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GZA GeoEnvironmental, Inc. was the prime consultant for the
Coastal Resilience Plan funded by a New York State Department
of State award in 2014. GZA is a leader in the areas of resiliency
planning and waterfront engineering including mitigation and
climate adaptation planning, flood hazard assessment,
vulnerability assessment, resiliency funding, and community
resilience outreach.
In addition to GZA personnel, the team includes two key
subconsultants: Dodson & Flinker and Coastal Ocean Analytics.
Dodson & Flinker is a landscape architecture and planning firm
specializing in cutting edge strategies for sustainable community
design and urban redevelopment. Coastal Ocean Analytics is a
coastal engineering and applied science firm focused on the
study, design, permitting, and management of projects in
coastal, estuarine and coastal ocean environments.

Attachments:
1: Plan Approach and Methodology
2: Existing Town and Village Capabilities - Plans, Policies and Regulations
3. Coastal Flood Hazards Overview
4. Building Economic Risk
5. FEMA HAZUS-MH Scenario Results
6. Transportation Risk
7. Essential Services Risk
8. Lifeline Facilities Risk
9. Town Commercial Dock
10. Focus Area Risks
11. Town Workshops and Polls

GZA GeoEnvironmental, Inc.
with Dodson & Flinker and Coastal Ocean Analytics

CARP Executive Summary
Located on the eastern end of Long Island and including ocean, bay, and
estuary shorelines, the Town is vulnerable to coastal flooding and shoreline
erosion. The long-term effects of climate change (including sea level
rise) will increase these coastal risks. During the next 30 years, the chance of
experiencing a flood event with a magnitude similar to that of the Hurricane of
'38, at least once, is about 60%. Overtime, the currently projected range of sea
level rise will transform East Hampton into a series of islands with permanent
submergence of low-lying areas, as early as 2070.
The following presents the Town of East Hampton Coastal Assessment and
Resiliency Plan (CARP). The CARP is a key step toward implementing policies
and projects that reduce the Town's vulnerability and facilitate adaptation to
our changing environment.
The CARP identified the following key coastal risks, in order of priority:
Priority 1: Shoreline erosion. Shoreline erosion is currently affecting about
50% of the Town's shorelines including beaches, bluffs and dunes. It is
threatening natural resources, private property, economic activity including
commercial retail and resort structures, and loss of land.
Priority 2: Vulnerable transportation system. The Town's
transportation system is highly vulnerable to coastal flooding. Due to
climate change and sea level rise, the frequency and severity of storms will
increase the vulnerability of our transportation system. During an extreme
flood event (e.g., the current 100-year recurrence interval flood), about 35 to
45 miles of Town roads will be flooded and impassable. Transportation systems
are also vulnerable to flooding due to intense precipitation events.
Priority 3: The long-term sustainability of certain Town focus
areas due to very high coastal risk.
Certain Town focus areas are
particularly vulnerable to the combined effects of coastal flooding, sea
level rise and shoreline erosion. These conditions make these areas highly
susceptible to repetitive flooding and/or significant shoreline erosion and
loss of land area.
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Priority 4: Future residential and commercial property damage.
The financial risks associated with property damage due to coastal flooding
is represented by a predicted, current high Average Annualized Loss;
however, losses associated with property damage will increase significantly
in the future due to sea level rise and increased flood risks.

RECOMMENDATIONS
The CARP recommends a Coastal Resilience and Adaptation approach that
integrates the strategies of Accommodate, Managed Retreat and Protect. In
brief, the recommended approach principally focuses on:
1. Public outreach by the CARP Committee to communicate the coastal
flood risk, provide resilience information and coordination of projects;
2. Shoreline setback review and regulation, along with a program of
beach, dune and bluff restoration, maintenance and enhancement to
reduce the rate of shoreline erosion;
3. Building regulation review and revision to establish a Design Flood
Elevation (DFE) that incorporates sea level rise and Coastal AE zones;
4. Beach nourishment as an interim measure (approximately limited to
the next 15 years), while the other components of the CARP become
effective;
5. Relocation and property acquisition of select, very high-risk property,
with conversion to open space and conservation land;
6. Roadway elevation and other roadway flood protection measures;
7. Emergency response planning that considers coastal flooding; and
8. Over the long-term, select use of levees and flood protection features.
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TIMELINE
Figure E-1 provides an approximate implementation and response timeline
for the proposed recommendations and the strategies they support. The
purpose of this timeline is to outline feasible expectations for long-term
planning. The timeline for each strategy is subject to change and further
review based on the capabilities of the Town, goals of the community, grant
availabilities, the impact of storms, etc. that can shift priorities for
addressing coastal hazards.
•

Regulatory review and revision (buildings and setbacks) can be
implemented over the next 5 years but will take 10 to 30 years to see
significant benefits. In consideration of this time lag between
implementation and seeing significant results, building and setback
regulations should keep pace with sea level rise projections and
shoreline recession.

•

Beach nourishment is currently planned for certain locations
(Downtown Montauk, Ditch Plains and Soundview Drive) but should
be further evaluated to create a Townwide beach management plan.
Beach nourishment (as it is currently proposed) is considered an
interim measure (about 15 years) since the availability of sand will
diminish, cost will go up, associated environmental impacts will
increase, and coastal processes that cause erosion will continue to
impact the nourished beach. New beach nourishment technologies
that include local sand sourcing may become available.

•

Roadway vulnerability is a significant Town risk; however, the cost of
flood mitigation is very high and the process is complex - so a long
start and implementation time is expected for transportation
improvements.

•

Community outreach and funding for Managed Retreat (relocation
and/or property acquisition and conversion to conservation land)
should begin now but implementation would, for the most part, not
start for about 10 years due to the Town and property owner
challenges.
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•

One flood barrier is considered in the CARP: a flood levee located
between Fort Pond Bay and Fort Pond. This is a long-term measure.

•

Communications and Consensus Building is essential to the
advancement of all recommendations mentioned in this document.
Community engagement and public education should be a consistent
strategy, included in all other strategies, undertaken by the Coastal
Assessment and Resilience Planning Committee.

Figure E-1 also shows sea level rise and the predicted current and future
chance of experiencing the 100-year recurrence interval flood at least once
in any given year. Experience indicates that a major coastal flood, like the
100-year recurrence interval flood, will likely be a transformative, "turning
point" event relative to community interest in resilience and adaptation. The
likelihood of a major flood impacting the Town of East Hampton (such as a
current "Hurricane of 1938") during the resilience timeline is quite high. The
current annual chance is about 1% (that is, there is a 1/100 chance of
occurring or being exceeded at least once in any given year). However, over
time the probability increases. The effect of sea level rise also increases the
likelihood of the current 100-year recurrence interval flood. During the
resilience timeline (the next 30 years), the chance of experiencing a flood
event similar to the "Hurricane of 38", at least once, becomes about 60
percent.
Although the occurrence of a future flood event such as a major hurricane in
the Town will increase the awareness and urgency for coastal resilience
measures, there have been enough historical storms that clearly confirm the
Town's coastal hazard risk. We know enough to start working to avoid high
costs and losses associated with widespread damage from coastal flooding
and sea level rise.
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CARP Introduction

The following presents the Town of East Hampton Coastal Assessment and
Resiliency Plan (CARP). Located on the eastern end of Long Island and including
ocean, bay, and estuary shorelines, the Town is vulnerable to both coastal flooding
and shoreline erosion. Climate change, in particular the long-term effects of sea
level rise, will increase these risks. The CARP is a key step toward implementing policies and projects that reduce the Town's vulnerability and facilitate adaptation
to our changing environment. Specifically, the CARP is a planning tool to help the Town identify and implement strategies and measures that will proactively
guide decision makers with future resilience planning and actions. The CARP was prepared by the CARP consultant team: GZA GeoEnvironmental, Inc.; Dodson &
Flinker; and Coastal Ocean Analytics.
The Town includes different neighborhoods and commercial districts, each with unique coastal vulnerabilities, presenting near-term and long-term risks to
property, public safety, the Town Budget and the overall economy. The Town also has extensive natural resources and open space, including beaches, dunes,
ponds, wetlands and woodland. These natural features are also vulnerable to coastal flooding and shoreline change, impacting habitats and recreational value.
"Coastal Resilience" is defined as the ability to rebound quickly after a coastal storm and the ability to withstand shocks and stresses while maintaining essential
functions. It also includes preventing or minimizing storm-related damages, ensuring public safety, protecting natural and recreational resources and, overall,
maintaining a sustainable community. The CARP is focused on improving the Town's resilience to coastal hazards, in particular flooding, shoreline erosion,
storms, and the effects of sea level rise.
The CARP is intended to be used as a companion to, and in conjunction with, the Town of East Hampton Hamlet Reports. The Hamlet Reports, completed in
2018, present a vision and detailed planning strategies for the Town. All of the strategies presented in the Hamlet Reports are relevant to coastal resilience and
adaptation, and many of them directly address the current and future coastal risks of the Town. The CARP provides a more detailed look at the Town's coastal
risks and the Town's capabilities to implement resilience and adaptation measures.
The CARP is also a companion study to the updated Suffolk County Multi-Jurisdictional Multi-Hazard Mitigation Plan, which presents detailed actions to reduce
the Town's risk to flooding and hurricane hazards and improve preparedness.
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Coastal Assessment & Resilience Planning Team
TeamOverview
The following identifies the Coastal Assessment & Resiliency Planning Committee.

