
1. Engage 
Community 

2. Identify CC 
impacts and 

hazards 

3. Complete 
assessment of 

vulnerabilities & 
strengths 

4. Develop and 
prioritize actions 

5. Take Action 

Municipal Vulnerability 
Preparedness (MVP)  

State and local partnership grant to build resiliency to climate change 



20% of cities and towns, $1.1 million 

 

MVP Program 
2017-2018 



MVP Program 
Learn more 

 

 

 

 

https://www.mass.gov/municipal-vulnerability-preparedness-program 

Katie Theoharides – kathleen.theoharides@state.ma.us 

Jenny Norwood – jennifer.norwood@state.ma.us  

https://www.mass.gov/municipal-vulnerability-preparedness-program
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Characterizing 

Coastal Flood 

Hazards & 

Increasing 

Resilience 



Julia Knisel, CZM 

Coastal Shoreline 

& Floodplain 

Manager Margot Mansfield, 

CZM/EEA Climate 

Change & Coastal 

Hazards Analyst Tricia Bowie, CZM 

Coastal 

Resilience 

Specialist 



Identify extent & magnitude of flooding from 

tides, storm surge, waves… 



…and erosion 















Gloucester High School 

January 4th 

flooding at 

Gloucester High 

School 

Photo courtesy of fire 

departments of New England 

on Facebook 

@firedepartmentsofnewengland 



Conduct visual assessments during & after 

coastal flooding events 





MyCoast Android & iOS apps 



66 communities 

2,636 coastal storm reports  

607 king tide photos 



Questions? 



www.resilientma.org User Name: coming soon Password: c0mingS00n 

http://www.resilientma.org/


www.resilientma.org User Name: coming soon Password: c0mingS00n 

http://www.resilientma.org/


Projections of mean sea level 
(NAVD88) at four tide stations: 
 
• Boston, MA 
• Nantucket, MA 
• Woods Hole, MA 
• Newport, RI 

www.resilientma.org  User Name: coming soon   
   Password: c0mingS00n 

http://www.resilientma.org/


Relative mean sea level (feet NAVD88) 

Scenario Cross-walked probabilistic projections 

  Intermediate 

  Unlikely to exceed (83% probability) given a high emissions pathway (RCP 8.5) 

 Extremely unlikely to exceed (95% probability) given a medium emissions pathway (RCP 4.5) 

 Unlikely to exceed (83% probability) given a medium emissions pathway (RCP 4.5) 

 About as likely as not to exceed (50% probability) given a medium emissions pathway (RCP 

4.5) when accounting for possible ice sheet instabilities 

  Intermediate - High 

  Extremely unlikely to exceed (95% probability) given a high emissions pathway (RCP 8.5) 

 Unlikely to exceed (83% probability) given a medium emissions pathway (RCP 4.5) when 

accounting for possible ice sheet instabilities 

 About as likely as not to exceed (50% probability) given a high emissions pathway (RCP 8.5) 

when accounting for possible ice sheet instabilities 

  High 

  Extremely unlikely to exceed (99.5% probability) given a high emissions pathway (RCP 8.5) 

 Unlikely to exceed (83% probability) given a high emissions pathway (RCP 8.5) when 

accounting for possible ice sheet instabilities 

 Extremely unlikely to exceed (95% probability) given a medium emissions pathway (RCP 4.5) 

when accounting for possible ice sheet instabilities 

  Extreme (Maximum    

  physically plausible) 

  Exceptionally unlikely to exceed (99.9% probability) given a high emissions pathway (RCP 8.5) 

 Extremely unlikely to exceed (95% probability) given a high emissions pathway (RCP 8.5) 

when accounting for possible ice sheet instabilities 



Relative mean sea level (feet NAVD88) 

Scenario Cross-walked probabilistic projections 

  Intermediate 

  Unlikely to exceed (83% probability) given a high emissions pathway (RCP 8.5) 

 Extremely unlikely to exceed (95% probability) given a medium emissions pathway (RCP 4.5) 

 Unlikely to exceed (83% probability) given a medium emissions pathway (RCP 4.5) 

 About as likely as not to exceed (50% probability) given a medium emissions pathway (RCP 

4.5) when accounting for possible ice sheet instabilities 

  Intermediate - High 

  Extremely unlikely to exceed (95% probability) given a high emissions pathway (RCP 8.5) 

 Unlikely to exceed (83% probability) given a medium emissions pathway (RCP 4.5) when 

accounting for possible ice sheet instabilities 

 About as likely as not to exceed (50% probability) given a high emissions pathway (RCP 8.5) 

when accounting for possible ice sheet instabilities 

  High 

  Extremely unlikely to exceed (99.5% probability) given a high emissions pathway (RCP 8.5) 

 Unlikely to exceed (83% probability) given a high emissions pathway (RCP 8.5) when 

accounting for possible ice sheet instabilities 

 Extremely unlikely to exceed (95% probability) given a medium emissions pathway (RCP 4.5) 

when accounting for possible ice sheet instabilities 

  Extreme (Maximum    

  physically plausible) 

