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Vulnerability Assessment and Adaptation Planning

• Provide data on likely future flooding scenarios

• Identify potential flooding impacts to municipally-owned infrastructure

• Identify potential flooding impacts to natural resources

• Identify potential adaptation strategies to reduce risk 

• Prioritize investments in adaptation strategies

• Produce high-quality maps/graphics

• Public outreach and education

Primary Objectives
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Vulnerability Assessment and Adaptation Planning
Project Approach
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• Phase I
◦ SLR / Storm Surge Projections

◦ Scenario Development

◦ Gather asset data

◦ Determine Asset Critical Elevations

• Phase II
◦ Score Asset Inundation Consequence

◦ Map Inundation Probability

◦ Vulnerability/Risk Assessment

◉Risk = Probability * Consequence

• Phase III
◦ Prioritize High Risk Assets

◦ Adaptation Strategies for Priority Assets

◦ Resilience Recommendations for          
High Risk Areas
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Whole 

town/city
>30 days >$10m Very high Very high Very high

4
Multiple 

Neighborhoods
14-30 days $1m-$10m High High High

3 Neighborhood 7-14 days $100k-$1m Moderate Moderate Moderate

2 Locality 1-7 days $10k-$100k Low Low Low

1 Property <1 day <$10k None None None
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Vulnerability Assessment and Adaptation Planning
Asset-specific Vulnerability Assessment Process
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Vulnerability Assessment and Adaptation Planning
Consequence * Probability = Risk

15

Category Asset

Consequence 

Score

Critical Elev. 

(NAVD88 ft.)

Probability 

Present

Probability 

2030

Probability 

2070

Risk 

Present

Risk 

2030

Risk 

2070

Composite 

Risk

Boardwalk Boardwalk 79.2 6.577 50.0% 100.0% 100.0% 3958 7917 7917 5938

Marina Infrastructure Fuel Ball Valves (monitoring) 70.8 5.804 50.0% 100.0% 100.0% 3542 7083 7083 5313

Docks Observation Dock 45.8 6.19 50.0% 100.0% 100.0% 2292 4583 4583 3438

Parking Boardwalk Road Parking Lot 58.3 Ground 33.8% 60.6% 82.5% 1970 3533 4815 3008

Marina Infrastructure Fuel Monitoring Well - Middle 70.8 Ground 10.0% 50.0% 100.0% 708 3542 7083 2833

Marina Infrastructure Coast Guard Fuel Tank 83.3 8.148 2.0% 30.0% 100.0% 167 2500 8333 2500

Docks Commercial Unloading Pier 83.3 8.27 2.0% 25.0% 100.0% 167 2083 8333 2375

Parking Town Neck Beach Parking Lot 58.3 Ground 23.4% 37.8% 75.6% 1365 2203 4409 2225

Facilities Fire Station 100.0 9.44 0.5% 5.0% 100.0% 50 500 10000 2175

Parking Sandwich Police and Fire Headquarters Parking Lot 66.7 Ground 3.3% 9.8% 75.1% 220 656 5005 1308

Parking Sandwich Police and Fire Headquarters Parking Lot 66.7 Ground 4.5% 8.0% 73.2% 302 534 4880 1287

Docks Commerial Fishing Dock - F 58.3 9.32 0.5% 5.0% 100.0% 29 292 5833 1269

Parking Sandwich Police and Fire Headquarters Parking Lot 66.7 Ground 1.2% 4.1% 74.7% 82 270 4979 1118

Parking East Sandwich Fire Station Parking Lot 66.7 Ground 0.1% 0.3% 73.3% 4 21 4887 986

Septic Police Station 37.5 Ground 5.0% 10.0% 100.0% 188 375 3750 956

Marina Infrastructure 1500 Gallon Pumpout Tank 79.2 Ground 0.0% 0.5% 50.0% 0 40 3958 804