Members
•
•
•
•
•
•
•
•
•
•
•

Alison Branco, The Nature Conservancy
Rameshwar Das, Waterfront Advisory Committee
Norm Edwards, Resident
Laura Tooman, Concerned Citizens of Montauk
Courtney Garneau, Surfrider Foundation
Paul Monte, Montauk Chamber of Commerce
Kathleen Fallon, NY Sea Grant
Andrew Harris, Montauk Resident
Stephanie Wojtowicz, NYS DOS
Rachel Neville, NYS DOS
Bridget Fleming, Suffolk County
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Ex Officio
•
•
•
•
•
•
•
•

Mark Abramson, Principal Environmental Analyst
Francis Bock, Clerk East Hampton Town Trustee
Brian Frank, Chief Environmental Analyst
Samantha Klein, Environmental Analyst
Cate Rogers, East Hampton Town Board
Jeremy Samuelson, Planning Director
Kim Shaw, Environmental Protection Director
Scott Wilson, Director of Land Acquisition

Village of East Hampton
•
•
•

•

Billy Hajek
Marcos Baladron
Jerry Larson, Mayor
Board of Trustees: Christopher Minardi,
Rosemary Brown, Arthur Graham,
Sandra Melendez

Supervisor and Town Board

Peter Van Scoyoc, Town Supervisor
Town Board: David Lys, Jeffrey Bragman, Kathee
Burke-Gonzalez, Sylvia Overby, and Cate Rogers.
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RELATED COMMITTEES, BOARDS AND DEPARTMENTS
Committees
•
•
•
•
•
•
•
•
•
•
•

Citizen Advisory Committees
Community Preservation Fund Advisory Board
Emergency Preparedness Task Force
Energy and Sustainability Committee
Fisheries Advisory Committee
Harbor & Docks Slips Committee
Montauk Beach Preservation Committee
Montauk Wastewater Committee
Nature Preserve Committee
Property Management Committee
Waterfront Advisory Committee

Boards
•
•
•
•
•

Architectural Review Board
East Hampton Town Trustees
Licensing Review Board
Planning Board
Zoning Board of Appeals

Departments
•
•
•
•
•

Building Department
Assessor's Office
Attorney's Office
Division of Finance
Division of Public Safety

•
•
•
•
•
•
•
•

Emergency Preparedness
Engineering
Information Technology
Natural Resources
Ordinance Enforcement
Planning Department
Police
Recreation

COASTAL RESILIENCE MEASURES COMPLETED TO-DATE
Over the last several years, the Town and CARP Planning Committee have taken several steps toward achieving coastal resilience:
✓ 2015: The Town completed the Town of East Hampton Climate
Action Plan (CAP). This plan identifies the needs for Climate Change
Planning and Adaptation including vulnerability assessment and
adaptation and resilience strategies.
✓ 2017:
The Town formed the Coastal Assessment & Resiliency
Planning Committee (see members, above).
✓ 2017-2019:
The Town initiated two coastal resilience studies,
including: 1) the Town of East Hampton Coastal Assessment and
Resiliency Plan (CARP); and 2) a Shoreline Change evaluation study.
✓ 2016 -2021: New York State Climate Smart Community Certification
✓ 2018-ongoing: The Town is working with the US Army Corps of
Engineers (USACE) relative to federally funded beach nourishment
within Kirk Park and South Edison beaches in Downtown Montauk.
✓ 2018-ongoing: The Town is evaluating establishment of a Town
Erosion Control District to finance additional beach nourishment
along the shorelines of Downtown Montauk and Ditch Plains.
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✓ 2018-ongoing: The Town is working with the USACE on dredging of
the Lake Montauk channel entrance and use of dredge materials for
beach nourishment.
✓ 2018-2023: The Town is working with PSEG Long Island to
decommission the highly vulnerable electricity substation on
Industrial Road and construct a new, flood resilient substation on
Shore Road, including elevating portions of Shore Road.
✓ 2018: The Town completed and approved the Town of East Hampton
Hamlet Reports, which present a vision for the Hamlets that includes
and incorporates resilience and adaptation measures.
✓ Ongoing: The Town has considered coastal resources, values and
vulnerability in existing Town plans and regulations such as the
Comprehensive Management Plan, the Local Waterfront
Revitalization Plan, the Town’s zoning codes, the Multi-Hazard Natural
Hazard Mitigation Plan and the Town’s recently completed Hamlet
Plans
✓ Ongoing: Property Owners are currently permitting a Pressure
Equalizing Module (PEM) pilot study at Lazy Point to mitigate
GZA GeoEnvironmental, Inc.
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shoreline erosion.
✓ Ongoing: The Town completed a Townwide Comprehensive
Wastewater Management Plan (2014) and a Downtown
Montauk Wastewater Management Plan (2017). The Town
has retained consultants to formulate a Downtown Montauk
Wastewater District and Treatment facility.
✓ Ongoing: The Town is working with the Army Corps, DEC, NY
State Parks, and hired engineering consultants to increase
resiliency of the Montauk Point Lighthouse Revetment by
lengthening its current distance from the ocean.
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CARP Overview
The CARP includes:
✓ An analysis of the coastal hazards affecting East Hampton, including
wind, precipitation, tides, storm surge and waves.
✓ A comprehensive assessment of the Town's vulnerability to coastal
hazards;
✓ Stakeholder outreach, including three public workshops;
✓ A review of the existing plans, policies and regulations that form the
Town's current capabilities to create coastal resilience and adapt to
sea level rise; and

The CARP's coastal resilience strategies, measures and implementation
actions are focused on:
•

Planning and Regulations

•

Emergency Planning

•

Public Works

•

Physical Projects

•

Funding

•

Communication and Consensus-Building

✓ Recommendations for coastal resilience and adaptation strategies
and implementation actions that are consistent with the Town's
vision, vulnerabilities and capabilities.
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Plan Approach
The Plan approach included:
✓ A “risk-based” approach, defining coastal hazards in terms of
probability of occurrence consistent with methods currently being
used by state and federal agencies
✓ Current flood and wave data developed by FEMA and the US Army
Corps of Engineers (USACE)
✓ Sea Level Rise projections developed by NOAA 2017 and the State of
New York 2014
✓ ESRI ArcGIS geographic information system (GIS) analysis
✓ The results of a recent Town-wide shoreline change study by
Dewberry Consultants
✓ A programmatic approach to selecting appropriate coastal resilience
strategies and measures

adaptation strategies, key considerations and the results of
stakeholder workshops.
•

Section III. Resilience and Adaptation Actions. This
section presents and discusses specific implementation actions.

CARP Attachments
The details of the CARP approach, coastal hazards characterization and
vulnerability assessment are presented in the CARP attachments, which
include:
Attachment 1 - presents a detailed description of the CARP approach and the
methodologies used.
Attachment 2 - presents a summary of the existing Town Capabilities,
including relevant Plans, Policies and Regulations
Attachment 3 - presents an overview of the Town-wide coastal flood hazards.

The CARP evaluated relevant components of the Town, including: 1) Essential
Services and Lifeline Facilities risk; 2) flood-related losses due to property
damage; 3) Transportation risks; and 4) representative, high risk Town focus
areas including neighborhoods and commercial districts (see Figure 1).

Attachment 4 - presents the Building Economic Risk (property damage loss
due to flooding)

Plan Sections

Attachment 6 - presents an overview of Transportation risk.

