
 

Municipal Work Session on Adaptation Planning for Coastal Hazards- 
New Shoreham, RI 

Town Hall 
October 22, 2015 
1:00pm-4:00pm 

 

Agenda 
 

Meeting Purpose: Increase awareness of: 
o RI Mapping tools & planning resources available, where to find them(particularly STORMTOOLS); 
o New state planning requirements for climate change and natural hazards, as well as the linkages between 

comprehensive plans and local hazard mitigation plans; and 
o Example municipal adaptation strategies and where to get more information. 

 
1:00 
 
 
1:15 
 

Welcome & Introductions 
o Please share one issues of concern of yours related to planning for natural hazards & climate change? 

 
Overview of Issues and Ongoing Initiatives-Teresa Crean, URI Graduate School of Oceanography Coastal 
Resources Center & RI Sea Grant (CRC/RISG) 

o RI Shoreline Change Special Area Management Plan- Grover Fugate, RI Coastal Resources Management 
Council 

o Shoreline Change Mapping & Monitoring on Block Island- Bryan Oakley, Eastern Connecticut State Univ. 
o Natural Hazards & Climate Change in Local Comprehensive Plans- Caitlin Greeley, RI Statewide Planning 
o Hazard Mitigation Planning- Jess Stimson, RI Emergency Management Agency 

 
1:45 Discussion –  

o Where are you at currently with your Comp Plan and Haz Mit Plan? 
o Have you started to plan for or adapt to sea level rise, storms, or erosion? 
o Issues you are struggling with related to coastal hazards & adaptation? 

 
2:00 Break 

 
2:20 Overview of STORMTOOLS: A new RI tool developed to understand exposure to sea level rise & storm flooding –  

Michelle Carnevale, CRC/RISG      
   

2:30 Review of Adaptation Strategies– Teresa Crean, CRC/RISG 

3:00 
 

Keypad Polling & Discussion- Michelle Carnevale, CRC/RISG 

3:30 Roadway & Infrastructure Discussion– Teresa Crean, CRC/RISG 
 

3:50 Wrap Up & Next Steps- Dawn Kotowicz, CRC/RISG 
o What are your challenges/barriers? 
o What do you need help with? 
o What are some actions that you can start working on in the short term? No regret actions? 

 
4:00 Adjourn 

 This effort has been made possible through funding from the U.S. Department of Housing and Urban Development & the Rhode 
Island Community Development Block Grant – Hurricane Sandy Disaster Recovery 

www.beachsamp.org 
 

  

http://seagrant.gso.uri.edu/coast/beachsamp.html
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Please share one issue or concern of 
yours related to planning for natural 

hazards & climate change? 



Meeting Purpose:  
Increase awareness of: 
 
• RI Mapping tools & planning resources available, where to find them (particularly 

STORMTOOLS); 
• New state planning requirements for climate change and natural hazards, as well as 

the linkages between comprehensive plans and local hazard mitigation plans; and 
• Example municipal adaptation strategies and where to get more information. 

 



Drivers to Plan for Natural Hazards & 
Climate Change  

 Public Health, 
Safety & Welfare 
 

 Investment of 
Public Funds for 
Infrastructure 
 

 State Mandate 
 

 Impacts Felt at 
Local Level from 
Multiple Hazards 

 Photo credit: Melissa Devine, Rhode Island Sea Grant  

 



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) 



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 



• Requires federal projects be constructed to a higher vertical 
elevation to address current and future flood risk and ensure that 
projects funded with taxpayer dollars last as long as intended. 

 
• Draft standard - out for public comment until May 2015 
 
• Applies to federal projects, including projects using federal 

funding 
 

• Projects will need to comply with one of the following: 
• Conducting a full vulnerability assessment (using    

  best available science); 
• Adding  2 or 3 feet of elevation/freeboard, (depending on 

criticality), above the 100-year, or 1% annual chance, flood 
elevation; or 

• Designing to the 500-year, or 0.2% annual chance, flood elevation. 

New Federal Flood Risk Management Standard 
Executive Order 11988 as amended by Executive Order 13690 



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 
8 



SCOPE 

Differentiating 
between : 

 
Storm Flooding 

(Periodic/Infrequent) 
- Coastal & Storm Surge 

Driven 
- Precipitation Driven 

 
Sea Level Rise Flooding 

(Daily; 2 times each day at 
high tide) 

9 



Sea-Level Change Curve Calculator 

www.corpsclimate.us 



ASSESS 

SECTOR Example of Quantitative or Qualitative Description of Impacts from Coastal 
Storm Flooding or Sea Level Rise Scenarios 

Land Use • # of properties impacted and % residential, commercial, vacant land, etc. 

