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LIVING SHORELINES

Living Shorelines

Natural based techniques for shoreline 
restoration and/or stabilization through 
strategic placement of plants, stone, sand, and 
other structural and organic materials:

– marsh planting
– beach formation (NOT nourishment)
– low profile breakwaters
– rock sills to hold material in place
– biologs
– oyster reefs

Presenter
Presentation Notes
All Living Shorelines are said to have one fundamental element in common: a reliance on natural methods for shoreline erosion control that do not sever existing connections between riparian, intertidal, estuarine and aquatic areas essential for water quality, ecosystem services and habitat values.No two shorelines are the same, and living-shoreline strategies must be selected based on existing land uses, the amount of wave energy at the site and other local condition. 
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BENEFITS OF LIVING SHORELINES

Living Shorelines

– Stabilizes the shoreline reducing erosion and 
storm damage

– Provides ecosystem services such as habitat 
for fish and other aquatic species and 
increasing flood storage capacity

– Maintains connections between land and 
water ecosystems to enhance resilience

Presenter
Presentation Notes
Sea-level rise, heightened storm damage and ongoing waterfront development are intensifying pressure to protect estuarine shorelines, and all these factors make living shorelines and other “green” coastal protection measures good options.  Aligns with USACE principles for Resilience…withstand “impacts from rising sea level, hurricanes, coastal storms, and flooding. 
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EXAMPLE DRAWING OF A 
LIVING SHORELINE

Living Shorelines

Presenter
Presentation Notes
EXAMPLE DRAWING FOR LIVING SHORELINE: Regrading and Planting Existing Conditions vs. Proposed Conditions In some instances, such as on steep slopes, regrading of the shoreline’s bank may be necessary to provide a stable slope and allow newly-planted vegetation to become established. Fill material can also be extended out from the existing shoreline and then planted with appropriate vegetation to create a tidal wetland marsh.
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MHWL

Newly planted aquatic vegetation

Cross Section
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Proposed Water Depths
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EXAMPLE DRAWING OF A 
LIVING SHORELINE

Living Shorelines

Presenter
Presentation Notes
EXAMPLE DRAWING FOR LIVING SHORELINE: Regrading and Planting 
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MHWL

Newly planted aquatic vegetation and riprap
Cross Section

Upland Area

Approx.
40’

Approx. 10’ Upland Area Used for Planting

10 ft.

EXAMPLE DRAWING OF A 
LIVING SHORELINE

Living Shorelines

Presenter
Presentation Notes
EXAMPLE DRAWING FOR LIVING SHORELINE: Regrading and Planting with riprap
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EXAMPLES OF LIVING SHORELINES

Living Shorelines
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Living Shorelines

Rock sill/low profile bulkhead 
with wetland restoration

Presenter
Presentation Notes
This photo shows the different zones – upland, bank face, coastal wetland.
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Living Shorelines

Rock sill with 
gaps.  Wetland 
restoration

Presenter
Presentation Notes
Florida - Marsh grasses are planted to dissipate wave energy, filter upland runoff, and improve habitat for fish and wildlife. Native grasses are planted in the water and at the mean high tide mark in the intertidal zone. Marsh grasses may be more successful if they are planted in the spring in areas where there is evidence of existing marsh, where there is less than 3 miles of open water, and where the prevailing winds will not cause destruction of the newly planted grasses. 
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Living Shorelines