The CARP includes the following sections:
•

•

Section I. Coastal Risks. This section provides an overview of
the coastal hazards, summarizes the Town's assets and features that
are relevant to coastal vulnerability and identifies Coastal Risks.
Section II. Resilience and Adaptation Goals and
Strategies. This section presents an overview of resilience and
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Attachment 5 - presents the FEMA HAZUS-Flood Scenario Results

Attachment 7 - presents an overview of Essential Services risk.
Attachment 8 - presents an overview of Lifeline Facilities risk.
Attachment 9 - presents an overview of the Town's Commercial Docks risk.
Attachment 10 - presents an overview of Town Focus Area risks.
Attachment 11 - presents the public workshop presentations and results.
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Key Resilience Reference Documents
Key CARP reference documents include:
• Hamlet Reports, 2018
•

NYSERDA-funded Dewberry study, "Coastal Resiliency Planning
Pilot: East Hampton", on shoreline inventory, shoreline change, and
sediment budget. Dated February 19, 2019.

•

East Hampton Town-wide Wastewater Management Plan, June
2015, by Lombardi Associates, Inc.

•

Local Waterfront Revitalizations Plans (LWRP); comprehensive land
and water use plan for the Town.

Beach Management:
•

USACE Dredging Report "Lake Montauk Harbor, East Hampton, NY
Shallow Draft Navigation Study", July 2019

•

Coastal Bluff Recession and Impacts on Littoral Transport: Special
Reference to Montauk, NY; Hunter College, 2005

•

USACE Downtown Montauk Stabilization Project & Hurricane Sandy
Limited Reevaluation report (HSLRR)

•

USACE Fire Island to Montauk Point (FIMP) Reformulation Study

•

"Lake Montauk Navigation Improvements Feasibility Study",
December 2020

Groundwater and Sea Level Rise:
•

East Hampton Town-wide Wastewater Management Plan, June
2015, by Lombardi Associates, Inc.

Resilience and Adaptation Planning Guidance:

Technical guidance documents for interpretation of the flood regulations:
•

ASCE SEI 24-14 Flood Resistant Design and Construction

•

FEMA Technical Bulletin 5 Free of Obstructions Requirements for
Building in Coastal High Hazard Areas in Accordance with the National
Flood Insurance Program, March 2020

•

FEMA P-55 Coastal Construction Manual, 2011

•

FEMA P-762 Local Officials Guide for Coastal Construction, 2009

Hamlet Reports, 2018
In 2018, Hamlet Reports were prepared and approved to help the town
understand how the Town's commercial districts look and function today,
and to explore ways that they could be improved to better serve the
community in the future. The reports were prepared for the Town Hamlets
of Montauk, Amagansett, Springs and Wainscott. The reports incorporate
climate change and coastal resilience into the alternatives and
recommendations presented. These reports are intended to be used as
companion documents to the CARP.

Shoreline Change Study, 2019
The 2019 Dewberry shoreline change study "Coastal Resiliency Planning
Pilot: East Hampton" provides the basis for evaluating past and future
shoreline change in East Hampton in the CARP. The observed shoreline
recession rates presented in this report provide insight into the forthcoming
revised New York State recession rates used for Coastal Erosion
Management.

•

Model Laws to Increase Resilience, by Department of State, State of
New York, part of Community Risk and Resilience Act (CRRA)

Town-wide Wastewater Management Report, 2015

•

Georgetown Climate Center "Zoning for Sea Level Rise", 2012

•

Georgetown Climate Center "Managed Retreat Toolkit"

•

"New York State Flood Risk Management for Implementation of the
Community Risk and Resiliency Act (CRRA)", August 2020

The East Hampton Town-wide Wastewater Management Plan, June 2015, by
Lombardi Associates, Inc. provides projections of groundwater elevation
increase and coastal hazards and their effects on current and future waste
management throughout the Town. The report presents recommendations
for wastewater management throughout the Town.
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Figure 1cont.: The Town of East Hampton with Building Footprints and Hamlet Focus Areas (west)
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Section 1: Town Coastal Flood Vulnerability
Assessment
The 1938 and 1954 hurricanes resulted in flooding of Napeague, temporarily
The Town of East Hampton is located in Suffolk County on the South
Fork, a peninsula at the southeastern end of Long Island. It is
bordered to the south by the Atlantic Ocean, to the east by Block
Island Sound and to the north by Gardiners Bay, Napeague
Bay and Fort Pond Bay. The Town encompasses 70 square miles and
extends nearly 25 miles, from Wainscott in the west to Montauk
Point in the east. It is about six miles wide at its widest point and
less than a mile at its narrowest point. The Town includes the Village
of East Hampton, the Village of Sag Harbor and the
Hamlets of Montauk, Amagansett, Wainscott and Springs. The Town
also has jurisdiction over Gardiners Island.
The Town has about 70 miles of ocean and bayside shoreline and is
highly vulnerable to coastal flooding and shoreline erosion. East
Hampton is regularly impacted by hurricanes and Nor'easters, and
has experienced three major natural disasters in the last 90 years
including the Hurricane of 1938 and the 1954 Hurricane Carol. More
recently, the Town was impacted by Hurricane Sandy.
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resulting in hydraulic connection of the Atlantic Ocean and the bays. These
storms also resulted in extensive beach erosion, damage to property and loss
of life. The Hamlet of Montauk was moved by the Navy at the end of World
War II, from the original location at the train station to its current location
south of Fort Pond, due to constant flooding of the Fort Pond area during
coastal storms. The Montauk Lighthouse, which used to be almost 300 feet
from the cliffs is now 56 feet from the cliffs and an extensive coastal
revetment has been constructed to prevent future erosion.
Climate change is having, and will continue to have, a profound effect on the
Town's vulnerability to coastal hazards. Sea levels have risen about 1 foot
over the last 100 years and the future rates of sea level rise are projected to
be much greater.

GZA GeoEnvironmental, Inc.
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Coastal Hazards

Coastal Flooding
East Hampton's coastal hazards include: extreme tide events, high wind, intense
precipitation; storm surge and waves. Coastal hazards also include episodic (stormrelated) and chronic (long-term) shoreline erosion. Sea level rise is increasing tides,
storm flood levels, and nearshore wave heights and causing increased recession of
sandy beaches and other natural barriers to flooding and erosion. Climate change
is increasing the frequency and intensity of the rain events which occur during
coastal storms. Climate change is affecting ocean and bay characteristics including
acidity and sea temperature. Precipitation is increasing in frequency and intensity.
In nearshore areas, sea level rise also increases groundwater elevations and salinity.
East Hampton images after the Hurricane of 1938. Reference National
Weather Service. This storm is an analog to the current 100-year
recurrence interval flood. Sea levels have increased about a foot since
1938.
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Attachment 3 presents a detailed overview of these coastal hazards.
Attachments 6 through 10 detail the coastal hazards at Town focus areas. The
following provides an overview of the key coastal hazards: 1) coastal flooding; and
2) shoreline change. Related hazards include inland flooding due to intense
precipitation events.
GZA GeoEnvironmental, Inc.
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Understanding Coastal Flooding at East Hampton
Coastal flooding includes the inundation of floodwaters overland and wave
action along shorelines during coastal storms and astronomical high tides. An
understanding of the coastal hazards that exist today in East Hampton starts
with Long Island’s geologic history - specifically the last glacial event and how
the land has changed since then. Over the last 2.6 million years, there has been
a series of glacial and interglacial periods. The most recent glacial period
extended from about 100,000 years ago to about 12,000 years ago. Melting of
the glacial ice started about 20,000 years ago and we are currently in an
interglacial period with the only remaining glacial ice is at the Antarctic and
Greenland.
Long Island is the location of the terminal moraine of the most recent
glacier. Glacial moraine is material left behind by a moving glacier and is usually
poorly sorted sediment and rock – also known as glacial till. Figure 2 shows
the limits of the moraine deposits on Long Island. These deposits extend into
Block Island Sound and Rhode Island Sound, Buzzards Bay, Nantucket and
Martha's Vineyard and The Cape. As sea levels rose, portions of the moraine
deposits became submerged. Figure 3 shows the distribution of these
deposits within East Hampton. Figure 4 shows the topographic footprint
associated with these geologic deposits in East Hampton.
In addition to glacial till deposits, melt waters from the glacier deposited well
sorted sand and gravel deposits – called glacial outwash. Within the Town of
East Hampton, the surficial geology consists of both glacial till (glacial moraine
deposits) and glacial outwash. These materials have different consistencies and
result in different ground elevations and shoreline morphologies. After the
glaciers receded from Long Island, post-glacial deposits including beach
deposits, barrier beaches and marsh deposits. These represent deposits that
have occurred over the last 10,000 years or so and which continue to
dynamically change and evolve.
Sea Level Rise
One of the key effects of the melting of the last glacial ice was drastic change in
sea level. This has implications even today. At the time that the glaciers were
receding from Long Island, sea levels were around 400 feet lower than today.
Also at that time, Long Island Sound was an enclosed glacial lake. That means
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sea levels were about at the location of the top of the continental shelf and
there was about 70 miles of land between the current southern coast of Long
Island and the then-present ocean. This land consisted mostly of boreal forest.
Over the last 20,000 years, sea levels rose at rates ranging from 1 millimeter
per year (mm) to greater than 40 mm per year. Although sea levels have been
rising since the last Ice Age, due to anthropogenic influences sea level has
accelerated beyond a normal rate since the Industrial Revolution.
The rate over the last 100 years at Long Island has been about 0.3 mm/yr.
However, these rates are projected to increase rapidly over the coming years,
depending on the accelerated rate of climate change and its effect on sea level
rise.
The rise of sea level that affects coastal flooding is the sea level relative to the
land elevation (Relative Sea Level Rise). Most of the relative sea level rise now
occurring is due: 1) increased increase in water volumes due to melting ice; 2)
sea temperature rise and expansion; and 3) the effects on global current
systems, in particular the Gulf Stream and the Labrador Current.

