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NOAA’s Definition

https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf

Guidance for Considering the 

Use of Living Shorelines (2015)

https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf


(2018)

SC Example

(2012) (2015)



Rock sill LS/natural marsh/hard 
shorelines  Hurricane Matthew, NC 
(2015 – 2017) 
(Smith et al 2018, Eco App)

• Better resistance to landward erosion 
(HM) & maintained elevation  (2 yr)

• Enhance S. alterniflora vs nat’l marsh

Defense concept by Corps – North Atl
Comprehensive Coastal Study (2015)

• Risk reduction performance summary: 
coastal erosion, floods, wave attenuation 
(sm & med), storm surge

NOAA LS Support Resilient 
Communities

• 15’ of marsh can absorb 50% of 
incoming wave energy

• 33% of US shorelines will be hardened 
by 2100

• Hard structures prevent marsh migration 
inland & create seaward erosion

Storm Tested



Cost Comparison
2016 GSAA LS Summit – GA by Ed Hoffman @ Greenworks, LLC



Cost Comparison

Seachange Consulting, 2011, Rella, A., & Miller, J. PhD., 2012, 

and Hafner, S., 2012 



Army Corps of 

Engineers

• NWP 54 (2017)

• NWP 13 & 27

Permitting & Policy

NC GP

Riprap Revetments for Wetland 

Protection in Estuarine & Public 

Trust Waters; Marsh (Rock) Sills

SC GP

Under 

development 

(2020-2021) 



TNC’s Coastal 

Restoration
http://projects.tnc.org/coastal/



CR.org/NC/LS 

Explorer
http://maps.coastalresilience.org/northcarolina/



Living Shoreline 

Academy
https://livingshorelinesacademy.org/

Property Owners & 

Professionals

Interactive Map, 

Database & Submission

Existing Professional 

Contacts & Submission 

Form

Literature, Online, Powerpoints, 

Videos, Workshops/Webinars



Joy Brown
joy_brown@tnc.org

(843) 937-8807 x35



Websites & Sources 
of Additional Information

• NOAA’s Guidance for Considering the Use of Living Shorelines 
(2015)

• TNC’s Coastal Resilience site – Projects & Mapping Portal
• Living Shoreline Academy
• NC Coastal Federation – How they are making LS the go-to erosion 

control 
• Island Free Press – 10.23.18 – NC Lawmakers Enable Use of Living 

Shorelines for Hurricane Recovery
• NC Coastal Federation – photo slide show of LS vs bulkheads after 

Hurricane Florence
• SC DHEC LS Working Group
• LS: The Science & Management of Nature-Based Coastal Protection
• Sustainable Adaptive Gradients (SAGE) 
• SAGE Searchable Project Database
• LS Legislative Initiatives – State and Regional 

https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-for-Considering-the-Use-of-Living-Shorelines_2015.pdf
http://coastalresilience.org/
https://livingshorelinesacademy.org/
https://www.nccoast.org/protect-the-coast/estuarine-shorelines/
http://islandfreepress.org/2018Archives/10.23.2018-NorthCarolinaLawmakersEnableUseOfLivingShorelinesforHurricaneRevovery.html?fbclid=IwAR3GKoZ3U0oOp3BIt6eFVhMWWrkl18IUwVROXlI9z9mHrCXwGi54bPFDyzU
https://www.nccoast.org/2018/10/living-shorelines-recommended-for-effective-and-lasting-shoreline-management-as-storm-repairs-continue/
https://scdhec.gov/environment/your-water-coast/ocean-coastal-management-ocrm/living-shorelines-working-group
https://www.crcpress.com/Living-Shorelines-The-Science-and-Management-of-Nature-Based-Coastal-Protection/Bilkovic-Mitchell-Peyre-Toft/p/book/9781498740029
http://www.sagecoast.org/
http://sagecoast.org/info/sagesearch.html
http://ccrm.vims.edu/livingshorelines/policy_legislation/states.html


Websites & Sources 
of Additional Information (cont)

• Living shorelines enhances the resilience of saltmarshes to Hurricane Matthew 
(2016)

• The time to start is now: How implementing natural infrastructure solutions can 
improve and protect our coasts

• Lowcountry Land Trust: Living Shorelines Support Resilient Communities

• A Community Resource Guide for Planning Living Shorelines Projects

• How to Protect Your Property from Shoreline Erosion: A handbook for estuarine 
property owners in North Carolina

• A Comparative Cost Analysis of Ten Shore Protection Approaches at Three Sites 
Under Sea Level Rise Scenarios

