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RI Land and Water Conservation Summit, URI Kingston

State Policies

RI Sea Level Rise Policy 
– RI CRMC Red Book Section 
145

– 3‐5’ by 2100

Comprehensive Plans
– Rhode Island 2012 
Comprehensive Planning 
and Land Use Act update

– Requirement for plans to 
address Natural Hazards
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10 Sept 2010 Photo: Teresa Crean

Case Study: North Kingstown 

• Adaptation to Natural Hazards and Climate 

Change in North Kingstown, RI

• Map Atlas

• SLAMM maps

• Data analysis

• Adaptation strategies

• Prioritization

• Comprehensive Plan, Goals & Objectives
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What is North Kingstown doing?

• FEMA Community Rating 
System NK’s Rating = 9
• Currently 5% reduction on flood 

insurance premiums town‐wide
• NK taking steps to get down to an “8” 

rating = 10% reduction!

• Hazard Mitigation Plan 
updated in 2013, estimated 
adoption by end of year

• NK will incorporate natural 
hazards planning into 2014 
rewrite of NK’s 
Comprehensive Community 
Plan

What can residents & businesses do?

•Be informed.
• Know your risk

• Know who to call & how to access 
resources

•Make a plan.
• Comp Plans & Hazard Mitigation 
Plans locally

• Elevate, relocate, or floodproof

•Take action. 
• Evacuate areas at risk

• Get involved in Comprehensive 
Community Plan & Beach SAMP

•Spread the word!
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1) STORMS: 
When the next storm hits Rhode Island this year and in years 
ahead, how far will the storm surge reach inland roads and 
properties, and how will the coastline erode and change as 
the waters surge and recede? 

2) SEA LEVEL RISE: 
Over the next 20, 50, and 100 years, how will incremental 
sea level rise change the coastline of town, and what roads 
and properties will be inundated by two high tides per day at 
levels higher than we are seeing today? 

Case Study: North Kingstown 

Historic Storm, 1938 Hurricane– Wickford
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Mapping Sea Level Rise – Wickford – Infrastructure

http://seagrant.gso.uri.edu/climate/slr_tools.html

Local Applications

• Comprehensive Plan / 
Regulatory 

• Hazard Mitigation 

• Municipal Capital Improvement 
Plan 

• State of RI Transportation 
Improvement Program (TIP)

• Building Code

• Open space acquisition

• Incorporate into town GIS and 
IMS

• Community Rating System (CRS)
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1. Land Use

2. Transportation & Circulation

3. Building Stock

4. Municipal Properties & 
Facilities

5. Emergency Management 
Facilities

6. Wastewater

7. Stormwater Management

8. Drinking Water

9. Groundwater

10. Wetlands

11. Historic & Cultural Resources

12. Contaminated Sites

13. Open Space, Recreation, & Public 
Access

14. Vulnerable Populations

15. Greenhouse Gas Reduction (CO2 
Mitigation)

16. Utilities and Other Infrastructure

17. Communications

18. Municipal Operations
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Wickford Village, MHHW+5 ft

Sea Level Rise, MHHW+5 ft
Sea Level Affecting Marshes Model, 
MHHW+5 ft

Scope

Assess

Design

Adopt

Implement

Monitor & Evaluate

 Stakeholder 
engagement 
throughout

 Each step should be 
reviewed to see how 
it compares to initial 
scope & assessment

Process
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SCOPE

 Identify Goals 
 Clarify Assessment 

Outcome
 Define Scale 
 Data Needs and Sources

 Select a Planning Team 
 Outline Public Process 
 Capacity Building
 Prioritize Moving Forward

Photo credit: Melissa Devine, Rhode Island Sea Grant 

SCOPE

Natural Hazards
Flood-
Related

Riverine flooding
Coastal flooding
Flash, urban and 
stormwater- based flooding
Storm surge
Coastal erosion and 
shoreline change
Sea Level Rise

Heat-
Related

Drought; Wildfire; High Heat 
Days; Extreme Heat Waves

Wind-
Related

Hurricanes; Tornadoes;
Thunderstorms/Wind-Storms; 
Hail; Lightning

Winter-
Related

Heavy Snow; Ice Storms; 
Blizzards; Extreme Cold

Earthquakes

Infrastructure, Assets, Resources and Populations
Building and 
Infrastructure

Residential neighborhoods & homes
Commercial & Industrial areas & businesses
Historic and cultural sites or structures
Public or Emergency facilities
Healthcare facilities, nursing homes & assisted living 
facilities
Municipal buildings
Major roads and evacuation routes
Public Transportation routes, stops or hubs
Rail lines and stations; Airports
Water supply infrastructure
Wastewater infrastructure
Stormwater drainage
Natural Gas, Electricity or Energy Production 
infrastructure
Marine Facilities; Dams
Solid waste transfer stations
Telecommunication infrastructure

Natural
Resources

Parks and recreation facilities
Lakes, rivers and other water bodies
Reservoirs
Wetlands (coastal and freshwater)
Coastal barriers (dunes, marshes, coastal ponds)
Wildlife and endangered species
Forests; Undeveloped and/or conservation lands

Special
Populations

Senior citizens
Young children
Low-income, unemployed or under-employed
Renters
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SCOPE

1% and 0.2% storm 
(also known as the 
100 and 500 year 

storm event)