  Exceptionally unlikely to exceed (99.9% probability) given a high emissions pathway (RCP 8.5) 

 Extremely unlikely to exceed (95% probability) given a high emissions pathway (RCP 8.5) 

when accounting for possible ice sheet instabilities 



Relative mean sea level (feet NAVD88) for Boston, MA 

Scenario Probabilistic projections 2030 2050 2070 2100 

Intermediate 
   Unlikely to exceed (83% probability) given a high  

   emissions pathway (RCP 8.5) 
0.7 1.4 2.3 4.0 

Intermediate- High 
   Extremely unlikely to exceed (95% probability) given  

   a high emissions pathway (RCP 8.5) 
0.8 1.7 2.9 5.0 

High 
   Extremely unlikely to exceed (99.5% probability)  

   given a high emissions  pathway (RCP 8.5) 
1.2 2.4 4.2 7.6 

Extreme (Maximum 

physically plausible) 

   Exceptionally unlikely to exceed (99.9% probability)  

   given a high emissions pathway (RCP 8.5) 
1.4 3.1 5.4 10.2 

Projections for the High scenario have been selected to update dynamic modeling for the 
entire coast of the Commonwealth. 



By 2100, mean sea level could 
reach 4.0 to 10.2 feet (NAVD88) 



Relative mean sea level (feet NAVD88) for Nantucket, MA 

Scenario Probabilistic projections 2030 2050 2070 2100 

Intermediate 
   Unlikely to exceed (83% probability) given a high  

   emissions pathway (RCP 8.5) 
0.7 1.5 2.4 4.2 

Intermediate- High 
   Extremely unlikely to exceed (95% probability) given  

   a high emissions pathway (RCP 8.5) 
0.9 1.8 3.0 5.2 

High 
   Extremely unlikely to exceed (99.5% probability)  

   given a high emissions pathway (RCP 8.5) 
1.2 2.5 4.3 7.9 

Extreme (Maximum 

physically plausible) 

   Exceptionally unlikely to exceed (99.9% probability)  

   given a high emissions pathway (RCP 8.5) 
1.4 3.1 5.5 10.5 

Projections for the High scenario have been selected to update dynamic modeling for the 
entire coast of the Commonwealth. 



By 2100, mean sea level could 
reach 4.2 to 10.5 feet (NAVD88) 











Coast-wide Hydrodynamic Modeling 

(coming in 2018-2019) 



Questions? 



CZM Coastal Resilience Grant Program 

Provides technical and financial 

assistance to coastal communities 

to reduce risks associated with  

coastal storms, flooding,  

erosion & sea level rise through 

innovative and transferable  

local initiatives 

Fiscal Year Awarded ($M) # Projects 

FY14 (2014) $2.0  19 

FY15 (2014) $2.7  17 

FY16 (2015) $2.2  16 

FY17 (2016) $1.8  18 

FY18 (2017) $2.3 16 

Total $11+ 86 

Photos: (top) Martha’s Vineyard Shellfish Group, (bottom) Town of Newbury 



- Hydraulically connects upstream 

reaches of South River and South 

River Conduit, drains into Salem 

Harbor 

- Adjacent to critical community 

infrastructure and residential 

properties  

- Frequently overtops during significant 

storm (rainfall and tidal) events 

 priority vulnerability identified in 

City’s Climate Change 

Vulnerability Assessment and 

Adaptation Plan (2014) 

- Existing earthen berms constructed 

along banks of South River (Brooks 

St. area) are overwhelmed during 

100-year flood 

Salem: Rosie’s Pond Flood Mitigation 

($200K FY14 award) 

https://www.salem.com/sites/salemma/files/uploads/salemclimatechangeplan_online.pdf
https://www.salem.com/sites/salemma/files/uploads/salemclimatechangeplan_online.pdf
https://www.salem.com/sites/salemma/files/uploads/salemclimatechangeplan_online.pdf


- 2011 conceptual flood mitigation project involved construction of low-

gravity retaining walls along portions of Rosie’s Pond and South River 

and minor regrading of berms to protect up to 100-year rainfall event 

- City proposed to re-assess flood risk using updated climate change 

projections and re-design flood mitigation project to take into account 
increased storm intensity and sea level rise 

Flooding along 

Jefferson Ave. 

and Laurent Rd. 

during a 3-day 

“100-year storm” 

event  

(Mother’s Day 

Storm, May 

2006) 

Photo: City of 

Salem 



- Increased rainfall intensity: updated hydrologic/hydraulic study 

based on City’s Climate Change Vulnerability Assessment and 

published by Northeast Regional Climate Center at Cornell 

University 

 

 

 

 
- Sea Level Rise:   

 current MHHW at Boston tide gate = 4.76’ (NAVD88)  

 MHHW by 2100 = 9.03’ (NAVD88), 4.27’ increase by 2100 

 

Rainfall event 
(Return Period) 

TP-40 Rainfall Intensity  
(inches per 24 hours) 

Northeast Regional 
Climate Center- Cornell 
(inches per 24 hours) 

2% (50-yr storm) 6.0 7.35 

1% (100-yr) 6.7 8.76 



Engineering limits 

Maximum tide elevation the proposed flood mitigation 

improvements could accommodate while considering projected 

rainfall?  
 