Transportation • X linear feet (Y miles) of roadway  
• Evacuation Routes vulnerable include… 

Publically Owned 
Properties 

• # of properties impacted  (federal; state; municipal) 

Emergency 
Management 
Facilities 

• Description of how emergency shelters, evacuation routes, police and fire 
stations are impacted 

Wastewater • Description of how sewers, onsite wastewater systems, wastewater outfalls 
are impacted 

Stormwater 
Management 

• Description of how catch basins, culverts or stormwater basins will be 
impacted 

Drinking Water • Impacts to municipal & residential wells, distribution systems. contamination 
of water table 

Wetlands • Acreage of wetlands lost, gain or shifted with sea level rise 
Historic and Cultural • # and type of sites impacted 
Contaminated Sites • # and type of sites impacted 
Energy • Summary of the # and type of critical utilities located in at risk areas 

Example- Synthesis of Exposed Assets: 

11 



DESIGN 

Prioritization Methodology 

 Study areas/ 
neighborhoods to 
address 

 Impacts to address 
 

12 



ADOPT 
Local Adoption : 
 Formal Adoption  
 Guidance  
 Incorporation into Standard 

Operating Procedures 

Photo credit: Jamie Houle, UNH 

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

13 



IMPLEMENT 

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

Building 
 Modify Municipal 

Operations, 
Departmental Duties & 
Processes 

14 



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 

15 



Shoreline Change Special Area Management Plan (Beach SAMP) 
 

Municipal Work Session on Adaptation Planning for Coastal Hazards 
Town of Narragansett - October 1, 2015 



PROJECT GOAL: 
• Through a public process help develop innovative and 

practical policies and tools for managing development 
along shorelines vulnerable to erosion and flooding 

Melissa Devine, 2012 

Melissa Devine, 2012 

Lynne Harrington, Pawtuxet Cove 2012 

Hurricane Irene, RI Sea Grant 



Long-term Outcomes  
• Strong erosion and inundation 

polices that are publically 
supported and implemented 
at state and local levels 
 

• Best available information is 
supporting sound decision 
making 
 

• Improved understanding of 
potential impacts of erosion, 
flooding and sea level rise will 
spill over to other planning 
initiatives (state and local). 

Photo Credit, RI DOT 2012 



 

Education & 
Public Outreach 

Tools & Best Practices 

Policy Development 

 

• Shoreline Change Mapping 
• Sediment transport maps 
• Inundation Modeling 
• Salt marsh migration 
• Economic analysis  
• Identifying at risk areas and infrastructure 
• Integration of other statewide vulnerability 

assessments: 
o Drinking water supplies 
o Waste water treatment facilities  
o Transportation Infrastructure  

 

• Communication: targeted mailings, 
email listserv, social media 

• Information: webpage, fact sheets, 
research 

• Public Lectures & Stakeholder 
Meetings 

• Reaching out to community leaders 
to help spread the message 

• Your Story: videos and accounts of 
personal connection 

• Legal review of Alternative 
Development Strategies 

• Engineering evaluation of tools and 
techniques 

• Review of techniques used elsewhere 
to address these issues 

• Lessons learned in NY/NJ from 
Superstorm Sandy 

• Guidance to Municipalities or 
other State Agencies on Best 
Practices or Policy 

• New/Improved CRMC Policies 
 

 

Process  



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 



Future Shoreline Projections 



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 



Salt Marsh Migration 

 Maps 
ADOPTED by 
CRMC  



Salt Marsh Restoration 

 Narrow River Estuary Restoration 
 Post-Sandy Dept. of  Interior funding to US Fish 

and Wildlife Service Refuge System  

 Beneficial Re-use / Thin Layer Deposition 

 Micro-creek / runnel excavation 

 Marsh edge enhancement via living shoreline 
techniques 



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 



Municipal Pilot Demonstrates:  
Local Process and Actions   

Town of North 
Kingstown 

 Vulnerability Assessment 
 Sea Level Rise 
 Salt Marsh Migration 
 Infrastructure/ 

Roadways at risk 

 Local Policy 
Recommendations 

 Model for all other RI 
Coastal Communities  

 



Scope 

Assess 

Design 

Adopt 

Implement 

Monitor & Evaluate 

Adapting Municipal Decision Making 



Business Resilience 

Vulnerability 
 Wind 
 Storms, Flooding 
 Tides, SLR 
 
Best Management Practices 
 Structural 
 Non-Structural 



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 



Green Infrastructure + Experiential 
Learning 

  Green Infrastructure Design 
 Newport 

 Warwick 

 North Kingstown 



Adapting Historic Structures 

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

 Tailored to 
Rhode Island 

 