Septic Firestation 37.5 Ground 0.1% 2.0% 100.0% 4 75 3750 774

Facilities Fire Station Outbuilding 33.3 9.49 0.5% 5.0% 100.0% 17 167 3333 725

Septic East Sandwich Firestation 33.3 Ground 0.1% 0.1% 100.0% 3 3 3333 669

Open Space Marina Playground 33.3 Ground 2.5% 6.9% 75.6% 84 231 2520 615

Parking Town Hall Annex Parking Lot 50.0 Ground 1.3% 2.2% 52.4% 66 110 2619 590

Facilities Fire Station Propane Tank 25.0 9.68 0.5% 5.0% 100.0% 13 125 2500 544

Docks Public Slips - B 45.8 10.13 0.1% 1.0% 50.0% 5 46 2292 474

Septic Seasonal Bathrooms 33.3 Ground 1.0% 5.0% 50.0% 33 167 1667 400

Facilities Old Police Station 91.7 12.17 0.0% 0.1% 20.0% 0 9 1833 369

Composite Risk Score = (50% Present) + (30% 2030) + (20% 2070)
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Vulnerability Assessment and Adaptation Planning
Present Day SLAMM Results
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Vulnerability Assessment and Adaptation Planning
2030 SLAMM Results
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Vulnerability Assessment and Adaptation Planning
2070 SLAMM Results
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Vulnerability Assessment and Adaptation Planning
Natural Resources Assessment
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Wetland Category

Area (acres)

Present 2030 2070

Upland 3891.7 3871.9 3662.1

Irregularly Flooded Marsh 1054.0 1024.9 136.3

Open Ocean 685.3 690.3 750.0

Nontidal Swamp 310.5 291.2 224.3

Ocean Beach 243.0 248.5 276.1

Estuarine Open Water 235.5 237.8 272.4

Regularly Flooded Marsh 137.9 193.4 1151.4

Tidal Swamp 129.6 109.6 54.0

Inland Fresh Marsh 111.3 106.7 60.3

Inland Open Water 98.6 98.6 94.1

Estuarine Beach/Tidal Flat 78.5 92.3 214.9

Tidal Fresh Marsh 12.3 5.9 2.5

Transitional Marsh/Scrub-Shrub 0.0 17.2 89.7



Vulnerability Assessment and Adaptation Planning
Visualization – Boardwalk in 2030 MHHW (6.52 ft. NAVD88)
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Vulnerability Assessment and Adaptation Planning
Visualization – Scorton Creek Bridge in 2030 1% Chance Event
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Vulnerability Assessment and Adaptation Planning
Visualization – Scorton Creek Bridge in 2070 1% Chance Event
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Vulnerability Assessment and Adaptation Planning
Visualization – Fire Station in 2030 1% Chance Event (2070 dotted)
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Vulnerability Assessment and Adaptation Planning
Adaptation Strategies – a Summary of Approaches (NCCCARF, 2019)
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Key Considerations:



Vulnerability Assessment and Adaptation Planning
Recommendations: Avoidance 
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Vulnerability Assessment and Adaptation Planning
Recommendations: Accommodation
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Type of Measure Examples

Physical Construct an artificial floodway 
to convey flood water away 
from roadways and homes to a 
natural area or flood-tolerant 
green space that can store the 
water with limited damage.

Raise new and existing 
structures, for example 
on stilts or piles, above 
flood elevations with 
additional freeboard to 
provide a safety factor. 

Implement wet floodproofing 
measures such as raising 
occupied spaces and utilities 
above flood elevations, building 
with flood damage resistant 
materials, or using flood-resilient 
structural design.

Operational Improve flood evacuation and emergency planning by updating scenarios and plans, training 
first responders, or providing education and resources to residents and businesses in high 
flood risk areas. 

Regulatory Strengthen building codes and zoning to require or encourage projects in high flood risk areas 
to implement increased setbacks, physical accommodation measures, onsite flood storage, or 
protection or enhancement of existing natural systems (e.g., dunes, wetlands).

• Recommend adjustments to (already strong) regulations to take projected climate 
impacts into account (e.g. using the MC-FRM projected coastal flooding as reference to 
floodplain)

◦ Integrate MC-FRM and prescriptive measures in Zoning and other Regulations

◦ Create a “climate change resilience” overlay for prescriptive measures



Vulnerability Assessment and Adaptation Planning
Recommendations: Protection
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• Climate impact-
protective, 
nature-based 
measures

• Preserve the 
ability of 
wetlands to 
buffer climate 
impacts… 
eliminate 
waiver for 50-
foot “no build” 
wetland buffer



Vulnerability Assessment and Adaptation Planning
Recommendations: Retreat (Managed)
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Examples of 
managed - and 
phased - retreat 
strategies include 
rolling 
easements, 
relocation of 
roads and 
infrastructure, 
implementation 
of new zoning or 
other regulations 
to limit 
reconstruction, 
or expansion of 
structures in high 
risk flood areas, 
property 
buyouts, and 
other  policies 
and programs 
that steer 
development 
towards areas 
that are safe 
from flood risks.



