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Local Experience/Knowledge: Extent & 
magnitude of flooding (& erosion)







Sea Level Rise Projections 
(Boston Tide Gauge)









Coast -wide Hydrodynamic 
Modeling ( coming in 2018 )



Local Assessment of Vulnerability



Local Assessment of Vulnerability



Future Precipitation 
Estimates (Statewide)



MA Climate Clearinghouse 
(coming in October )











Riverine Hydrology ( also coming soon )

ÅEstimating future frequency & return

periods for floods (& changes on low - flow

statistics) for rivers & streams

ÅProjected streamflows based on hydrological

model outputs for 2030 s, 2050 s, 2070 s, &

2090 s for medium (RCP 4.5) & high (RCP

8.5) emissions scenarios

ÅReturn period of 1-yr, 10 -yr, 20 -yr, 50 -yr &

100 -year flood events



Ways to Protect Buildings from Flooding

ÅWet floodproofing : allowing water to enter 

during flooding

ÅDry floodproofing : sealing to prevent 

floodwaters from entering

ÅBarrier system : building floodwall or 

levee/berm

ÅElevation : raising so lowest floor or 

horizontal member is at or above regulated 

flood level (Base Flood Elevation)

ÅRelocation : moving to higher ground



Wet Floodproofed Home with Basement

FEMA 2014



Dry Floodproofed Home

FEMA 2014



Home with Floodwall & Berm

FEMA 2014



Interior Retrofits to Lower Repair Costs

ÅFloors : remove carpeting 

ÅDrains : install sewer backflow valve & sump 

pump

ÅElectrical systems : raise wiring, panel 

boxes, switches & outlets

ÅAppliances : elevate water heaters, furnaces 

& washers/dryers 

ÅInterior Walls : cut drywall ~ 1 inch off floor 

to prevent mold



Flood Mitigation Assistance

ÅFEMA Hazard Mitigation Assistance ( HMA ) grant 

programs

ïHazard Mitigation Grant Program ( HMGP ) 

following Presidential Declaration of Major 

Disaster

ïFlood Mitigation Assistance ( FMA ) program 

annually through National Flood Insurance 

Fund

ÅProperty owners must apply through local 

government

ÅHull, Quincy & Scituate have been successful with 

these programs



Flood Hazard Management Resources

Dept. of Conservation & 

Recreation (DCR),

Office of Water Resources 

Flood Hazard Management 

Program

Joy Duperault

State NFIP Coordinator & 

State Hazard Mitigation 

Officer

joy.duperault@state.ma.us

Eric Carlson

Eric.Carlson@state.ma.us

mailto:joy.duperault@state.ma.us
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StormSmart Communities & Properties
www.mass.gov/czm/stormsmart

Technique Relative Costs (per linear foot of shoreline)

Design & 

Permitting

Construction Expected 

Maintenance 

Frequency

Avg. Annual 

Maintenance 

Costs2

Avg. Annual 

Mitigation 

Costs

Artificial Dunes & Dune 

Nourishment
Low Low 1-5 yrs. Low None

Controlling Overland Runoff Low Low 5-20 yrs. Low None

Planting Vegetation Low Low 1-3 yrs. Low None

Bioengineering - Coir Rolls on 

Coastal Banks
Low-Med. Med.-High 1-3 yrs. Low-Med. Low

Bioengineering - Natural Fiber 

Blankets on Coastal Banks
Low Low 1-3 yrs. Low None

Sand Fencing Low Low 3-5 yrs. Low None

Beach Nourishment Med. Low-Med. 5-10 yrs. Low Low

Rock Revetments - Toe 

Protection
High High 10-20 yrs. Low Low- Med.

Rock Revetments - Full Height Very High Very High 20-25 yrs. Low Med.