Rock sill without fill

Presenter
Presentation Notes
A living shoreline project at Roanoke Island Festival Park in Manteo, NC. Roanoke Island Festival Park once experienced severe erosion, primarily from boat wakes. An estimated 100 ft. of southern shoreline was lost from 1990 – 2000. The federation collaborated with the U.S. Army Corps of Engineers to form a plan of action for restoring and protecting approximately four acres of coastal marsh in the summer of 2000. The project began with the construction of a rock sill and breakwater to stabilize the shoreline in selected locations. The N.C. Division of Marine Fisheries assessed the area prior to construction to avoid impacts to existing shellfish resources, and recommended the use of seeded cultch to improve oyster development in subtidal areas. About 213 cubic yards of clean sandy material was placed and retained between the sill and land, and filled with a narrow strip of oyster cultch, a substrate usually consisting of shells and gravel for oyster larvae to attach. An additional 10,000 bushels of oyster cultch was placed adjacent to and offshore of the sill providing attachment substrate for larval oysters thereby enhancing about an acre of valuable oyster habitat in Shallowbag Bay. Federation's volunteers helped plant native marsh and sea grasses on the landward side of the sill and breakwater, including black needlerush, smooth cord grass, and salt meadow hay. These plants also help to stabilize the shoreline and prevent further erosion.  
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Living Shorelines

Native rock upland stabilzation

Presenter
Presentation Notes
This photo shows the different zones – upland, bank face, coastal wetland.
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Living Shorelines

Biol-log with wetland plantings

Presenter
Presentation Notes
Chesapeake Bay example. Biologs have been placed against undercut banks and trees to act as a medium for plant propagation and to help hold the bank or shoreline in place.  Herbaceous plants can be planted directly in the biolog.   They decay naturally within about 5 years in the marine environment. 
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Living Shorelines

Large oyster reef

Small oyster reef

Presenter
Presentation Notes
Bags of oyster shells was used for a project at Morris Landing in Onslow County while rock serves as a breakwater at a living shoreline at the N.C. Aquarium at Pine Knoll Shores.  Living breakwaters can dissipate wave energy while providing habitat and erosion control. Living breakwaters create calm areas near the shoreline, which can be replanted with submerged aquatic vegetation and marsh grasses to create intertidal and marsh habitat for aquatic organisms. 



14

Living Shorelines

Oyster castles

Presenter
Presentation Notes
The Oyster Castle®. Reef castles are structures built to any dimension as an assortment of vertical and horizontal surfaces. They are relatively inexpensive and easy to assemble. Reef castles have less three-dimensional surface area than shell bags but are more complex than other reef designs, which may enhance oyster recruitment by providing more interstitial space.  This demonstrate that oyster reefs and other living shorelines can become a navigation hazard: think of a boater or jet ski coming around a bend and meeting an established oyster castle, sometime 5-6' in height from bottom to top. Some interest groups have pushed back that marking these sites is cost prohibited depending on USCG marking requirements.  
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Living Shorelines

Combo bulkhead and living shoreline

Lafitte’s Cove, West Galveston Island, TX

Presenter
Presentation Notes
Can you have a living shoreline in a tight space like a canal?  This living shoreline project in Lafitte’s Cove, West Galveston Island, Texas was constructed using a vinyl sheetpile that allowed for creation of marsh in a traditionally tight space.  Photo on the right is 1 year later.  
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Living Shorelines

Geo-tubes
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NATIONWIDE 
PERMIT #54 

Living Shorelines
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PERMIT CONSIDERATIONS

− Nationwide Permit Number 54
• Comprised of mostly native material
• Contain substantial biological component
• Must maintain natural continuity of land-water interface
• Conditions (unless waived by DE):

»Cannot extend more than 30’ below MLW/OHW
»Cannot extend more than 500’ in shoreline length
»Structural material must be anchored to prevent relocation
»Native plants appropriate for site conditions Discharges should 

be minimum necessary
»Minimal adverse effects on water/organism movement
»Must be properly maintained

Living Shorelines
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TIPS FOR SUCCESS (PERMITTING AND PROJECT GOALS)

Living Shorelines

• Clearly articulate the purpose and need.  What's 
the problem?  How did measure it?  What was the 
basis (engineering or natural sciences) for the 
proposed design?  What other alternatives have 
you considered?

• Use the criteria of NWP#54 to help design the 
solution to the identified problem. Show 
compliance to the requirements.

• Know your audience.  When talking to the 
permitting agencies, resource agencies, public, 
etc, assume they know nothing about your 
situation. 
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Living Shorelines

QUESTIONS?
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