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NATURAL &  NATURE-BASED 
SOLUTIONS FOR VULBERABIL IT Y  
REDUCTION &  RESIL IENCE





The Order’s Language

“…strategies that conserve 

and sustainably employ the 

natural resources of the 

Commonwealth to enhance 

climate adaptation, build 

resilience and mitigate 

climate change…”



Nature-Based Solutions 
Nature-Based Solutions use natural systems, 

mimic natural processes, or work in tandem with

traditional approaches to address natural hazards 

like flooding, erosion, drought, and heat islands. 

Incorporating nature-based solutions in local 

planning, zoning, regulations, and built projects 

can help communities reduce their exposure to 

these impacts, resulting in reduced costs, 

economic enhancement, and safer, more resilient 

communities. 



Nature-based solutions can save $5 on 
every $1 spent, increase property 

value by up to $20, and create local 
jobs and capital inflows.

Infrastructure benefits

Heat island effects

Stormwater
flooding

Riverine flooding

Coastal flooding

Coastal erosion

Nature-based solutionsProblems facing towns Additional benefits

Environmental benefits

Societal benefits

Most natural systems rely on linkages with 
others. By prioritizing natural solutions, 
communities can provide restored links 

that augment biodiversity.

Natural areas can reduce the 
likelihood of obesity by 40%, improve 

air and water, and draw people 
together to strengthen community 

ties.

Ecosystem restoration

Open space preservation

Low Impact Development
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Green Infrastructure

Green Infrastructure: A network of waterways, wetlands, 
woodlands, wildlife habitats, and other natural areas that 
support native species, maintain natural ecological processes, 
sustain air and water resources and contribute to health and 
quality of life.  
(McDonald, Benedict and O’Conner, 2005). 



Low Impact Development (LID)
LID is a category of Green
Infrastructure (GI):

• Works with nature

• Manages stormwater as close to 
the source as possible

• Preserves natural landscape (or 
creates recreating natural 
features).

• Treats rain as a resource rather 
than a waste product.



A capability to anticipate, prepare for, respond to, and recover 
from significant multi-hazard threats with minimum damage 
to social well-being, the economy, and the environment.

Resilience





Needs and Wants
The most relevant needs across the board were for examples!

Needed Examples:
1. Bylaw, conservation restrictions, and regulation

2. Infrastructure Modification

3. Conservation and planning

4. Existing municipal climate change adaptation plans



Resources for Nature-Based Solutions 

Prepared for municipalities at the launch of the Municipal Vulnerability Preparedness Program based on a survey on the needs of municipal practitioners and 
recommendations of a diverse team of engineers, planners and ecologists. For future updates to this list and a broader range of resources on climate change adaptation and 
resiliency, please see the Climate Change web site of the Executive Office on Energy and Environmental Affairs

Nature-Based Solutions use natural systems, mimic natural processes, or work in tandem with traditional approaches to address natural hazards like flooding, erosion, 
drought, and heat islands. Incorporating nature based solutions in local planning, zoning, regulations, and built projects can help communities reduce their exposure to these 
impacts, resulting in reduced costs, economic enhancement, and safer, more resilient communities. 

• Enhanced Safety by reducing risks from flooding and heat risks to vulnerable populations and community assets. 
• Avoided infrastructure costs of unplanned repairs and improving safety due to flooding and failure from intense rain events.
• Securing the natural resource benefits of water quality, wildlife habitat and community resiliency. 

Bylaws and Ordinances
• EEA’s Smart Growth Toolkit access to information on planning, zoning, subdivision, site design, and building construction techniques
• Guide for Supporting LID in Local Land Use Regulations provides a framework for communities to review their zoning, rules, and regulations for a number of 

factors. 

Guidance/Case Studies
• Naturally Resilient Communities successful project case studies from across the country to help communities learn and identify nature-based solutions
• EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and resources
• EPA’s RAINE database of vulnerability, resilience and adaptation reports, plans and webpages at the state, regional and community level. 
• Climate Action Tool explore adaptation strategies and actions to help maintain healthy, resilient wildlife communities in the face of climate change. 

