantic. PDE Report #11-04.  Retrieved from: http://www.
delawareestuary.org/science-and-research/living-shorelines/shoreline-reports/

Whalen, L. et al. 2012. Strategic planning for living shorelines in the Delaware 
Estuary. National Wetlands Newsletter 34(6):6-19.

Yepsen, M. et al. 2016. A Framework for Developing Monitoring Plans for Coastal 
Wetland Restoration and Living Shoreline Projects in New Jersey. https://
www.conservationgateway.org/ConservationPractices/Marine/crr/library/
Documents/Framework-Coastal-Wetland-Shoreline-Projects-New-Jersey.pdf

Atlantic States Marine Fisheries Commission Habitat Committee
1050 North Highland Street, Suite 200 A-N • Arlington, Virginia 22201 • 703.840.0740

FURTHER READING

https://www.hrnerr.org/doc?doc=240189580
http://www.engr.colostate.edu/~bbledsoe/CIVE413/Bioengineering_for_Streambank_Erosion_Control_report1.pdf
http://www.engr.colostate.edu/~bbledsoe/CIVE413/Bioengineering_for_Streambank_Erosion_Control_report1.pdf
https://usace.contentdm.oclc.org/digital/collection/p266001coll1/id/3442/
https://usace.contentdm.oclc.org/digital/collection/p266001coll1/id/3442/
http://doi.org/10.1029/2008JF001139
http://doi.org/10.1029/2008JF001139
https://coastalgadnr.org/sites/default/files/crd/CZM/Wetlands-LS/LivingShorelinesAlongtheGeorgiaCoast.pdf
https://coastalgadnr.org/sites/default/files/crd/CZM/Wetlands-LS/LivingShorelinesAlongtheGeorgiaCoast.pdf
http://www.dcr.virginia.gov/soil-and-water/document/shoreline-management-in-chesapeake-bay.pdf
http://www.dcr.virginia.gov/soil-and-water/document/shoreline-management-in-chesapeake-bay.pdf
https://scholarworks.wm.edu/cgi/viewcontent.cgi?article=1833&context=reports
https://scholarworks.wm.edu/cgi/viewcontent.cgi?article=1833&context=reports
https://www.dec.ny.gov/docs/remediation_hudson_pdf/shorelineterminology.pdf
https://www.dec.ny.gov/docs/remediation_hudson_pdf/shorelineterminology.pdf
https://wdfw.wa.gov/publications/01583/
https://wdfw.wa.gov/publications/01583/
http://www.dec.ny.gov/docs/water_pdf/2016nysstanec.pdf
http://www.dec.ny.gov/docs/water_pdf/2016nysstanec.pdf
http://dnr.maryland.gov/ccs/Publication/SE_Natural_Approach_2007.pdf
http://dnr.maryland.gov/ccs/Publication/SE_Natural_Approach_2007.pdf
https://www.nj.gov/dep/cmp/docs/living-shorelines-engineering-guidelines-final.pdf
https://www.nj.gov/dep/cmp/docs/living-shorelines-engineering-guidelines-final.pdf
https://tidesandcurrents.noaa.gov/publications/tidal_datums_and_their_applications.pdf
https://tidesandcurrents.noaa.gov/publications/tidal_datums_and_their_applications.pdf
https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf 
https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf 
https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf 
http://sagecoast.org/docs/SAGE_LivingShorelineBrochure_Print.pdf
http://sagecoast.org/docs/SAGE_LivingShorelineBrochure_Print.pdf
http://sagecoast.org/info/glossary.html
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Community%20Resource%20Guide%20for%20Planning%20Living%20Shoreline%20Projects.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Community%20Resource%20Guide%20for%20Planning%20Living%20Shoreline%20Projects.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Community%20Resource%20Guide%20for%20Planning%20Living%20Shoreline%20Projects.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Community%20Resource%20Guide%20for%20Planning%20Living%20Shoreline%20Projects.pdf
http://www.dec.ny.gov/docs/fish_marine_pdf/dmrlivingshoreguide.pdf
http://www.dec.ny.gov/docs/fish_marine_pdf/dmrlivingshoreguide.pdf
http://www.dec.ny.gov/permits/50534.html
http://www.dec.ny.gov/permits/50534.html
http://nsgd.gso.uri.edu/lcsg/lcsgh04001.pdf
http://nsgd.gso.uri.edu/lcsg/lcsgh04001.pdf
https://www.hrnerr.org/wp-content/uploads/sites/9/2012/07/limiteros.pdf
https://www.hrnerr.org/wp-content/uploads/sites/9/2012/07/limiteros.pdf
https://www.hrnerr.org/doc/?doc=240186100
https://www.estuaries.org/images/stories/RAEReports/RAE_LS_Barriers_report_final.pdf
https://www.estuaries.org/images/stories/RAEReports/RAE_LS_Barriers_report_final.pdf
http://www.nccoast.org/wp-content/uploads/2014/12/Weighing-Your-Options.pdf 
http://www.nccoast.org/wp-content/uploads/2014/12/Weighing-Your-Options.pdf 
http://www.asmfc.org/uploads/file/hms10LivingShorelines.pdf
http://www.asmfc.org/uploads/file/hms10LivingShorelines.pdf
https://www.hrnerr.org/doc/?doc=240203887
http://www.deq.virginia.gov/Portals/0/DEQ/CoastalZoneManagement/Living%20Shorelines%20Fact%20Sheet.pdf
http://www.deq.virginia.gov/Portals/0/DEQ/CoastalZoneManagement/Living%20Shorelines%20Fact%20Sheet.pdf
http://www.delawareestuary.org/science-and-research/living-shorelines/shoreline-reports/ 
http://www.delawareestuary.org/science-and-research/living-shorelines/shoreline-reports/ 
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Framework-Coastal-Wetland-Shoreline-Projects-New-Jersey.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Framework-Coastal-Wetland-Shoreline-Projects-New-Jersey.pdf
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/Framework-Coastal-Wetland-Shoreline-Projects-New-Jersey.pdf