Landscape 
Architecture 
Studios 
 Newport 

 Wickford 

 Focused on Adaptation 
Design 



Engineering 
Senior 
Design Class 
Assessment of  Marinas to 
storms and sea level rise 

 

Template for others to use 



Executive Climate Change 
Coordinating Council 

 Local Guidance 

 Promoting Decision 
Making Tools & Best 
Practices 

 Recommendations at 
State and Local 
Level on 
adaptation/decision 
making 



Current Beach 
SAMP Tools & 

Resources 

 Memo to municipalities 
 Planners 
 Council Presidents 
 Emergency Managers 
 Boards/Commissions 

 Series of  memos to share 
Beach SAMP 
tools/resources , findings 
and recommendations 



Legal Workshop 
 DECEMBER 1, 2015 - day long workshop focused on RI  

 Co-hosted with Roger Williams Law School & RI Sea Grant Legal 
Program 

 Focused on legal issues & challenges related to shoreline change, sea 
level rise & storms 
 Liability associated with allowing development in at risk areas 
 Developing sea level rise overlay zones/ordinances 
 Etc. 

 Audience- municipal staff; solicitors; emergency managers, etc. 



 Components of  SAMP 
 Volume 1- Overview/Summary 

 Volume 2- Research & Technical Reports 

 Proposed policy & regulatory changes to RICRMP “Red Book” 

Beach SAMP Document 



Building Tools in Partnership 
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Drivers to Plan for Natural Hazards & 
Climate Change  

 Public Health, 
Safety & Welfare 
 

 Investment of 
Public Funds for 
Infrastructure 
 

 State Mandate 
 

 Impacts Felt at 
Local Level from 
Multiple Hazards 

 Photo credit: Melissa Devine, Rhode Island Sea Grant  

 



Corn Neck Road, Post-Sandy, 2012 Photo: J.Gray 



September 2015  perigean spring tide – mycoast.org 



SCOPE 

Differentiating 
between : 

 
Storm Flooding 

(Periodic/Infrequent) 
- Coastal & Storm Surge 

Driven 
- Precipitation Driven 

 
Sea Level Rise Flooding 

(Daily; 2 times each day at 
high tide) 



Sea-Level Change Curve Calculator 

www.corpsclimate.us 

20-year Comp Plan 

30-year Mortgage 



1) MUNICIPAL PILOT PROJECT – NORTH KINGSTOWN 



1) MUNICIPAL PILOT PROJECT – NORTH KINGSTOWN 



1) MUNICIPAL PILOT PROJECT – NORTH KINGSTOWN 



2) MUNICIPAL MODEL PROCESS 



2) MUNICIPAL MODEL PROCESS 



3) COASTAL MUNICIPAL WORKSESSIONS – WASHINGTON COUNTY 

 Memo to municipalities 
 Planners 
 Council Presidents 
 Emergency Managers 
 Boards/Commissions 

 Series of memos to 
share Beach SAMP 
tools/resources , 
findings and 
recommendations 



3) COASTAL MUNICIPAL WORKSESSIONS – WASHINGTON COUNTY 



www.beachsamp.org 



www.beachsamp.org 



Shoreline Change Special Area Management Plan (Beach SAMP) 
 

Municipal Work Session on Adaptation Planning for Coastal Hazards 
Town of New Shoreham- October 22, 2015 



PROJECT GOAL: 
• Through a public process help develop innovative and 

practical policies and tools for managing development 
along shorelines vulnerable to erosion and flooding 

Melissa Devine, 2012 

Melissa Devine, 2012 

Lynne Harrington, Pawtuxet Cove 2012 

Hurricane Irene, RI Sea Grant 



Long-term Outcomes  
• Strong erosion and inundation 

polices that are publically 
supported and implemented 
at state and local levels 
 

• Best available information is 
supporting sound decision 
making 
 

• Improved understanding of 
potential impacts of erosion, 
flooding and sea level rise will 
spill over to other planning 
initiatives (state and local). 

