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Context 
• Coastal communities continue to face 

both chronic and acute storm surge, 
erosion, and flooding problems 

• Effects of climate change exacerbates 
and accelerates these problems 

• “Home rule”- many land use decisions 
made at local level 

• Focus on providing technical and 
financial assistance for communities 



Legislative Initiatives 

• State commissions & reports: 

– 2007 Coastal Hazards Commission 

– 2011 Adaptation Advisory Committee 

– 2015 Coastal Erosion Commission 

• Recommendations: 

Better data & information 

Strategies connected with & directly 
support communities 

Risk & vulnerability assessments 



Assistance for communities 
– Decision support tools 

• Maps, data and technical information 

• Legal, planning and other guidance 

• Fact sheets 

– Hands-on technical assistance 
• Trainings, workshops 

• Advisory role in assessments, plans 

• Case-specific support 

– Financial support 
• Coastal Resilience Grants 



Sea level rise modeling 
• NOAA model: mapping and visualizing 

sea level rise 
– Modified “bathtub” approach 
– Depictions of SLR levels (1-6 feet) 
– Access SLR maps with other layers 

through MA Ocean Resources 
Information System 

• New dynamic flood risk modeling 
– Boston metro - 2015 
– Rest of coast - 2018 



SLR and coastal flood viewer 
• Interactive maps of flooding extents 

and water level elevations associated 
with sea level rise, FEMA flood zones, 
and hurricane surge areas 

• Community facilities & infrastructure: 
– Airports, energy generation facilities, fire stations, 

health centers, hospitals, landfills, libraries, long-
term care residences, subway and rail stations, 
police stations, prisons, schools, seaports, town 
halls, USCG bases, & wastewater treatment plants 

• Online mapper, website and report 



Shoreline change 
• USGS Woods Hole Science Center 

ongoing partnership 

• Current and historical shoreline trends, 
long and short term erosion and 
accretion rates 

• Shorelines: ~ 1846, 1887, 1955, 1978, 
1994, 2000, 2009, 2014 

• 26,000 transects (50m intervals) 

• Data available on CZM’s interactive 
online mapping tool - MORIS 



Coastal structures inventory 
• Seawalls, revetments, groins, jetties, 

and other coastal structures  

• 2009, 2013, 2015 inventories 
– Location 
– Type 
– Material 
– Height / length 
– Condition ratings  
– Assets protected  
– Estimated repair costs 



Coastal engineered structures inventory 

Region 
Shoreline 

Length (miles) 

Private 
Structure 

Length (miles) 

Public 
Structure 

Length (miles) 

Percent 
Shoreline with 

Structure 

North Shore  160 50 24 46% 

Boston Harbor  57 12 21 58% 

South Shore  129 28 29 44% 

Cape Cod & Islands  615 66 11 13% 

South Coastal  154 49 7 36% 

TOTAL  1,115 205 92 27% 



• Model scenarios & forecast effects: 
– Barriers to transgression 

– Transgression areas 

– High vulnerability to loss areas 

– Expected change in wetland type 

• Maps depicting SLR changes: 2030, 
2050, 2070, 2100 

• Establishment of long term transect 
stations & monitoring network to track 
biological response 

Salt marsh vulnerability 













CZM sea level rise guidance 
• Provide straight forward guidance on 

understanding sea level rise 

• Background information on local and 
global sea level rise trends 

• Summarizes best available sea level 
rise projections 

• Scenarios for local stations 

• Understanding risk and vulnerability 

• 2018 update to reflect state of science 



• Climate impact 
down-scaling work 
done by NE CSC 
and UMass 2017 

• Probabilistic 
assessment of 
future relative SLR 
(DeConto and 
Kopp, 2017) 

• Updated SLR 
projections for 
MA (4 stations) 



Training and outreach 
• Workshops and webinars to improve 

understanding and application of maps 
and information; introduce new tools: 

– Understanding and interpreting flood and 
storm surge 

– Mapping future coastal inundation with 
latest sea level rise projections, elevation 
data, and other variables 

– Local forums for exploring and discussing 
adaptation options, best practices, case 
studies, and community plans 



Living shorelines in NE 
• New England coastal programs and  

The Nature Conservancy 

• State of the Practice report 

• Fact sheets: Benefits, siting and design 
considerations, case studies 
– Dunes – Natural & Engineered Core 

– Beach Nourishment 

– Coastal Bank – Natural & Engineered Core 

– Natural Marsh Creation/Enhancement 

– Living Breakwaters 







Coastal Resilience Grants 
• Increase awareness and understanding of 

climate impacts 
• Map and evaluate vulnerable facilities, 

infrastructure, and natural resources 
• Develop community-based resilience plans, 

ordinances, bylaws, standards  
• Redesign or retrofit vulnerable public 

facilities and infrastructure 
• Implement nature-based (or green 

infrastructure) approaches to enhance 
natural resources and provide storm damage 
protection 



Coastal Resilience Grants (2015-2018) 

• 119 proposals 

• 67 awards 

• 43 communities 

• $9.1M state funds 

• $4.3M in local match 



Boston 
• Projects: Climate Ready Boston; 

Priority Flood Mitigation in East Boston 
and Charlestown 

• Review and develop consensus on local 
climate change projections 

• Identify vulnerabilities, characterize 
potential impacts, develop strategies 

• Coastal resilience solutions for East 
Boston and Charlestown: 
– Coastal protections for flood risk 

– Expand use of green infrastructure  



Gloucester 
• Project: Little River floodplain and 

habitat restoration 

• Former concrete channel, flood-prone  

• Re-establish coastal floodplain, 
bioengineering techniques 

• Flood and storm damage protection 

• Restored freshwater and salt marsh 
wetlands; riparian enhancements  

• Large group of partners; cost-sharing 
and leveraging 



Chilmark 
• Project: Squibnocket beach restoration 

• Managed relocation and nature-based 
solutions 

• Severe storms impact roadway, lot 

• Remove rock revetment and asphalt 
parking lot 

• Relocate road onto elevated causeway 

• Beach and dune nourishment with 
harbor dredging, planting 

• Town easements, legal challenges  



Scituate 
• Project: Roadway elevation and dune 

nourishment 

• North Humarock area: ~$6.7 M in 
FEMA claims last 20 years 

• Flooding and significant volumes of 
sand, gravel, and cobble over-wash 
after severe storms 

• Highest priority area for adaptation 

• Elevate Central Avenue above  1% BFE,  

• Beach and dune nourishment  



Wareham 
• Project: Coastal Resilience 

Improvements for 3 Priority Pump 
Stations 

• Builds on vulnerability assessment 
work under prior grant 

• 3 most critical pump stations subject 
to flood and sea level rise inundation 

• Design, engineering plans and specs  
• Retrofit work account for SLR: 

– 2040 design life mechanical 
– 2070 design life structural 



Brewster 
• Project: Relocation of Breakwater 

Beach landing 
• Storm damage and erosion have 

impacted Brewster’s town landings 
and beaches 

• Remove pavement, relocate and 
elevate lot 

• Restore beach and dune, vegetated 
bioretention swale 

• Importance of communication and 
local consensus building process 



Next steps…. 
• Resources 

– Governor’s Environmental Bond Bill and 5-year 
Capital Investment Plan include significant 
increases for resilience work 

• New and enhanced tools 
– Coastal erosion forecast model – USGS Woods 

Hole Science Center 
– Continued and new work on regional 

wave/sediment transport modeling  

• Policies 
– Coastal A Zone building code standards 
– Coastal buy-back provisions 
– No/low interest loans for elevating buildings 



Thank you 


