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Coastal Resilience Plan Timeline




Public Meetings

v" First Public Meeting: Stratford Town Hall
(7/14/2015)

v" Second Public Meeting: Birdseye Municipal
Complex (11/5/2015)

v' Today’s Meeting
Project Overview
Resiliency Recommendations
Next Steps




Development of the Community Coastal
Resilience Plan

Goals:

v Plan for social, economic and ecological
resilience to coastal flooding and sea level rise

v Create resilience plan model for other
communities




What is coastal resilience?

Coastal resilience means building the ability of a
community to "bounce back™ after hazardous events
such as hurricanes, coastal storms, and flooding -
rather than simply reacting to impacts. (NOAA)




Why does coastal resiliency
matter?

v Property Value

v Community Costs - Taxes

v Flood Insurance

v' Sustaining and attracting new business

v Recreational assets and natural
resources

v' Long term Town viability




Coastal Resilience Plan Challenges

1. What are the risks?
2. What can be done to create resiliency?

3. How should these measures be implemented?




Coastal Resilience Plan Approach

1. What are the risks? Hazard Vulnerability and
Risk Assessment

2. What can be done to create resiliency?
Retreat, Accommodate and/or Protect

3. How can these measures be implemented?

Integrate resiliency planning and goals into all
existing Town policies and programs.




Coastal Hazard Vulnerability/Risk Assessment

Long Beach West after the 1938 Hurricane (Ref. Town of Stratford) Hurricane Sandy (2011)

IELGEAE A

Use “Risk-Informed Decision
Making”

Risk = An event x probability of occurrence x resulting consequences




Coastal Hazard Vulnerability/Risk Assessment

Step 1 - Define Coastal Setting:

v' topography/bathymetry
v" shoreline features

v’ land cover

v' geology

v’ natural resources

v' ecology

v’ socioeconomic data

Take Away 2

Manage information using GIS
(e.g., GZA GeoTool©)




Example: Topography

GIS Layer DEM (2013 LiDAR)




Example: Coastal Shoreline Types

- GIS Layer: USACE North Atlantic Coast Comprehensive Study




Example: Coastal Wetlands and Habitat

- GIS Layer: The Nature Conservatory (TNC) Coastal Resilience




Example: Economic (Property Value)

GIS Layer: The Nature Conservatory (TNC) Coastal Resilience




Social (Vulnerability Index)

GIS Layer: The Nature Conservatory (TNC) Coastal Resilience




Coastal Hazard Vulnerability/Risk Assessment

Step 2 - Inventory Town Assets:

v’ Essential Facilities

v’ Lifeline Utilities

v" Transportation

v" High Potential Loss
Facilities

‘/ Hazardous Material Fire Department Company 1 - Ref. Momo4
Facilities

v" High Occupancy/Vulnerable
Population Facilities

v’ Private and commercial
property

v' Natural Resources

- Emergency Shelter - Stratford High School




Example: Essential Facilities




Example: Lifeline Utilities




Example: Property (Assessor Data)




Example: Transportation




Example: Natural/Ecological Resources




Coastal Hazard Vulnerability/Risk Assessment

Step 3 — Characterize Coastal Hazards:

Take Away 3

v Coastal flooding: S

. tid Accurate, scientifically sound
laes and probabilistic

 storm surge characterization of coastal
e waves hazards is important

v Salt Water and Spray

v’ Coastal erosion/sediment

transport

v’ Precipitation (river flood,
stormwater, building damage)

v" High wind

v’ Effects of climate change

- Flooding in Lordship neighborhood during Hurricane Sandy (ctpost.com)




Coastal Flooding

GEOGRAPHICAL FACTORS

STORM FACTORS




FEMA Flood Hazard Zones



http://www.fema.gov/medialibrary/media_records/11854
http://www.fema.gov/medialibrary/media_records/11854

Historical Storms

Tide Gage Data vs FEMA - Bridgeport
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Observed Hurricane Sandy Flood Inundation




GZA High Resolution Model — Hydrodynamic
Modeling

Presentation Copyrighted by GZA




FEMA Flood Insurance Rate Map: Base Flood
Elevation




FEMA Flood Insurance Rate Map: Base Flood
Elevation




Predicted Sea Level Rise

Sea Level Rise Scenarios
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Predicted Sea Level Rise

Tide Gage Data vs FEMA - Bridgeport
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Mean High Tide: 2040 High SLR




Mean High Tide: 2065 High SLR




Mean High Tide: 2115 High SLR




Mean High Tide: 2015




Mean High Tide: 2115 Int SLR




2015 100-year Flood Elevation (Stillwater)




Street flooding in Lordship section following Sandy
image from ctpost.com




2015 100-year Flood Elevation (Stillwater)




Damaged fuel station at Sikorsky Airport after Sandy
image from ctpost.com




Coastal Hazard Vulnerability/Risk Assessment

Step 4 — Characterize Vulnerability/Impacts:

v’ Essential Facilities
v' Lifeline Utilities
v" Transportation
v" High Potential Loss Facilities
v Hazardous Material Facilities
v" Neighborhoods
v" High Occupancy/Vulnerable
Population Facilities
v Private and commercial property Hangar damage at Sikorsky Airport after Sandy
v" Natural Resources image from ctpost.com




Quantify Loss: Cumulative Community Assets

POTENTIAL LOSS ESTIMATES
ANALYZED IN HAZUS :

v" DIRECT COSTS
« Physical damage to critical
facilities and infrastructure.

v" CONSEQUENTIAL COSTS

* Economic loss including lost
jobs, business interruptions,
repair and reconstruction costs;

« Social impacts, including
estimates of shelter
requirements and displaced
households

* Environmental impacts,
including loss of wetlands,
riparian and open space.