- 100-year storm: 

proposed top of 

wall/berm would be 

exceeded under current 

mean water elevation  

 

- 50-year storm:  

proposed top of 

wall/berm could 

accommodate 0.5’ over 

current MHHW 

(projected to occur in 

2035 under Intermediate-

High SLR) 



- Low-lying public roadway (Central Ave.) 

provides only access to Air Force 4th 

Cliff Recreation Area and numerous 

private properties 

- Existing barrier beach/dune and 

roadway elevations not sufficient to 

withstand modest nor’easters 

- Wave-driven overwash material (sand, 

gravel, cobble) and stillwater flooding 

from South River blocks Central Ave. 

- Continued narrowing and lowering of 

barrier beach increases breach potential 

Scituate: Roadway 

elevation & dune 

nourishment 

($313,500 FY17-18 awards) 

4th Cliff 

Humarock  
Beach 



- Approximately $6.7 M in FEMA claims 

from 1978-2015 (in North Humarock 

area) 

- Significant post-storm efforts required 

to clear sand and cobble from roadway 

($30,000 - $60,000 per storm event) 

- One of the highest priority areas for 

adaptation as identified in Scituate’s 

Assessment of Coastal Erosion, 

Sediment Transport, and Prioritization 

Management Strategy (2016) 

Photo: Bill 

Schmid  
Photos: Jason Burtner, CZM 

https://www.scituatema.gov/sites/scituatema/files/file/file/scituateprioritization_finalreport_august2016_compress_main.pdf
https://www.scituatema.gov/sites/scituatema/files/file/file/scituateprioritization_finalreport_august2016_compress_main.pdf
https://www.scituatema.gov/sites/scituatema/files/file/file/scituateprioritization_finalreport_august2016_compress_main.pdf
https://www.scituatema.gov/sites/scituatema/files/file/file/scituateprioritization_finalreport_august2016_compress_main.pdf


Alternatives Analysis: 

- Beach nourishment (4 different 

alternatives based on varying width 

and length of nourishment) 

- Constructed mixed-sediment 

dunes 

- Elevating Central Ave. 

- Construct seawall and revetment 

- Buy-out 

- Maintain status-quo 

 

Recommended Approach: 

- Elevate Central Ave. to maintain 

access and emergency egress 

- Engineer dune design that would 

provide a 10+ year design life 

under anticipated storm activity 

and future sea level rise 
 

Adaptive Management: 

- Projected relative sea level rise of 1.08 feet by 2038 and 2.8 feet by 2063 

(25- and 50-year planning horizons, respectively) 



Elevate roadway to provide protection from a 100-year storm event 



 



Kingston: Gray’s Beach Park 

Coastal Restoration, Retreat & Site 

Improvement ($427K FY18 award) 

• Town’s only public beach 

• Coastal storms destabilize 

bank and stone revetment, 

requiring ongoing 

maintenance 

• Public safety issues 

• Vulnerable concession/ 

restroom facility and 

drainage infrastructure 

located within V Zone 

• Restore coastal area to a 

more natural state by 

deconstructing the existing 

stone revetment and 

replace with salt marsh and 

coastal dune habitat 





Design Considerations: 

 

• Stabilize toe of fringing marsh 

during first few growing 

seasons using coir pillows or 

coir rolls 

 

• Target higher elevation of 

marsh growing range to 

accommodate future sea level 

rise  

 

• Develop monitoring plan for salt 

marsh restoration (Options for 

protocols available in A 

Volunteer’s Handbook for 

Monitoring New England Salt 

Marshes) and record post-

storm impacts in MyCoast.org 
Photo: Wilkinson Ecological Design, Inc. 

http://www.mass.gov/eea/docs/czm/habitat/vols-guide-salt-marsh-2002.pdf
http://www.mass.gov/eea/docs/czm/habitat/vols-guide-salt-marsh-2002.pdf
http://www.mass.gov/eea/docs/czm/habitat/vols-guide-salt-marsh-2002.pdf
http://www.mass.gov/eea/docs/czm/habitat/vols-guide-salt-marsh-2002.pdf
http://www.mycoast.org/


Coastal Resilience Grant Program 

Eligibility 

Applicants:  

– 78 coastal cities and towns 

– Non-profits with vulnerable 

coastal property that is 

open and accessible to the 

public (Project Type #5 

only)  

Project Types: 

1. Vulnerability and Risk 

Assessment 

2. Public Education and 

Communication  

3. Local Bylaws, Adaptation 

Plans, Other Management 

Measures 

4. Redesigns and Retrofits 

5. Natural Storm-damage 

Protection (coastal green 

infrastructure) 



mycoast.org/ma   

www.resilientma.org 

www.mass.gov/czm/stormsmart 

http://www.mycoast.org/ma
http://www.resilientma.org/
http://www.mass.gov/czm/stormsmart


Questions? 



Extras 
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Web App

MyCoast Reports (Apr. 2014 – Sep. 2017) 

Winter Storm 

Juno 

King 

Tides 