Seawall High-V. High V. High 25-40 yrs. Low Med.-High

Low:< $200, Medium: $200-500, High:> $500-1,000, Very High:> $1,000

http://www.mass.gov/czm/stormsmart


The Trustees 
COASTAL VULNERABILITY ASSESSMENT



Coastline Ownership

OWNER Miles
% of 

Shoreline

Federal 191 8%

State 98 4%

Municipal/Local 252 10%

Trustees-held CRs 44 2%

Trustees Reservations 76 3%

Other Non-Profit/Land 
Trust

106 4%

Other Private (mostly CRs) 33 1%

Total Miles of Shoreline 800 33%

Total Shoreline 2450 100%



Open Space Ownership
COASTLINE

OWNER % of Open Space

Federal 24%

State 12%

Municipal/Local 32%

Trustees Reservations 10%

Trustees-held CRs 6%

Other Non-Profit/Land Trust 13%

Other Private (mostly CRs) 4%

Total Open Space 100%



The Trustees of Reservations
MISSION 

u Founded in 1891, The Trustees of Reservations preserve, 

for public use and enjoyment, properties of exceptional 

scenic, historic, and ecological value in Massachusetts and 

work to protect special places across the state. 

u 50,000 acres, including 25,000+ acres on 116 reservations

u Open to the public. 

u Nonprofit conservation organization 

u 1M+ visitors annually, 40,000+ member household



The Trustees of Reservations
COASTAL RESOURCES

u 32 Reservations  (8,000 acres)

u 39 Parking Areas

u 103 Buildings

u 106 Other Structures

u 60 miles of trail  (320 segments)

u 158 Cultural Resources points

u 48  State-listed Species

u Over 100 Vegetation Communities



Climate Change Predictions
OLD TOWN HILL, NEWBURY



Climate Change Predictions
GREENWOOD FARM, IPSWICH



Castle Neck
IPSWICH ςSALT MARSH / ESTUARY



Halibut Point
GLOUCESTER ςROCKY SHORELINE



Coskata- Coatue
NANTUCKET ςBARRIER BEACH 



Public Programs
WORLDS END, HINGHAM



Financial
CRANE BEACH, IPSWICH



Vulnerability Assessment
OBJECTIVES

Modeling Vulnerability

Assigning Value and Calculating Risk

Identifying Top 5 Priorities and Strategies



What is vulnerable, what do we value and how are they connected at 

different spatial scales? What impact do vulnerabilities (and 

adaptations) on TOR properties have on neighboring properties and 

communities?

Asset-

Specific Property 

Specific

Ecosystem 

Specific

Regional

Wetlands

Crane Beach
Crane 

Estate/Beach

Great Marsh



Project Background
OBJECTIVES

Modeling Vulnerability

u GIS Data Development

u Vulnerabilities for years 2030 and 2070

u Probability-based approach for inundation

Primary Sources)

Á MassDOT model results (Woods Hole Group)

Á North Atlantic Coast Comprehensive Study (USACE)

Á Sea Level Affecting Marshes Model (SLAMM) results (CZM ï

Woods Hole Group)



Step 2: Vulnerability Assessment ïModeling Overview

INPUTS

OUTPUTS



Inundation Probability
CRANE BEACH



The Trustees of Reservations
OBJECTIVES

Assigning Value and Calculating Risk

u Assign consequence scores (values) to each coastal resource

u Coastal Vulnerability Index (CVI)

u For each asset:

u CVI = probability of flooding x consequence

u Rank all assets and prioritize adaptation projects



The Trustees of Reservations
OBJECTIVES

Mission-based Criteria Used in Scoring Asset Values

u Natural Resource Integrity and Significance

u Cultural Resource Integrity and Significance

u Visitor Experience Integrity and Significance

u Public Programs

u Revenue Impact

u Operational Support



The Trustees of Reservations
OBJECTIVES

1,300+ Assets and Resources Scored for Consequence Values

u Roads, Trails, and Entrances

u Infrastructure

u Buildings

u Cultural Resource Features and Landscapes

u Vegetative / Natural Community

u Priority Habitat 



Coastal Vulnerability Index
EXAMPLE



X

=

=

Coskata -Coatue Wildlife Refuge



X

=

=

Mashpee River Reservation