Cost-Benefit
• EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for comparing costs between solutions
• Massachusetts Division of Ecological Restoration’s economic benefits of aquatic restoration based on Massachusetts case studies

Mapping/Planning
• Mapping and Prioritizing Parcels for Resilience (MAPPR) identify the priority parcels for protection and climate change resilience
• Living Shorelines in New England: State of the Practice and Profile Pages for Solutions are case studies, siting criteria, and regulatory challenges for 

coastal resilience in New England.
• Low Impact Development Fact Sheets cover  valuing green infrastructure, conservation design, development techniques, regulations, urban waters, and cost 

calculations. 

http://www.mass.gov/envir/smart_growth_toolkit/
https://protect-us.mimecast.com/s/271aBeTO08XSo?domain=massaudubon.org
http://nrcsolutions.org/
https://www.epa.gov/soakuptherain
https://www.epa.gov/raine
http://www.mass.gov/eea/agencies/dfg/dfw/wildlife-habitat-conservation/climate-change-adaptation-tool.html
https://www.epa.gov/green-infrastructure/green-infrastructure-cost-benefit-resources
http://www.mass.gov/eea/agencies/dfg/der/publications/
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/current-projects/mappr-project/mappr-tool
https://www.conservationgateway.org/ConservationPractices/Marine/Pages/new-england-living-shorelines.aspx
https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_CombinedProfilePages_7_12_2017.pdf
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/saving-land-water-money-with-lid/lid-fact-sheets
http://bit.ly/ESRIGI
http://bit.ly/ESRIGI
http://epa.gov/raine
http://epa.gov/raine
http://nrcsolutions.org/
http://nrcsolutions.org/
http://epa.gov/soakuptherain/
http://epa.gov/soakuptherain/
http://bit.ly/AudubonMAPPR
http://bit.ly/AudubonMAPPR
http://bit.ly/TNCResilientLand
http://bit.ly/TNCResilientLand
http://bit.ly/BioMap2
http://bit.ly/BioMap2
http://bit.ly/ESRIGI
http://bit.ly/ESRIGI
http://bit.ly/EEASmartGrowth
http://bit.ly/EEASmartGrowth
http://bit.ly/ConcordTrees
http://bit.ly/ConcordTrees
http://bit.ly/CZMGrants
http://bit.ly/CZMGrants
http://bit.ly/NOAAFunding
http://bit.ly/NOAAFunding
http://epa.gov/grants/
http://epa.gov/grants/
http://bit.ly/FWSGrants
http://bit.ly/FWSGrants
http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
http://bit.ly/UCSInundation
http://bit.ly/UCSInundation
https://climateactiontool.org/
https://climateactiontool.org/


Resources for Nature-Based Solutions 

Prepared for municipalities at the launch of the Municipal Vulnerability Preparedness Program based on a survey on the needs of municipal practitioners and 
recommendations of a diverse team of engineers, planners and ecologists. For future updates to this list and a broader range of resources on climate change adaptation and 
resiliency, please see the Climate Change web site of the Executive Office on Energy and Environmental Affairs

Bylaws and Ordinances
• EEA’s Smart Growth Toolkit access to information on planning, zoning, subdivision, site design, and building construction techniques
• Guide for Supporting LID in Local Land Use Regulations provides a framework for communities to review their zoning, rules, and regulations for a number of factors. 

Cost-Benefit
• EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for comparing costs between solutions
• Massachusetts Division of Ecological Restoration’s economic benefits of aquatic restoration based on Massachusetts case studies

Mapping/Planning
• Mapping and Prioritizing Parcels for Resilience (MAPPR) identify the priority parcels for protection and climate change resilience
• Living Shorelines in New England: State of the Practice and Profile Pages for Solutions are case studies, siting criteria, and regulatory challenges for coastal resilience in New 

England.
• Low Impact Development Fact Sheets cover  valuing green infrastructure, conservation design, development techniques, regulations, urban waters, and cost calculations. 

Guidance/Case Studies
• Naturally Resilient Communities successful project case studies from across 

the country to help communities learn and identify nature-based solutions
• EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and 

resources
• EPA’s RAINE database of vulnerability, resilience and adaptation reports, 

plans and webpages at the state, regional and community level. 
• Climate Action Tool explore adaptation strategies and actions to help maintain 

healthy, resilient wildlife communities in the face of  climate change. 
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http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
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Naturally Resilient Communities
Yelp for Nature Based Solutions

You Choose:
1. Hazard Types

2. Region

3. Community type

4. Scale 

5. Cost







Floodplain Buyout: Woloski
Park, Middleborough, MA

• 10 homes in Woloski Park in a Flood Zone 
along the Taunton River flooded twice in 
2010.

• Buyout funded by FEMA’s Hazard 
Mitigation Grant Program (HMGP). 

• Resilience benefits:
- Avoided emergency evacuation and 
property recovery costs.

• Co-benefits
- High quality habitat is restored, 
floodplain and ecosystem services 
recovered.



Resources for Nature-Based Solutions 

Prepared for municipalities at the launch of the Municipal Vulnerability Preparedness Program based on a survey on the needs of municipal practitioners and 
recommendations of a diverse team of engineers, planners and ecologists. For future updates to this list and a broader range of resources on climate change adaptation and 
resiliency, please see the Climate Change web site of the Executive Office on Energy and Environmental Affairs

Bylaws and Ordinances
i

• EEA’s Smart Growth Toolkit access to information on planning, zoning, subdivision, site design, and bulding construction techniques
• Guide for Supporting LID in Local Land Use Regulations provides a framework for communities to review their zoning, rules, and regulations for a number of 

factors. 