Vulnerability Assessment and Adaptation Planning
Adaptation Strategies – Fire Station
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• Option 1 ~ $265,000
◦ Building floodproofing

◦ Deployable barriers

• Option 2 ~ $300,000+
◦ 3 ft. perimeter berm tied to Police and 6A 

(plus additional deployable barriers)

◦ Protective of all 2030 storms, and up to 
10% chance 2070 event

• Long-term outlook
◦ Not a viable location by 2070 due to 

building and roadway vulnerabilities

◦ Relocate



Vulnerability Assessment and Adaptation Planning
Adaptation Strategies – Ploughed Neck Road
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• Option ~ $750,000
◦ Causeway with 2 ft. roadbed elevation, 

with operable tide gate

◦ Protective to 0.2% chance 2030 event, 
and reduces flooding for high probability 
2070 events

• Long-term outlook
◦ Potential for future salt marsh restoration 

of Long Creek



Vulnerability Assessment and Adaptation Planning
Adaptation Strategies – Route 6A (Sandy Neck to Howland) 
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• Option ~ $12,150,000
◦ Bridge span elevated 7 ft. and elevated 

roadway tie-ins

◦ Protective to 1% chance 2070 event

• Long-term outlook
◦ State-owned roadway, need to coordinate 

with MassDOT

◦ Consider other flood vulnerabilities along 
Route 6A



Vulnerability Assessment and Adaptation Planning
Regional Strategies – Downtown District
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Vulnerability Assessment and Adaptation Planning
Regional Strategies – Dewey Avenue
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Vulnerability Assessment and Adaptation Planning
Regional Strategies – Town Neck Beach
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Vulnerability Assessment and Adaptation Planning
Natural Resources Recommendations - Scusset
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• Scusset Beach
◦ Monitor the beach and dune system to 

make sure accretion keeps pace with SLR

◦ Fortify dune by consolidating walking 
paths and/or building walkovers

◦ Bypass excess sediment to Town Neck 
Beach

• Scusset Marsh
◦ Allow migration to occur naturally

◦ Use thin-layer deposition to help low 
areas (historically subsided?) keep pace 
with SLR and prevent marsh loss to tidal 
flat



Vulnerability Assessment and Adaptation Planning
Natural Resources Recommendations – Old Harbor/Mill Creek and Beaches
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• Town Neck Beach
◦ Protect and enhance the eroding 

dune/beach system, since it protects 
inland areas and creates conditions for 
salt marsh growth

• Spring Hill Beach
◦ Restore dune and fortify by consolidating 

walking paths and/or building walkovers

◦ Living shoreline flood protection on 
backside of dune

• Old Harbor / Mill Creek
◦ Use ditch filling and thin layer deposition 

to keep future low marsh contiguous and 
prevent ponding/sloughing

◦ Inventory undersized culverts to prioritize 
salt marsh restoration opportunities

◦ Remove barriers to salt marsh migration



Vulnerability Assessment and Adaptation Planning
Natural Resources Recommendations – Scorton Creek and Beaches
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• East Sandwich Beach
◦ Dune restoration west of Hammond Rd.

◦ Living shoreline coastal bank protection 
east of Hammond Rd.

◦ Living shoreline along Scorton Harbor

• Scorton Creek
◦ Monitor marsh system to see if it keeps 

pace with SLR

◦ Use ditch filling and thin layer deposition 
to keep future low marsh contiguous and 
prevent ponding/sloughing

◦ Inventory undersized culverts to prioritize 
salt marsh restoration opportunities

◦ Remove barriers to salt marsh migration

◦ Long-term potential for Long Creek marsh 
restoration at Ploughed Neck Road, but 
need to weigh impacts
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