The image above
shows a glacial
terminal moraine
typical of what was
present along Long
Island about 10,000 to
15,000 years ago. The
image to the right
shows the deposition of
glacial outwash
deposits due to glacial
meltwaters.
Ref. United States
Geological Survey
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East Hampton

Post-glacial beach deposits

Glacial moraine deposits
Glacial outwash deposits

Post-glacial barrier beaches

This is an image of the current Long Island ground elevation based on recent LiDAR data and stripped of surface vegetation and features. The glacial moraine deposits are clearly
indicated. The lower elevation glacial outwash and drainage features, including ponds, streams and drainage areas, are also clearly indicated. Many of the existing drainage features
likely originated during the period of ice melting and deposition of the glacial outwash deposits. These natural land features resulted in existing surface features, ground surface
elevations and geologic materials that affect current flood levels and locations, shoreline types and shoreline change.

Figure 2: Orthotogography of Long Island showing location of Glacial Moraines
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Post-glacial beach deposits

Post-glacial beach deposits

Post-glacial beach deposits

Post-glacial marsh deposits

Glacial Outwash Deposits

Terminal
Moraine
Deposits

The geology determines the shoreline morphology and type. Areas
of glacial till/moraine create bluffs and cobble beaches. Areas of
re-worked glacial outwash generally create sandy beaches and under the
right conditions, dunes. East Hampton does not have barrier
beaches such as exist in areas west of East Hampton. It does have
both bluff and beach and dune shorelines as well as submerged
nearshore and offshore sand bars.

Figure 3: Surficial Geology of East Hampton

(above)Typical glacial till bluff, which is highly
erodible, creates cobble beaches and typically
results in a "straightening" shoreline. Visible at
Shadmoor State Park, west of Ditch Plains beach.
(side) Typical beach and dune system. These
systems "migrate" inland with erosion and sea level
rise.
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Montauk
Hamlet

Springs
Hamlet

Amagansett
Hamlet

Wainscott
Hamlet

Napeague

East
Hampton
Village

Figure 4: Orthotopography of East Hampton (hamlets and main roads shown (tan and light green shows topographically low areas;
light purple shows topographically high areas). Low areas are at elevations typically less than 10 feet NAVD88 and often less than 5
feet NAVD88.
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Causes of Coastal Flooding - Tides and Coastal Storms

Name

Date

Category

Landfall (relative
to East Hampton)

Unnamed 1869

9/7 to 9/9/1869

H3 (Category 3)

Montauk Point

Hurricane of 1938

9/9 to 9/23/1938

H3 (Category 3)

West

Carol 1954

8/25 to 9/1/1954

H3 (Category 3)

West

Unnamed 1944

9/9 to 9/16/1944

H2 (Category 2)

Amagansett

Nor’easters are synoptic-scale extratropical cyclones in the western North
Atlantic Ocean. Basically, Nor’easters occur where cold air, often originating
in Canada, blows over the warm Atlantic Ocean off the coast of the eastern
United States. The name derives from the direction of the winds that blow
predominantly from the northeast.

Donna

8/29 to 9/14/1960

H2 (Category 2)

West

Bob 1991

8/16 to 8/29/1991

H2 (Category 2)

East

Unnamed 1858

9/14 to 9/17/1858

H1 (Category 1)

Village of East
Hampton

Unnamed 1879

8/13 to 8/29/1879

H1 (Category 1)

East

Tropical cyclones include tropical depressions, tropical storms and, when
sustained winds exceed 74 mph, hurricanes. A tropical cyclone is a rapidly
rotating storm system characterized by a low-pressure center, a closed lowlevel atmospheric circulation, strong winds, and a spiral arrangement of
thunderstorms that produce heavy rain and/or squalls. They typically
originate as a disturbance off Africa and move toward the west to the
Caribbean and the southeast coast of the U.S. Storms that reach the
southern and mid-Atlantic U.S. coasts frequently turn northward along the
Gulf Stream and make landfall along Long Island.

Unnamed 1894

10/1 to 10/12/1894

H1 (Category 1)

West

Unnamed 1916

7/10 to 7/22/1916

H1 (Category 1)

East

Unnamed 1934

9/5 to 9/19/1934

H1 (Category 1)

West

Certain very low areas may flood during high astronomical tides – often
referred to as “nuisance flooding”. However most coastal flooding in East
Hampton is due to meteorological events that cause storm surge and high
waves. In the northeast U.S., including Long Island, these meteorological
events include Nor’easters and Tropical Cyclones.

Hurricanes making landfall near Montauk since the mid-1800s

While Nor'easters occur more frequently and can last multiple tide cycles, the
most extreme coastal flooding at East Hampton is the result of hurricanes. As
shown in the table above, Long Island is highly vulnerable to hurricane strikes.
Recorded hurricanes since the mid-1800s have included several Category 3
hurricanes. Category 3 hurricanes are defined as tropical cyclones with wind
intensity between 111 and 129 miles per hour (96 to 112 knots). The current
FEMA 100-year recurrence interval flood is the result of coastal storms
approximately analogous to a Category 3 hurricane.
The image to the left shows the hurricane tracks that have passed within 50
miles of Montauk over the recorded period (since mid-1800s). The recurrence
interval of hurricane strikes in the vicinity of East Hampton is about 17 years.
The recurrence interval of major hurricane strikes (Category 3 and above) is
about 52 years. Between 1900 and 2010, there have been 5 major hurricane
strikes within Suffolk County (reference National Weather Service Hurricane
Center). Global warming is likely to increase the frequency and intensity of
hurricanes.

Hurricanes making landfall near Montauk since the mid-1800s
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Montauk Hamlet

Springs Hamlet

Amagansett
Hamlet

Napeague

Wainscott
Hamlet
Village of East
Hampton

Figure 5: Maximum limits and depth of flooding due to a Category 3 Hurricane. The Hurricane of 1938 was a Category 3 hurricane at
landfall on Long Island. Between 1900 and 2010, there have been 5 major hurricane strikes within Suffolk County. Consistent with the
geology and topography of East Hampton, extreme flooding occurs within low-lying areas, primarily of geologic beach deposits.
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Figure 6: Past, Recent and Future Sea Levels

Over the last 20,000 years, sea levels rose at rates ranging from 1
millimeter per year (mm) to greater than 40 mm per year. Due to
anthropogenic causes, sea levels are rising at an accelerated rate.
Since the early 1900s, the relative sea levels observed at Montauk have
risen at a rate of about 3.32 mm per year (0.01 foot per year or +/- 1 foot
per 100 years). This includes a vertical land movement (settlement) rate
of 0.00459 ft/yr) at Montauk.

The rate of sea level rise is predicted to increase significantly in the future.
Recent reports indicate sea level rise may be greater and occur more
rapidly than the NYS estimates above. The rate that occurs will be a
function of different factors including greenhouse gas emissions, sea and
air temperature, glacial ice melt and oceanographic effects. Based on
global models of different scenarios (i.e., Representative Concentration
Pathways), several sea level rise projections have been made (e.g., NOAA
2017), each associated with different probabilities of occurrence. For State
and municipal planning purposes, New York State has published different
sea level rise projections (above). The Low estimate is currently predicted
to have a 90% exceedance probability (90% projected chance that sea
level rise will meet or exceed this amount). The Medium estimate has a
25% to 75% exceedance probability (25% to 75% projected chance that
sea level rise will exceed this amount). The High estimate has a 10%
exceedance probability (10% projected chance that sea level rise will
exceed this amount. These estimates reference a 2000 to 2004
benchmark. For comparison, the NYS High sea level rise rate, between
2020s and 2100, is predicted to be about 0.07 foot per year - 7 times
greater than observed rates over the last 100 years.