Guidance/Case Studies
• Naturally Resilient Communities successful project case studies from across the country to help communities learn and identify nature-based solutions
• EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and resources
• EPA’s RAINE database of vulnerability, resilience and adaptation reports, plans and webpages at the state, regional and community level. 
• Climate Action Tool explore adaptation strategies and actions to help maintain healthy, resilient wildlife communities in the face of climate change. 

Cost-Benefit
• EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for comparing costs between solutions
• Massachusetts Division of Ecological Restoration’s economic benefits of aquatic restoration based on Massachusetts case studies

Mapping/Planning

• Mapping and Prioritizing Parcels for Resilience (MAPPR) identify the priority 
parcels for protection and climate change resilience

• Living Shorelines in New England: State of  the Practice and Profile Pages for 
Solutions are case studies, siting criteria, and regulatory challenges for coastal resilience 
in New England.

• Low Impact Development Fact Sheets cover  valuing green infrastructure, 
conservation design, development techniques, regulations, urban waters, and cost 
calculations. 

http://www.mass.gov/envir/smart_growth_toolkit/
https://protect-us.mimecast.com/s/271aBeTO08XSo?domain=massaudubon.org
http://nrcsolutions.org/
https://www.epa.gov/soakuptherain
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http://www.mass.gov/eea/agencies/dfg/dfw/wildlife-habitat-conservation/climate-change-adaptation-tool.html
https://www.epa.gov/green-infrastructure/green-infrastructure-cost-benefit-resources
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http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/current-projects/mappr-project/mappr-tool
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http://bit.ly/BioMap2
http://bit.ly/BioMap2
http://bit.ly/ESRIGI
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http://wildlandstrust.org/news/2016/3/1/publicprivate-partnership-saves-22-acre-swansea-property-at-the-11th-hour

Swansea Marsh and Habitat 
Preservation: Conservation

• 37 Acres purchased and conserved by the Town of 
Swansea and Wildlands Trust in the Palmer River Corridor.

• Major storms in 2010 and 2012 damaged stormwater and 
transportation infrastructure. 

• Benefits:
• Conservation of green infrastructure that dissipates 

energy from storm, tide, and flood events
• Avoided cost of infrastructure repair and replacement

• Co-Benefits:
• Retention of stream connectivity and continuity
• Protected water quality
• Future marsh migration



Resources for Nature-Based Solutions 

Prepared for municipalities at the launch of the Municipal Vulnerability Preparedness Program based on a survey on the needs of municipal practitioners and 
recommendations of a diverse team of engineers, planners and ecologists. For future updates to this list and a broader range of resources on climate change adaptation and 
resiliency, please see the Climate Change web site of the Executive Office on Energy and Environmental Affairs

Bylaws and Ordinances
• EEA’s Smart Growth Toolkit access to information on planning, zoning, subdivision, site design, and building construction techniques
• Guide for Supporting LID in Local Land Use Regulations provides a framework for communities to review their zoning, rules, and regulations for a number of 

factors. 

Guidance/Case Studies
• Naturally Resilient Communities successful project case studies from across the country to help communities learn and identify nature-based solutions
• EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and resources
• EPA’s RAINE database of vulnerability, resilience and adaptation reports, plans and webpages at the state, regional and community level. 
• Climate Action Tool explore adaptation strategies and actions to help maintain healthy, resilient wildlife communities in the face of climate change. 

Cost-Benefit
• EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for 
comparing costs between solutions

• Massachusetts Division of  Ecological Restoration’s economic benefits of 
aquatic restoration based on Massachusetts case studies

Mapping/Planning
• Mapping and Prioritizing Parcels for Resilience (MAPPR) identify the priority parcels for protection and climate change resilience
• Living Shorelines in New England: State of the Practice and Profile Pages for Solutions are case studies, siting criteria, and regulatory challenges for 

coastal resilience in New England.
• Low Impact Development Fact Sheets cover  valuing green infrastructure, conservation design, development techniques, regulations, urban waters, and cost 

calculations. 