Quantify Loss: Individual Asset Loss




Building Damage

Damage to beach homes in Lordship neighborhood from Sandy
image from ctpost.com




Stratford Building Economic Loss Exposure

Loss Exposure | Percent of Total

Occupancy ($1000)

Residential 4,804,160 71.5%
Commercial 1,184,257 17.6%
Industrial 517,257 7.7%
Agricultural 14,010 0.2%
Religion 102,683 1.5%
Government 33,465 .5%
Education 64,294 1%
Total 6,720,103 100%

Take Away 4

Accurate characterization of prevented

losses is necessary for evaluating the
benefits of proposed resiliency

measures




Economic Impacts — Building and Content Damage




Public Property (e.g. Infrastructure, Lifeline
Facilities, Essential Facilities)




Social Impacts — People Displaced




Ecological Impacts

GIS Layer: The Nature Conservatory (TNC) Coastal Resilience




Resiliency Actions and Recommendations

Long Beach West after the 1938 Hurricane (Ref. Town of Stratford) Hurricane Sandy (2011)

Resiliency Strategies:

Integrated approach using structural, non- * Retreat
structural and natural and nature-based * Protect

features e Accommodate




Incorporate Town Values

Salt Marsh in Stratford- Ref. Karl Kristianssen




Stratford Vision Plan

 Waterfront

e Shoreline presents 13 Miles
of Opportunity

* Enhance Access to the
Waterfront

* Economic Vitality

* Redevelop the Stratford
Army Engine Plant

* Regional Collaboration

* Environmental

* Minimize Impacts to natural
landscapes, habitats and
watercourses




Proposed Projects — Integrated Coastal Resiliency
Strategies




Accommodation - Risk Reduction Measures

Measures:

* Policy, planning and regulatory

* Overlay Zones — Design Flood
Elevation (DFE)

* FEMA Compliance - permanent
building modification to resist
flooding

* Temporary protection measures
 Temporary flood wall
 Temporary flood gate
* Backflow preventer

* Emergency Response Plans

* Beach Management Plans and
periodic beach nourishment

* Stakeholder Outreach

e Adaptive land use




Accommodation — FEMA Compliance

Issues:

e +/-1,100 homes located below high hazard flood zone based
on current FEMA FIRM

* Costto Comply - S35M - S60M

« Compliance by raising homes not feasible on a large scale

* Possible for repetitive loss sites




Retreat - Risk Reduction Measures

Measures:

* Property Acquisition

* Property Condemnation
* Adaptive Land Use

» Stakeholder Outreach




Retreat - Risk Reduction Measures

Issues:
 Growing VE and AE Zone in the future

* 35%+ increase in Repetitive Loss Properties since Sandy (from 64
to 77)

* Need for extensive education and outreach to interested
homeowners

Findings:
v Can serve as a “Win-Win” for all parties in the long term in
highly vulnerable areas




Protection — Structural Risk Reduction Measures

Structural Measures:
* Flood Wall

* Storm Surge Barrier

* Tide Gates

* Breakwaters

* Detached Breakwaters
* Revetments

e @Groins

Long Beach West - Morgan Kaolian 2011




Protection — Natural Risk Reduction Measures

Natural and Nature Based:

Dunes and beaches

Vegetated features (Marshes and
wetlands)

Oyster and coral reefs

Barrier Islands

Maritime forests/shrub
communities




Protection — Perimeter Levees and Flood Walls




Protection — Perimeter Levees and Flood Walls




Protection — Perimeter Levees and Flood Walls




Protection — Perimeter Levees and Flood Walls




Protection — Perimeter Levees and Flood Walls

Keystone Fund




Implementation

Long Beach West after the 1938 Hurricane (Ref. Town of Stratford) Hurricane Sandy (2011)

Take Away 6
Apply for Future Grants (FEMA,

Adopt the Plan USACE, HUD, FHWA)

Integrate with existing goals, plans

FEMA: Community Rating System;
LOMR

and policies

Include Resiliency into Future
Capital Projects

Management Plans & Permitting
(Beach, Dredging, Stormwater)




Thank you for attending!

Questions? Comments?

Samuel J. Bell: samuel.bell@gza.com
O:781.278.3847 or M: 781.223.7091
Daniel C. Stapleton: daniel.Stapleton@gza.com
0O:781.278.5743 or M:617.999.3610