• Beach Stabilization: Structure and Beach Renourishment Alternatives

https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/eap.1722
https://www.edf.org/sites/default/files/cunniff-shore-beach-magazine.pdf
https://www.lowcountrylandtrust.org/news/why-spend-time-on-oyster-reef-builds/
https://www.conservationgateway.org/ConservationPractices/Marine/crr/library/Documents/A Community Resource Guide for Planning Living Shorelines Projects.pdf
https://www.nccoast.org/wp-content/uploads/2014/12/Weighing-Your-Options.pdf
https://nescaum-dataservices-assets.s3.amazonaws.com/nyclimatescience.org/240186100-A-Comparative-Cost-Analysis-of-Ten-ShoreProtection-Approaches-at-Three-Sites-Under-Two-Sea-Level-Rise-Scenarios.pdf
https://intraweb.stockton.edu/eyos/coastal/25yrConference/Beach-Stabilization.pdf


Evaluated rock sill living shorelines compared to natural marshes and hardened 
shorelines (i.e. bulkheads) in NC

Analyzed changes in surface elevation, Spartina alterniflora stem density, and structural 
damage from 2015 to 2017, including before and after Hurricane Matthew (2016)

Living shorelines exhibited better resistance to landward erosion during Hurricane 
Matthew than bulkheads and natural marshes

Living shorelines were more resilient than hardened shorelines (maintained landward 
elevation over the two-year study period with any repair)

Rock sill living shorelines were able to enhance S. alterniflora stem densities over time 
when compared to natural marshes







The Costs of Shoreline Stabilization

Traditional,  Hard Structure Impacts:

Maintenance costs are significant and ongoing expenses when a hard defense is selected 
and therefore likely to result in significant levels of investment through a project’s lifetime

Construction and maintenance costs are likely to increase into the future in response to sea 
level rise

Smooth, vertical seawalls are the least effective at dissipating wave energy and can create a 
loss of marsh

“Living shorelines are crucial to habitat development and to the

conservation of fish, birds and other wildlife. We must continue to

promote these kinds of restoration activities as they are vital to

sustaining the delicate ecological system."

-Tom Kelsch, Director of Conservation Programs for the

National Fish and Wildlife Foundation.

Visit PDF for additional information Living Shoreline Impacts and Benefits



The Costs of Shoreline Stabilization





Fisheries Habitat Impacts of Marsh Sills as a 
Shoreline Stabilization/Restoration Alternative 

to Bulkheads
Surveys of 25 marsh sills in NC and assessment of the shoreline stabilization of marsh 
sills relative to traditional stabilization structures

Fish and crustaceans were quantified and compared between marsh sills, bulkheads, 
and the control (unstabilized) marshes

Post Hurricane Irene damage survey found that over 1/3 of the approximately 20km of  
bulkheads along the Outer Banks back-barrier shoreline were damaged or had 
collapsed completely

No damage was observed to marsh sill or riprap shorelines

Nekton abundance, biomass, and diversity are greater in the marsh at sill sites than 
control sites

Nekton using habitat directly adjacent to bulkheads are less abundant, have less 
biomass, and are less diverse than nekton found adjacent to sills



Provides community leader, citizens, 
and contractors with guidance on key 
factors that should be considered when 
embarking on a living shoreline project 
and links to additional resources that 
could be consulted during the planning 
process

Guide to be used with TNC’s Coastal 
Resilience Tool

Grey infrastructure can reflect wave 
energy and in some cases, results in 
erosional threats to neighboring coastal 
areas and to the upland shoreline 
directly in front of and behind the 
structure



The average cost data included in the table are sample estimates for the materials of living 
shorelines (adapted from Seachange Consulting, 2011, Rella, A., & Miller, J. PhD., 2012, 
and Hafner, S., 2012 and discussed in the following slides) 





Main erosion control methods used for 
shorelines in NC estuaries: vegetation, 
oyster reeds, marsh sills, riprap, 
breakwaters, bulkheads

This guide gives information about the 
out-of-pocket costs and tangible benefits 
of each option as well as “hidden” costs 
and benefits

This guide was used as a reference in the 
“A Community Resource Guide for 
Planning Living Shorelines Projects” for the 
cost data (in the previous slides) 



The project generated information 
about the performance, cost, and 
natural benefits of different shoreline 
management options, in the context 
of the Hudson River Estuary’s human 
and natural setting

A comparative cost assessment of ten 
different shoreline stabilization 
approaches at three sites, under two 
sea level rise scenarios with a seventy 
year time frame.

The ten approaches included: timber 
bulkhead, steel sheet pile bulkhead, 
bio-walls, revetments, riprap, joint 
planting, vegetated geogrids, timber 
cribbing, live crib walls, and sills

This analysis was used as a reference 
in the “A Community Resource Guide 
for Planning Living Shorelines 
Projects” for the cost data (in the 
previous slides) 



Coastal Overview
Coastal Processes
Coastal Development

Beach Stabilization 
Structures

Hard Structure
Soft Structure

Beach Nourishment
Methods

Backpassing and Bypassing
Economics

Cost estimates given for the 
examples 

This analysis was used as a reference in the “A 
Community Resource Guide for Planning Living 
Shorelines Projects” for the cost data (in the 
previous slides) 