NOAA observed sea levels at Montauk NOAA tide station
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Coastal Flood Risk Planning
The FEMA Base Flood is used for both planning and regulation. The Base Flood is the flood that is associated with the current 100-year recurrence interval flood.
This means that, in any given year it has a 1/100 chance of occurring or being exceeded under current conditions. The FEMA Base Flood Elevation (BFE) is the
flood water elevation that occurs during the Base Flood. Figure 7 presents the limits of the current FEMA Base Flood within East Hampton.
The FEMA BFE includes several components of coastal flooding. As shown
on this image, the Base Flood includes the "stillwater elevation" which is the
flood water level in the absence of wave effects. The stillwater level
includes storm surge and tide. The BFE also includes wave effects,
including the wave crest elevation, wave set-up and wave run-up. FEMA
categorizes different flood zones based on wave height, since waves are the
major cause of structural damage. VE zone are Coastal High Hazard Zones
where waves are equal to or greater than 3 feet in height and can result in
significant erosion and structural damage. Zones where waves are between
1.5 and 3 feet in height are Coastal AE zones. Coastal AE zones have waves
large enough to cause significant damage to timber-framed structures. The
limit between areas with waves greater than and smaller than 1.5 feet is
the Limit of Moderate Wave Action (LiMWA).
Sea level rise projections and effect on tide and flood
elevations
FEMA BFE: Stillwater Elevation (feet,
NAVD88)
Low Sea Rise

Effect of Sea Level Rise on Flooding
Medium Sea Rise

High Sea Rise

Bayside

Oceanside

Bayside

Oceanside

Bayside

Oceanside

2000

5.3

9.5

5.3

9.5

5.3

9.5

2020s

5.5

9.7

5.8

10.0

6.1

10.3

2050s

6.0

10.2

6.6

10.8

7.8

12.0

2080s

6.4

10.6

7.7

11.9

10.1

14.3

2100

6.6

10.8

8.1

12.3

11.3

15.5

Mean Higher High Water (MHHW)
(feet, NAVD88)
2000

1.0

1.0

1.0

2020s

1.1

1.5

1.8

2050s

1.6

2.3

3.5

2080s

2.0

3.4

5.8

2100

2.2

3.8

7.0
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FEMA flood hazard delineation only reflects the
current flood hazard. Sea level rise will increase the
elevation of tides and flooding. This means that floods
like the current FEMA Base Flood will occur with a
greater frequency in the future. The future FEMA Base
Flood will have a higher BFE. Since floodwaters will be
deeper, wave heights at the shoreline and overland
will be greater. This table shows the current FEMA
Base Flood (stillwater elevation component) and Mean
Higher High water (MHHW) tidal datum. The effect of
different New York State sea level rise projections on
each of these water levels over time is also shown.
The effect of sea level rise on flood elevation is
significant. These projections also indicate that tidal
flooding of low-lying areas within East Hampton may
occur starting between the 2050s and 2100.
GZA GeoEnvironmental, Inc.
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The Docks
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Atlantic Ocean
Napeague
Harbor

Atlantic Ocean
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Figure 7: FEMA Flood Hazard Zones (east) and (west - following
figure)
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Shoreline Erosion
Excluding Gardiner's Island, there are about 60 miles of Town bay and ocean shoreline.
Dewberry Engineers Inc. were engaged by the New York State Energy Research and
Development Authority (NYSERDA) to establish shoreline change trends along the Town's
coastline. Consistent with the NY Department of Environmental Conservation (NYSDEC)
Coastal Erosion Hazard Area (CEHA) map update, the study encompassed a historical
baseline (1983) and two modern (2010, 2013) shorelines. In addition, Dewberry included
five additional shorelines (1933, 1954, 1965, 2004 and 2016).

Factors Affecting Shorelines
There are several factors that cause shoreline change, with erosion, flooding, and sea level
rise having compounding affects .
Shoreline Type
The first factor is the shoreline type. Areas of glacial till/moraine create bluffs and cobble
beaches. Areas of re-worked glacial outwash generally create sandy beaches and under the
right conditions, dunes. East Hampton does not have barrier beaches such as exist in areas
west of East Hampton but does have both bluff and beach and dune shorelines as well as
submerged nearshore and offshore sand bars.
Waves
The second factor is the effect of waves on beach morphology and shoreline change.
Basically, typical beach landforms include, from seaward to landward: nearshore sand bars;
a foreshore located within the intertidal zone which is crested by a berm; a flatter
backshore area; and dunes or bluffs. The shape of these landforms dynamically changes in
response to tide, storm surge and waves. These changes can occur as the result of a single
storm event as well as seasonally - winter is generally a more energetic wave environment
resulting in more beach erosion and summer is more passive resulting in build-up of the
beach. The images to the right show the changes in beach landform due to storm surge
and waves, followed by a period of low wave energy. These processes move sand inland
and seaward in a cross-sectional direction.
Water Level
The third factor is water level. Elevated water levels (e.g., due to sea level rise and/or storm surge)
increase shoreline erosion due to moving waves inland and upward relative to beach features such
as dunes.

Beach and Dune Erosion - change due to storms and
seasons due to cross-shore erosion and deposition
Ref. Long Island’s Dynamic South Shore; by Jay Tanski; Sea Grant
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Availability of Sand
The fourth factor is the availability of sand in the nearshore. Sand is also transported in an alongshore direction. This is called longshore transport and the
transported sand is called longshore drift. Longshore transport is caused by currents created by waves that are directed at an oblique angle to the shoreline.
Larger waves create greater amounts of transport and coastal storms are responsible for most longshore transport. The source of sand can naturally be from
land erosion, nearshore sand bars and deltas, and from river sediment discharge. Although costly and temporary, beach nourishment projects are also a source
of sand.
Along East Hampton's ocean shoreline, the predominant direction of longshore transport is east to west. The approximate volume of longshore drift along East
Hampton is about 150,000 cubic yards per year. Longshore drift is a source of beach sand, so the areas where volumes are increasing generally indicate that
beaches will accrete over the long term. Conversely, inadequate sources of sand can result in long term beach erosion. Coastal structures, such as bulkheads,
revetments and groins, can locally disrupt longshore transport, trapping sand but also depriving downdrift locations of sand. The perpendicular extent of
longshore transport is about 1,000 to 1,500 feet offshore. Sand that is transported outside this zone from cross-shore erosion is lost to the beach system.

Observed East Hampton Shoreline Change Trends (1983 to 2016)
Figure 8 presents the observed, net historical shoreline trends for the period of 1983 to 2016. Of the approximately 60 miles of bay and ocean shoreline, about
22% of the Town's shorelines are advancing; about 32% are stable; and about 45% are retreating.
For this study, "advancing" shorelines are gaining sediment and advancing at rates equal to or greater than 0.5 foot per year. "Stable" shorelines have low or no
amount of change. "Retreating" shorelines are losing sediment and receding at erosion rates equal to or greater than 0.5 foot per year.
Shoreline recession rates for the modern epoch (1983-2016) at each transect were classified into five categories of relative erosion hazard. The categories were
defined based on a review of the statistical distribution of recession rates, as well as potential error in the calculated rate values. Definitions of the categories
are provided below:
•

Negligible: long term rate indicates a stable shoreline with minimal recession trend, when considering error (>0.5 ft/yr)

•

Low: relatively low trend of shoreline recession (erosion of 0.5 to -1 ft/yr)

•

Moderate: distinct trend of shoreline recession (erosion of 1 to 3 ft/yr)

•

High: strong trend of shoreline recession (erosion of 3 to 5 ft/yr)

•

Severe: pronounced trend of shoreline (erosion > 5 ft/yr)

Within the Town limits, about 53% of the shoreline is Negligible; about 13 % is Low; about 26% is Moderate; about 6% is High and about 3% is Severe.
This information was used by the CARP to identify specific areas where shoreline change is impacted the natural or built environment. Figure 8 highlights areas
identified by Dewberry as High or Severe erosion. However, even Moderate erosion can significantly impact developed areas.
Projections for future shoreline changes were also developed, assuming a range of sea level rise rates (NYS guidance) and a year 2050-time horizon. This
information was utilized in the CARP to evaluate future impacts to the natural and built environment. Figure 9 presents 2050s predicted shoreline change.
Attachment 10 presents detailed shoreline change risk at each of the CARP Hamlet focus areas. Although certain CARP Hamlet focus area may only be
categorized as Moderate, the local impacts of the current or future shoreline erosion may be quite significant, warranting shoreline management and mitigation
measures.
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Figure 8: Observed Shoreline Change Trends (1983 to
2016) (east) and (west - following figure)
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Severe or High Erosion Zones:

Maidstone Park and Flaggy Hole Beaches
Sammys Beach

1.

