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Battelle Innovations in 
Climate Resilience



Natural Shoreline 
Infrastructure:

Adapting to the Future with 
Innovative Approaches to 
Shoreline Resiliency
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Natural ecological systems or 
processes to reduce vulnerability 
to climate change related 
hazards while increasing the 
long-term adaptive capacity of 
coastal areas by perpetuating or 
restoring ecosystem services” 
(Newkirk, 2018)
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Green vs Gray
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Technical, Economic, Regulatory & Social 
Feasibility
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Erosion & Flood Risk Reduction

Intact rail prism where salt 
marsh exists.

Rail prism erosion where 
salt marsh is absent.
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Erosion & Flood Risk Reduction
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Flood Risk Reduction
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Flood Risk Reduction
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Site Characterization
Existing Physical Conditions 
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Site Characterization
Historical Conditions 
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Site Characterization
Historical Conditions 
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Site Characterization
Historical Conditions 
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Site Characterization
Biological Habitats and Communities
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Site Characterization
Geomorphic Assessment
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Site Characterization
Geomorphic Assessment
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Preliminary Design - Alternatives
Horizontal Levee: High Salt Marsh with or without Armored Toe
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Preliminary Design - Alternatives
Breakwater Reef with Passive and Active Salt Marsh
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Preliminary Design - Alternatives
Barrier Island Breakwater with Passive and Active Salt Marsh
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Preliminary Design - Alternatives
Coarse Sediment Shore (sand/gravel/oyster hash)
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Preliminary Design - Alternatives
Selected Concept Design
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Preliminary Design - Benefits
Flood & Erosion– Wave Reduction
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Preliminary Design - Benefits
‒ Increased habitat diversification 
‒ Improved carbon sequestration
‒ Enhanced water quality through nutrient removal
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Preliminary Design – Phase 1
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Preliminary Design – Phase 1
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