Special Flood 
Hazard Areas using 

the most recent 
Federal Emergency 

Management 
Agency’s Flood 
Insurance Rate 

Maps

Projected areas 
inundated due to 

sea-level rise:
1 foot
3 feet
5 feet

Flood Risk:

ASSESS

 Compile Data and Maps 
 Identify Exposed Assets
 Determine the Vulnerability 

of Exposed Assets
 Identify Priority Impacts
 Compare Results to Other 

Planning Efforts
 Stakeholder Review

COLLECT
SYNTHESIZE
ANALYZE
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ASSESS

 Compile Data and Maps
 Identify Exposed Assets
 Determine the Vulnerability 

of Exposed Assets
 Compare Results to Other 

Planning Efforts
 Stakeholder Review

 Creating a series of 
sea level rise maps for 
each study area

One potential process to identify 
vulnerable properties

 Lighting up the parcels 
that are flooded under 
each scenario
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DESIGN

 Craft Adaptation Strategies
 Review Adaptation Options
 Identify Opportunities to 

Mainstream Adaptation into 
Municipal Processes

 Select Strategies and Actions

 Prioritize Actions
 Integrate Adaptation into 

Planning Programs
 Stakeholder Review



3/13/2015

12

DESIGN

 Craft Adaptation Strategies
 Prioritize Actions
 Integrate Adaptation into 

Planning Programs
 Stakeholder Review
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DESIGN

DESIGN
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Wickford Village, MHHW+5 ft

Sea Level Rise, MHHW+5 ft
Sea Level Affecting Marshes Model, 
MHHW+5 ft

DESIGN

 Plan Implementation 
Timeline and Identify 
Responsible Party

 Day to day, and long term
 Share with Stakeholders

Maintenance Schedule
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ADOPT
Local Adoption of Vulnerability 
Assessments & Adaptation 
Measures:
 Formal Adoption Options
 Guidance 
 Incorporation into Standard 

Operating Procedures Photo credit: Jamie Houle, UNH

Photo credit: Pam Rubinoff, RISGPhoto credit: Pam Rubinoff, RISGPhoto credit: Save the Bay

IMPLEMENT

Implementing 
Adaptation Measures:
 Adaptation Funding
 Governance
 Leadership
 Local Capacity 

Building
 Modify Municipal 

Operations, 
Departmental Duties & 
Processes
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MONITOR & EVALUATE

 Mainstream Into Annual/Regular Updates
 Annual CIP or Biannual TIP, Hazard mitigation priorities
 5 year Comprehensive Plan Implementation Report
 Hazard Mitigation Review
 NFIP Community Rating System (CRS) Audit

 Capture Lessons Learned 
 Compare to State Policy
 Create database of impacts & losses

Resources

http://rhody.crc.uri.edu/accnk/
Contact:
Teresa Crean
Tcrean@crc.uri.edu
401-874-6626
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www.beachsamp.org

Shoreline 
Change 
Mapping
- New Shoreline Change Map 

Online Interface
- Block Island Shoreline 

Change Map
- Updating Washington County 

Maps currently
- Monitoring along South 

Shore including Misquamicut
Beach Nourishment, & on 
Block Island

- UPCOMING- FUTURE 
SHORELINE 
PROJECTIONS
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StormTools: 
Maps of  Storms+Sea Level Rise

Visualizations

Maps flooding from a 25, 50, 100‐
year storm PLUS Sea Level Rise 

**More accurate depiction of future 
flooding risk

Applications

Day‐to‐Day operations

Long term planning/financing

http://www.beachsamp.org/maps/stormtools

Vulnerability of  Critical Facilities

http://www.beachsamp.org/maps/stormtools
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StormTools: 
Maps of  Storms+Sea Level Rise

Also provides flooding depth at 
specific points

http://www.beachsamp.org/maps/stormtools

Salt Marsh Migration

 Maps 
ADOPTED by 
CRMC 
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Coastal Property Guide 
Informs Landowners and Buyers

http://www.beachsamp.org/
coastalpropertyguide/

• Coastal features

• CRMC water type classifications

• FEMA flood zones

• Flood insurance, program/premiums

• Coastal hazards: sea-level rise and 
erosion

• Shoreline protection structures

• Coastal hazards: storms & floods

• Existing buildings

• Septic system requirements 

• Structural resilience

10 Questions Property Owners 
Should Ask
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Identifying & Sharing Resilience 
Practices for Waterfront Business

Vulnerability
 Wind
 Storms, Flooding
 Tides, SLR

Best Management Practices
 Structural
 Non‐Structural

Baird Sea Grant Science 
Symposium, 2014:

FORTIFIEDTM

Retrofit/Build to Reduce Potential Damage

Focus on Key Components

• Roof, walls, windows, doors, equipment

• The right products and installation

• Proper elevation

https://www.disastersafety.org
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URI 
Engineering 
Senior Design 
Class
Assessment of  Marinas to 
storms and sea level rise

Template for others to use

URI 
Landscape 
Architecture 
Studios
 Newport

 Wickford

 Focused on Adaptation 
Design
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Adapting Historic Structures

 Guidance on 
how to adapt 
historic 
structures or 
districts to SLR

 Tailored to 
Rhode Island

Green Infrastructure + 
Experiential Learning

 Green Infrastructure Design
 Newport

 Warwick

 North Kingstown
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Informing & Engaging the Public 

www.RIClimateChange.org

Building Tools in Partnership