Fronting and to the west of
Wainscott Pond

2.

Approximately 800 to 1,200 ft
east of Hook Pond groin

3.

West of Downtown Montauk,
approximately 600 to 1,000 ft
east of Washington Drive

4.

Immediately west of the groin
at Ditch Plans

5.

Approximately 1,300 to 4,400 ft
northwest of Montauk Point
(north side of point)

6.

3,500 ft reach southeast of
Shagwong Point

7.

West of Montauk Harbor
entrance, reach between Gulf
Road and the eastern end of
Captain Kidds Path(un-armored
section of Soundview)

8.

Culloden Point, 400 ft reach
immediately west of end of
stabilized shoreline fronting
Captain Kidds Path

9.

Gardiners Bay
Gerard
Drive

Northwest
Harbor

Gerard Park
Beach
Louse Point Town Beach

Three Mile
Harbor

Louse
Point

Sag Harbor
Bay

Alberts Landing
Beach

Cranberry
Hole Road

Napeague
Ocean Beach
Amagansett
Beach

Amagansett
Beach
Atlantic Avenue
Beach
Two Mile
Hollow Beach

East and West sides of Goff
Point (Napeague Harbor
entrance), but limited in extent

2

10. East of Cherry Point,
approximate 200 to 1800 ft
fronting Mulford Lane and Bay

Egypt Beach

Village of East
Hampton

View Avenue
Wainscott

1

Georgica Beach

Wainscott Beach
Town Line Beach

25 | P a g e

Barnes Hole
Beach

Wiborg Beach

Atlantic Ocean

East Hampton
Main Beach

GZA GeoEnvironmental, Inc.
with Dodson & Flinker and Coastal Ocean Analytics

6
7, 8

5

Soundview Drive
Culloden Point

The Docks

Lake Montauk
Fort Pond Bay
Fort Pond

Fort Pond

4
Napeague
Bay

Downtown
Montauk

9

Ditch Plains
Ditch Plains Beach

3
Kirk Park Beach

Napeague/Lazy
Point

10

Lazy Point
Beach
Napeague
Harbor

Atlantic Ocean

Figure 9: Predicted Shoreline Change Trends (2050s)
(east) and (west - following figure)
Note: See Attachment 10 for detailed shoreline change images
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The Future: No-Action Outcome
The image above presents the Town of East Hampton in as early as 2070, if no action is taken. This no-action outcome is the natural geologic effect of sea level rise
that will lead to permanent submergence of the low-lying areas (geologic beach deposits) and drainage basins - shown in light blue, eventually transforming East
Hampton into a series of islands - shown as elliptical shaded areas). Sea levels have been rising for about the last 100 years. The rate of sea level rise is increasing
and water temperatures are rising, along with the effects of increasing flood frequency and intensity, and increasing shoreline erosion. In the long term, the effects
will include chronic shoreline erosion and tidal flood inundation and the permanent submergence of low-lying land.
The rate of sea level rise will determine the time frame for this outcome. Assuming the currently projected range of the rates of sea level rise, the condition
shown above would likely occur by 2100 and possibly as early as 2070. Before that time, incremental effects will be experienced. The chance of experiencing a
100-year coastal flood similar to the Hurricane of '38 is about 60% over the next 30 years. During this time sea levels are predicted to rise between about 8 and 30
inches.
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Coastal Risks

The CARP included a detailed assessment of coastal vulnerability and risk. "Risk" includes the probability that the coastal hazards will occur and the effects of
these coastal hazards. The effects include: 1) flooding of road, rail and other transportation assets; 2) financial and economic loss due to flood-related property
damage and loss of businesses; 3) disruption of the Town's Essential Services (police, fire, emergency response); 4) disruption of Lifeline services (power,
communications, water and wastewater); 5) adverse impacts to natural and recreational resources, in particular beaches and dunes; and 6) the overall, combined
effect of these risks on the future sustainability, including economic viability, of the Town.
The Town's current Coastal Risk Level is High. The current Coastal Risk will increase acutely in the near-term and profoundly over the long-term due to the
effects of climate change. Based on the state of practice of sea level rise projection, it is most likely that: 1) sea levels will rise at an increasing rate; 2) air and
water temperatures will increase; 3) sea water will become more acidic; and 4) precipitation intensity and frequency will increase. Although not clear under the
current state of the science, hurricane intensity may also increase. While these trends have been emerging over the last 100 years, their effects will become more
acute in the near future (possibly within the next decade). These effects include increased frequency of flooding (including extreme coastal flood events),
increased shoreline erosion, rising groundwater and saltwater intrusion of shallow aquifers.

The following details specific Town Coastal Risk, categorized as:

•

Shoreline Erosion

•

Essential Services (Police, Fire, Emergency Services)

•

Transportation (Roadways and Rail)

•

Lifeline Facilities (Power, Water and Wastewater, Communications)

•

Hamlet Focus Areas

•

Economic - Property Damage Losses
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Risk 1:

Shoreline Erosion: Risk Level High

Shoreline erosion is a very significant Town coastal risk, since it affects:
✓ Beach erosion which results in loss of recreational beach use and loss of habitat
✓ Increased flood risk, since wide beaches and primary and secondary dunes provide natural flood barriers
✓ Direct damage to oceanfront structures that are founded on beaches, dunes and bluffs and the associated costs to property owners and loss of tax
revenue
✓ Loss of private and public land
✓ Potential breach of barrier spits, hydraulically connecting ocean and bay waters with freshwater wetlands.
The risks associated with shoreline erosion encompass many types of Town assets including beaches, natural resources, neighborhoods and private property.
Shoreline erosion is a natural process, however due to development on the coast, natural migration of natural resources is not possible, thus posing risks to
property, land, and habitat. The risks associated with each of the affects identified above are further characterized in the Attachments (in particular
Attachment 10) and summarized below.
Focus Area Shoreline Erosion
Table 1 summarizes shoreline erosion risk at each of the CARP Hamlet focus areas. The risk is categorized as High, Moderate or Low based on: 1) the observed
and predicted amount of shoreline erosion (Dewberry categories Severe, High, Moderate, Low and Negligible); and 2) the effects of the shoreline erosion, including
the potential for physical damage to structures. Of the 11 focus areas analyzed, the risk is considered to be Low at only two areas: Fort Pond (bayside and
harborside) and The Docks (which has a shoreline that is highly developed with bulkheads and piers). The northwest shoreline of Culloden Point is experiencing
erosion and the western portion (facing Fort Pond Bay) is stable. Erosion of the bluffs is resulting in a loss of land area and habitat and is predicted to accelerate
with sea level rise. Due to the lack of impacted structures, the shoreline erosion risk of Culloden Point is considered Moderate, but still threatening natural
resources and spurring demand for bluff restoration. The remaining focus areas all have a High risk due to the current and potential, future impact to structures
and roads. Considering shoreline erosion impacts within developed areas, the focus areas with the most immediate risk are: 1) Downtown Montauk; 2)
Soundview Drive; 3) Ditch Plains; and 4) along Acc abonac Cliffs. Attachment 10 provides detailed descriptions of each of the CARP focus areas. Note that some
shorelines appear stable due to the presence of parallel and perpendicular coastal structures (e.g., groins); however, these structures can adversely impact
downdrift areas, increasing the degree and rate of erosion of these downdrift areas.
Beaches
Table 2 summarizes shoreline erosion at 32 Town and Village beaches. Fifteen (about 50%) of the Town and Village beaches are currently retreating. All Town
and Village beaches are predicted to retreat in the future due to sea level rise. The effects of current and future beach erosion will be narrowing beaches,
impacts to recreational use, increased risk of dune and bluff erosion and loss of beach habitat. Narrowing of beaches is exacerbated where development prevents
natural inland beach migration.
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Natural Resource Areas
In addition to Beaches, Table 3 summarizes shoreline erosion risks at dedicated Community Preservation Fund (CPF) and Nature Preserve properties. CPF and
Nature Preserve properties which include and/or are located adjacent to sensitive or eroding habitat provide specific opportunities for the Town to sustain vital
coastal ecosystems. Table 3 summarizes the conditions at harbor, bay and ocean shoreline sites. Similar to Beaches, all of these resource areas (in particular,
bay and ocean) are expected to experience significant shoreline erosion, including beach and dune erosion and loss of habitat and land area.
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Description