http://www.mass.gov/envir/smart_growth_toolkit/
https://protect-us.mimecast.com/s/271aBeTO08XSo?domain=massaudubon.org
http://nrcsolutions.org/
https://www.epa.gov/soakuptherain
https://www.epa.gov/raine
http://www.mass.gov/eea/agencies/dfg/dfw/wildlife-habitat-conservation/climate-change-adaptation-tool.html
https://www.epa.gov/green-infrastructure/green-infrastructure-cost-benefit-resources
http://www.mass.gov/eea/agencies/dfg/der/publications/
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/current-projects/mappr-project/mappr-tool
https://www.conservationgateway.org/ConservationPractices/Marine/Pages/new-england-living-shorelines.aspx
https://www.conservationgateway.org/ConservationPractices/Marine/crr/Documents/FINAL_CombinedProfilePages_7_12_2017.pdf
http://www.massaudubon.org/our-conservation-work/advocacy/shaping-the-future-of-your-community/saving-land-water-money-with-lid/lid-fact-sheets
http://bit.ly/ESRIGI
http://bit.ly/ESRIGI
http://epa.gov/raine
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http://nrcsolutions.org/
http://nrcsolutions.org/
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http://bit.ly/BioMap2
http://bit.ly/BioMap2
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http://bit.ly/EEASmartGrowth
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http://bit.ly/ConcordTrees
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http://bit.ly/CZMGrants
http://bit.ly/NOAAFunding
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http://epa.gov/grants/
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http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
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Mill River: Whittenton Dam 
Removal, Taunton, MA

• Whittenton Mill Dam was removed in 
2013 after a near failure in 2005 during 
which downtown Taunton, MA was 
evacuated at a cost of $1.5 million. 

• Benefits: 
• Reduced flood risk to downtown 

Taunton.
• Avoided costs: $2.2 Million
• Increased property value

• Co-benefits
• Migratory fish passage restored

• Increased revenue from river 
based recreation

• Water quality benefits



Resources for Nature-Based Solutions 

Prepared for municipalities at the launch of the Municipal Vulnerability Preparedness Program based on a survey on the needs of municipal practitioners and 
recommendations of a diverse team of engineers, planners and ecologists. For future updates to this list and a broader range of resources on climate change adaptation and 
resiliency, please see the Climate Change web site of the Executive Office on Energy and Environmental Affairs

Bylaws and Ordinances

• EEA’s Smart Growth Toolkit access to information on planning, 
zoning, subdivision, site design, and building construction techniques

• Guide for Supporting LID in Local Land Use Regulations provides 
a framework for communities to review their zoning, rules, and 
regulations for a number of  factors. 

Guidance/Case Studies
• Naturally Resilient Communities successful project case studies from across the country to help communities learn and identify nature-based solutions
• EPA’s Soak Up the Rain stormwater outreach tools, how-to guides and resources
• EPA’s RAINE database of vulnerability, resilience and adaptation reports, plans and webpages at the state, regional and community level. 
• Climate Action Tool explore adaptation strategies and actions to help maintain healthy, resilient wildlife communities in the face of climate change. 

Cost-Benefit
• EPA’s Green Infrastructure cost/cost-benefit/tools Database of tools for comparing costs between solutions
• Massachusetts Division of Ecological Restoration’s economic benefits of aquatic restoration based on Massachusetts case studies

Mapping/Planning
• Mapping and Prioritizing Parcels for Resilience (MAPPR) identify the priority parcels for protection and climate change resilience
• Living Shorelines in New England: State of the Practice and Profile Pages for Solutions are case studies, siting criteria, and regulatory challenges for 

coastal resilience in New England.
• Low Impact Development Fact Sheets cover  valuing green infrastructure, conservation design, development techniques, regulations, urban waters, and cost 

calculations. 
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http://bit.ly/FWSGrants
http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
http://www.massaudubon.org/content/download/17796/260208/file/Analysis-Tool_Local-Land-Use-Regs.xlsx
http://bit.ly/UCSInundation
http://bit.ly/UCSInundation
https://climateactiontool.org/
https://climateactiontool.org/


Review bylaws, ordinances, 
zoning, and other considerations 
for overall site design, LID 
project standards, and 
maintenance and operations 
considerations.





The power of a bylaw: Westford
• Adopted a Conservation Subdivision bylaw in 

1978

• Requires conservation and conventional plans

Benefits

• 1,700 Acres of land Protected

• Preserved local habitat and water resources

• Created 13 miles of hiking trails & public 
recreation

• Town saved millions of dollars

The power of a bylaw: 
Westford

Rail Trail in Westford



• Land Trust – Mass Land 
Trust Coalition

• Watershed 
Associations – Mass 
Rivers Alliance

• Climate Action Groups 
– Mass Climate Action 
Network 

Potential Partners: 

http://tnc.maps.arcgis.com/apps/View/index.html?appid=eb68
b8f45e4548a59a1283b4d8c3a2e3

https://protect-us.mimecast.com/s/RKg0BESAwK1Fm?domain=tnc.maps.arcgis.com


Thank You!
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