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function
 Climate-ready
 Hybrid designs
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 Case Studies 
 Smith Bay, STT
 Cane Garden, 

Tortola
 Kaopala, Maui



Generally some sort of hybrid 
approach is preferred 

What are the conditions?



Coastal Shoreline Profile & 
Living Shoreline Treatments



What’s the 
habitat goal?



Mustique, Google

Anegada, BVI Monique 
Williams

Sometimes its all about the 
materials available



Revetment conversion

www.reefwall.com/

Retrofit





Reguero et al. 2018
Grenada 

Can we affect hydrodynamics?
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Can GI be a standard component of 
watershed repair/restoration projects?

Coastal 
wetlands as 
buffers
Native plants
 Re-establish flow 
regimes
 Restore 
watershed 
function 
(storage, 
habitat, WQ) 
with inland 
wetlands 



Other applications for 
Nature-based systems?



Stormwater GI for WQ, 
flooding, and biodiversity



Adapting to climate 
change with green roofs 
and permeable parking



Why don’t 
islands do 
more of 
this?
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Climate-ready 
stormwater BMP designs

• Looked at ~40 coastal BMPs in MA
• Evaluated BMP vulnerability and 

performance issues related to: 
• Submerged outfalls
• Higher groundwater tables
• Salt, sand, and wind
• Inundation
• Plant survival

• Recommendations for siting, selection, 
sizing, redundancy, planning horizon, & 
maintenance

• GI is better adapter than conventional

http://www.mass.gov/eea/agencies/czm/



Planning for Sea Level Rise
Grays Beach, Kingston, MA





2010

2016

• Multi-faceted 
approach to 
climate 
adaptation

• Improve 
existing WQ 
conditions 

• Connect 
habitats

• Design 
considerations 
for coastal 
settings

Breakwater Landing: 
Brewster, MA



Dune 
restoration

Stormwater GI

Retreat

Adaptable 
hardscape



St. Thomas, USVI Restoring watershed function w GI





• Land 
acquisition 

• Re-
establish 
watershed 
functions

• Wetland 
restoration

• Add WQ 
with road 
repair

• Address 
communit
y flooding

• FEMA Haz 
Mitigation 
Grant



Create multi-functional 
open space



Cane Garden, Tortola
• Historic 

wetland loss
• Flooding
• Shoreline 

erosion
• Damaged 

infrastructure
• 3-pronged 

approach



• Constructed 
stormwater 
mangrove

• Floodplain 
enhancement

• Private 
property

• Hurricane 
opens door for 
expanded 
storage facility





• Unusual 
opportunity

• Address  
shoreline  
stabilization

• Infrastructure 
resiliency

• Flood storage 
& WQ

• Community 
amenity

Kaopalo, Maui





1. How do you know what GI 
practice(s) to use?

2. Can you restore natural 
watershed function?

3. What climate-ready features 
have  you considered?

4. Seize post-storm opportunities 
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