CARP Focus Areas
and Risk
Downtown
Montauk

High

Ditch Plains

High

Fort Pond

Low

The Docks
Culloden
Point

Low
Moderate

Soundview
Drive

High

Lazy Point

High

Cranberry
Hole Road

High

Louse Point

High

Gerard
Drive

High

Wainscott

Moderate

The Downtown Montauk beaches are experiencing significant long-term erosion, indicating a High to Severe erosion hazard. The beaches and dunes also experience
storm and seasonal erosion, resulting in increased vulnerability building structures and roadways. Storm-related erosion has been somewhat mitigated along
approximately 3,200 lf of shoreline using a geobag-reinforced dune. However, the service life of this shore protection is less than 15 years. On-going maintenance
due to storm damage is required to maintain the shore protection. Portions of the natural dune are starting to experience dune erosion and recession. The impacts
to beaches, including erosion rates and sand volumes, will increase with sea level rise.
The Ditch Plains shoreline, including beaches and bluffs, is experiencing significant long-term erosion, indicating a High to Severe erosion hazard. The beaches and
dune also experience storm and seasonal erosion, resulting in loss of land and increased vulnerability building structures and roadways. The presence of a coastal
revetment at Montauk Shores Condominiums is likely worsening shoreline erosion along adjacent shorelines. Also, damage to and/or overtopping this revetment
could impact the existing structures.
Although this area isn't expected to have significant shoreline erosion, flooding is still a high risk in this area.
The northwest shoreline of Culloden Point is experiencing erosion and the western portion (facing Fort Pond Bay) is stable. This shoreline consists of a narrow
beach and glacial outwash bluff and is generally undeveloped. Between 1983 and 2016, shoreline erosion rates have been on the order of 1 to 2.5 ft/yr and would
be categorized as Moderate. Bluff erosion will result in conservation land, natural resource and habitat loss.
The observed shoreline erosion rates along Soundview Drive range from about 1 to 5 ft/yr between 1983 and 2016 and would be categorized as Moderate to
Severe. Predicted shoreline change indicates that with just 1 foot of sea level rise, shoreline erosion without intervention could directly encroach on 32 structures.
Future shore erosion and sea level rise may result in increased bluff erosion, threatening all waterfront the houses along Soundview Drive.
The Lazy Point bayside shoreline observed rate of erosion is classified (per Dewberry classification system) as Moderate. Sea level rise is expected to increase rate of
shoreline change. Based on Dewberry's study, sea level rise on the order of 0.5 to 1.0 feet will potentially result in shoreline erosion that could directly impact about
8 structures. Based on Dewberry's study, sea level rise on the order of 2.5 feet will potentially result in shoreline erosion that could directly impact about 26 structures.
The western shoreline (adjacent to the focus area) is experiencing Severe erosion.
The Cranberry Hole Road shoreline observed rate of erosion is classified (per Dewberry classification system) as Moderate. Sea level rise is expected to increase rate
of shoreline change. Based on Dewberry's study, sea level rise on the order of 2.5 feet will potentially result in shoreline erosion that could directly impact about 15
structures.
Predicted shoreline change indicates that with just 1 foot of sea level rise, shoreline erosion without intervention could directly encroach on 3 houses and sea level
rise of 1.5 feet (reasonably expected by 2050) could affect 7 houses. Future shore erosion and sea level rise may result in increased bluff erosion, threatening all
the houses along Accabonac Cliffs, on the bay side. Shoreline erosion will also impact portions of Louse Point Road.
The Gerard Drive east shoreline observed rate of erosion is classified (per Dewberry classification system) as Moderate to Negligible. Two relatively large areas of
retreat are apparent to the north of the Accabonac Harbor entrance located adjacent to the three groins at the narrowest part of the barrier island. Predicted
shoreline change indicates that with just 1 foot of sea level rise, shoreline erosion without intervention could directly encroach on 9 houses and sea level rise of 1.5
feet (reasonably expected by 2050) could affect 10 houses. Although the road bed of the causeway has been raised in recent years, it remains vulnerable to
overwash in severe storms. Shoreline erosion will also further impact the causeway and erode about 0.2 mile of Gerard Drive.
In general, during the period of 1983 to 2016, the shoreline has experienced retreat (erosion) with a localized stable area between Wainscott and Georgica Ponds. In
the vicinity of Wainscott Pond, the predicted shoreline change indicates narrowing of the beach between the pond and ocean, increasing the potential for
overtopping, overwash and potential breach.

Table 1: Shoreline Erosion Risk at CARP Focus Areas
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Location

Beach

Street

Water Body

Amagansett Beaches

Albert's Landing
Atlantic Avenue
Beach
Barnes Hole
Landing Beach
Indian Wells
Fresh Pond
Little Albert's landing
Lazy Point
Napeague Lane
Navahoe Road
White Sands
Alewive Brook
Landing
Mile Hill
Old House Landing
Sammy's Beach
Culloden Point
Ditch Plains Beach
Gin Beach
Edison Beach
Fort Pond Bay
Kirk Park Beach
West Lake Drive
Gerard Drive Park
Maidstone Park
Beach
Louse Point
Flaggy Hole
Beach Lane
Town Line
Georgica Beach
Egypt Beach
Wiborg Beach
Two Mile Hollow
East Hampton Main
Beach

Albert's Landing Road
Atlantic Avenue

East Hampton
Beaches

Montauk Beaches

Springs Beaches

Wainscott Beaches
Village Beaches

Current
Shoreline Trend

1983-2016
Erosion Rate
ft/yr

Future Shoreline Trend

Bay
Ocean

Retreating
Advancing

-1.7

Retreating
Advancing (west) Retreat (east)

Barns Hole Road

Bay

Retreating

-2.4

Retreating

Indian Wells Highway
Fresh Pond Road
Albert's Landing Road
Lazy Point Road
Alewive Brook Landing

Ocean
Bay-Pond
Bay
Napeague Harbor
Ocean
Ocean
Ocean
Northwest Harbor

Retreating
Stable
Stable
NA
Retreating
Advancing
Retreating
Retreating

-2.8

Retreating
Retreating
Retreating
NA
Retreating
Advancing (east) Retreat (west)
Retreating
Retreating

Mile Hill Road
Old House Landing
Sammys Beach Road
Overlook
Ditch Plains
East Lake Drive
Edison

Northwest Harbor
Northwest Harbor
Bay
Block Island Sound
Ocean
Bay
Ocean
Bay
Ocean
Bay
Bay
Bay

Retreating
Advancing
Advancing
Retreating
Retreating
Advancing
Retreating
Advancing
Retreating
Stable
Retreating
Stable

-1

Bay
Bay
Ocean
Ocean
Ocean
Ocean
Ocean
Ocean
Ocean

NA
Advancing
Stable
Retreating
Retreating
Stable
Stable
Retreating
Stable

Montauk Highway
West Lake Drive
Gerard Drive

Beach Lane
Town Line Road
Lily Pond Road
Old Beach lane
Highway Behind the Pond
Two Mile Road
Ocean Avenue

NA
-2
-1.4
-1

-1.4
-2.6
-1.7
-2
-2

-3
-1.5

-1.4

Retreating
Retreating
Advancing
Retreating
Retreating
Advancing
Retreating
Advancing
Retreating
Retreating
Retreating
Retreating
NA
Advancing
Retreating
Retreating
Retreating
Retreating (east) Advancing (west)
Retreating
Retreating
Retreating

Table 2: Shoreline Erosion Risk at CARP Beaches
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Name

Type

Location

Shoreline Type

Flood
Hazard

Current
Shoreline
Trends

Future
Shoreline
Trends

Description

Bluff Road/Double
Dunes Preserve Grau &
Dragotta

Nature Preserve

381 Bluff Rd

Beaches &
Shorelines/Dunes

VE Zone

Retreat

Retreat

Dune and beach erosion

Bluff Road/Double
Dunes Preserve
TNC/Cedar Close Inc

Nature Preserve

367 Bluff Rd

Beaches &
Shorelines/Dunes

VE Zone

Retreat

Retreat

Dune and beach erosion

Pirnat

Nature Preserve

Marine Blvd @Napeague
Lane

Beaches & Shorelines

VE Zone

Retreat

Retreat

Dune and beach erosion

Steele

Nature Preserve

129 Bay View Ave

Beaches & Shorelines

VE Zone

Retreat

Retreat

Dune and beach erosion

The Nature
Conservancy/Lydon

Nature Preserve

56 Private Rd Off Napeague
Harbor Rd

Beaches &
Shorelines/Wetlands

VE Zone

NA

NA

Dune and beach erosion

French

CPF

Private Rd Off Napeague
Harbor Rd

Beaches & Shorelines

VE Zone

NA

NA

Dune and beach erosion

South Flora Land

CPF

1966 Montauk

Beaches & Shorelines

VE Zone

Stable

Retreat

Dune and beach erosion

Granath

CPF

53 Napeague Harbor Rd

Beaches & Shorelines

VE Zone

NA

NA

Dune and beach erosion

Baker

CPF

427 Cranberry Hole Rd

Beaches & Shorelines

VE Zone

Retreat

Retreat

Dune and beach erosion

Capocciamo

CPF

60 & 66 Shore Drive East

Beaches & Shorelines

VE Zone

NA

NA

Dune and beach erosion

Table 3: Shoreline Erosion Risk at CARP CPF and Nature Preserves
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Risk 2: Essential Services: Risk Level Low to Moderate
East Hampton Essential Services include:
•