Photo Credit, RI DOT 2012 



 

Education & 
Public Outreach 

Tools & Best Practices 

Policy Development 

 

• Shoreline Change Mapping 
• Sediment transport maps 
• Inundation Modeling 
• Salt marsh migration 
• Economic analysis  
• Identifying at risk areas and infrastructure 
• Integration of other statewide vulnerability 

assessments: 
o Drinking water supplies 
o Waste water treatment facilities  
o Transportation Infrastructure  

 

• Communication: targeted mailings, 
email listserv, social media 

• Information: webpage, fact sheets, 
research 

• Public Lectures & Stakeholder 
Meetings 

• Reaching out to community leaders 
to help spread the message 

• Your Story: videos and accounts of 
personal connection 

• Legal review of Alternative 
Development Strategies 

• Engineering evaluation of tools and 
techniques 

• Review of techniques used elsewhere 
to address these issues 

• Lessons learned in NY/NJ from 
Superstorm Sandy 

• Guidance to Municipalities or 
other State Agencies on Best 
Practices or Policy 

• New/Improved CRMC Policies 
 

 

Process  



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 



Future Shoreline Projections 



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 



Salt Marsh Migration 

 Maps 
ADOPTED by 
CRMC  



Salt Marsh Restoration 

 Narrow River Estuary Restoration 
 Post-Sandy Dept. of  Interior funding to US Fish 

and Wildlife Service Refuge System  

 Beneficial Re-use / Thin Layer Deposition 

 Micro-creek / runnel excavation 

 Marsh edge enhancement via living shoreline 
techniques 



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 



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 



Green Infrastructure + Experiential 
Learning 

  Green Infrastructure Design 
 Newport 

 Warwick 

 North Kingstown 



Adapting Historic Structures 

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

 Tailored to 
Rhode Island 

 



Landscape 
Architecture 
Studios 
 Newport 

 Wickford 

 Focused on Adaptation 
Design 



Engineering 
Senior 
Design Class 
Assessment of  Marinas to 
storms and sea level rise 

 

Template for others to use 



Executive Climate Change 
Coordinating Council 

 Local Guidance 

 Promoting Decision 
Making Tools & Best 
Practices 

 Recommendations at 
State and Local 
Level on 
adaptation/decision 
making 



Current Beach 
SAMP Tools & 

Resources 

 Memo to municipalities 
 Planners 
 Council Presidents 
 Emergency Managers 
 Boards/Commissions 

 Series of  memos to share 
Beach SAMP 
tools/resources , findings 
and recommendations 



Legal Workshop 
 DECEMBER 1, 2015 - day long workshop focused on RI  

 Co-hosted with Roger Williams Law School & RI Sea Grant Legal 
Program 

 Focused on legal issues & challenges related to shoreline change, sea 
level rise & storms 
 Liability associated with allowing development in at risk areas 
 Developing sea level rise overlay zones/ordinances 
 Etc. 

 Audience- municipal staff; solicitors; emergency managers, etc. 



 Components of  SAMP 
 Volume 1- Overview/Summary 

 Volume 2- Research & Technical Reports 

 Proposed policy & regulatory changes to RICRMP “Red Book” 

Beach SAMP Document 



Building Tools in Partnership 
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Current Beach 
SAMP Tools & 

Resources 
• Memo to municipalities 

– Planners 
– Council Presidents 
– Emergency Managers 
– Boards/Commissions 

• Series of memos to share 
Beach SAMP 
tools/resources , findings 
and recommendations 



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 



www.beachsamp.org 



www.beachsamp.org 



“STORMTOOLS FOR BEGINNERS” 
Step 1: Enter an address 
Step 2: Click on the question you want to answer 
“Is my property vulnerable to STORM SURGE during a 100-year coastal 

storm (e.g. 1938 Hurricane)?” 
(flood extent map) 



STORMTOOLS 
100-year Storm Event 
+SLR 
 

- Transportation 
• Evacuation routes 
• Functionality and service areas 
• Alternate routes / road relocations 
• Design life of infrastructure/assets 



“STORMTOOLS FOR BEGINNERS” 
Step 1: Enter an address 
Step 2: Click on the question you want to answer 

“How DEEP will the water be during a  
100-year coastal storm on my property?” 

(water depth map) 



“STORMTOOLS FOR BEGINNERS” 
Step 1: Enter an address 
Step 2: Click on the question you want to answer 

“Will future SEA LEVEL RISE affect my property  
(with 2 tides per day, every day)?” 

(sea level rise scenario map) 



Sea Level Rise Impacts to  Municipal Facilities  



Sea Level Rise Impacts in Pt Judith 

 



 Provides Maps of Flood Extent with Population Density Data 



Additional Storm Events 
25-year or 4% Annual Chance Storm Event 
(comparable to a Nor'easter) +SLR 
 

STORMTOOLS also has maps for: 
-10 year or 10% Annual Change Storm 
Event- Nuisance Flooding 
-Wave height data for different storm events 
 

Pt Judith 



Questions? 
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