Town and Village Police:
o
o
o

•

East Hampton Town Police Department, 131 Wainscott
Northwest Road
East Hampton Village Police Department, 1 Cedar Street
East Hampton Town Police Department – Montauk Precinct,
8 South Embassy Road

o

•

o

East Hampton Village Fire Department, 1 Cedar Drive
Amagansett Fire Department, 439 Main Street
Springs Hill Fire Department, 179 Fort Pond Boulevard
Montauk Fire Department – Substation, 89 Second House
Road
Montauk Fire Department – Headquarters, 12 Flamingo
Avenue

Hospitals and Healthcare):
o

Four pharmacies

Attachment 7 presents a detailed assessment of the Town's Essential
Services vulnerability. The vulnerability of the Town’s Essential Services to
coastal flood events includes two principal considerations: 1) the
vulnerability of the physical assets (e.g., buildings and equipment); and 2) the
potential impacts to completing the missions of emergency response,
evacuation, shelter and medical care.
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East Hampton Urgent Medical, 470 Montauk Highway
Helipad (identified by Homeland Security but not evident on
aerial)
Health Centers on Accabonac Road

Emergency Response and Shelters):
o

Homeland Security Identified Evacuation Shelters:
▪
▪

Fire and Ambulance:
o
o
o
o

•

o
o

▪
▪
▪
▪
▪

o

East Hampton High School, 2 Long Lane
John Marshall Elementary School, 3 Ginger Bread
Lane
East Hampton Middle School, 76 Newtown Lane
Amagansett School, 320 Main Street
Spring Union Free School District, 48 School Street
Montauk Public School, 41 Birch Drive
Montauk Playhouse, 12 Flamingo Road

Emergency Operation Center (EOC)
▪
▪
▪

East Hampton Village EOC, 1 Cedar Road
CodeRED System
Suffolk County Office of Emergency Management

Consistent with FEMA guidance, the flood vulnerability of Essential Services
is typically assessed relative to the 500-year recurrence interval flood. None
of the Town Essential Service facilities are vulnerable to coastal flooding
during the 500-year recurrence interval flood or lesser flood event, currently
or in consideration of sea level rise over the next 40 to 50 years.
Coastal flooding (now and in the future) significantly impacts the capability of
providing emergency response and evacuation during coastal flood events
due to roadway flooding.
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Risk 3: Transportation Risks: Risk Level High
The Town of East Hampton transportation system consists of a
network of:
•

Local (Town and Village) Roads;

•

County and State Roads;

•

Long Island Railroad;

•

Town of East Hampton Airports;

•

Harbor (Ferry landing); and

•

Bus routes.

Attachment 6 presents a detailed vulnerability assessment of the
Town's transportation network. The details of the transportation
system were developed using: 1) the NYDOT HDSV Roadway
Inventory System Data; and 2) NY Suffolk County GIS. The Town’s
transportation system is highly vulnerable to coastal flooding. This
vulnerability is due primarily to flood inundation as represented by
flood stillwater elevations. In certain nearshore locations,
transportation infrastructure is also vulnerable to wave overtopping.

Town Roadway Flood Impacts

Note: The analysis presented in Attachment 6 does identify small roadway
segments (smaller than the HDSV Roadway Data segment lengths) that may
be flooded.

of Gerard Drive and the access to Gerard Drive; b) in the vicinity of
Louse Point; and c) in the vicinity of Lazy Point/Napeague.
•

At about flood stillwater Elevation 7 feet, sections of Rt 27 Montauk
Highway (south of Napeague Harbor) start to be inundated and likely
impassable. This will impact emergency egress from areas to the east.
The current recurrence interval for this condition is about 20 to 50
years. This roadway flood frequency is generally considered
unacceptably high for implementation of an emergency evacuation
program. Once located west of these sections, transit access during
flood events is available through the remainder of Long Island and
beyond.

•

A small percentage of East Hampton roadway is subject for high
velocity, damaging wave action.

•

Sections of the Town’s bus route are flooded, prohibiting east to west
transport during flood events, starting with floods with current
recurrence intervals of about 20 to 50 years.

Summary of East Hampton Transportation System
Vulnerability
Certain East Hampton roadways and sections of the Long Island railroad are
vulnerable to coastal flooding, which will render them unusable during coastal
flood events and may result in infrastructure damage.
Roadway:
•

Near term chronic flood inundation (i.e., tidal flooding) of roadways
or rail is not expected to be a significant Town issue.

•

High frequency (1-year recurrence interval or more frequent) flood
inundation affects about 2 to 5.5 miles of Town roads, in the vicinity
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•

During a low probability but major flood event (the 100-year
recurrence interval flood), 35 to 45 miles of Town Roads may flood
during peak flood. This flood event is analogous to the Hurricane of
1938. By 2050, the recurrence interval associated with this type of
flood event may decrease to 20 to 50 years. Significant sections of
road are inundated during a 100-year recurrence interval roadway
flooding (by 2050). In particular: a) in the vicinity of Lake Montauk; b)
in the vicinity of Fort Pond; c) in the vicinity of Ditch Plains; d) in the
vicinity of Downtown Montauk including Rt 27 Montauk Highway; e)
in the vicinity of Cranberry Hole Road and Napeague State
Park (including a major section of Montauk Highway); and f) the
above-noted Louse Point and Lazy Point/Napeague.

Rail:
•

An approximately 1-mile segment of rail located parallel to Navy and
Industrial Roads in the vicinity of Fort Pond. Napeague (FEMA Flood
hazard zone AE 10 feet NAVD88). Portions of this segment begin to
flood at flood levels of about 6 feet NAVD88, current recurrence
interval for this condition is about 20 years.

•

An approximately 4.5-mile segment of rail located parallel to Rt 27
Montauk Road in Napeague (FEMA Flood hazard zone AE 11 feet
NAVD88). This segment begins to flood at flood levels of about 7 feet
NAVD88, current recurrence interval for this condition is about 20 to
50 years.

•

The train station is also located within the FEMA 100-year recurrence
interval flood zone 6 feet NAVD88. The station vicinity does not begin
to flood until about a 100-year recurrence interval flood event.
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Airport:
•

The primary Town airport, the Town of East Hampton Airport, is at
Elevation 40 to 50 feet NAVD88 and is not vulnerable to coastal
flooding. Access to this airport from eastern areas of the Town may
be limited during coastal flood events due to roadway flooding.

Cost and Economic Impacts
The discussion of Risk 5 - Property Damage Loss focuses on financial loss
associated with flood-related building and content damage. In addition to
these economic impacts, there will be substantial costs associated with
disaster recovery and future mitigation construction associated with the
Town's transportation system. These costs will be distributed at the federal,
State and local level; however, the Town's future cost vulnerability is
substantial. A detailed economic analysis is beyond the scope of the CARP.
For perspective, a highly approximate cost estimate can be made assuming
that between by the 2050s, the adverse effects of roadway flooding will
reach a level that structural mitigation measures are warranted. Using a
stillwater elevation of 8 feet NAVD88 as an approximate benchmark, about
35 miles of roadway segments are assumed to warrant improvement (e.g.,
elevation or other permanent flood mitigation measure). Assuming a $4M
per mile improvement cost indicates a $140M Town cost exposure. This
does not include maintenance and repair costs, impacts to bus service, etc.
and likely represents the low end of cost. This does not include railway
improvements.
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Risk 4: Lifeline Facilities Risk: Risk Level Low to Moderate
Attachment 8 presents East Hampton Lifeline Facilities. These include:
• Town Power and Communications
• Town Water Supply
• Town Wastewater
Power and Communications
Power and communications are provided to Town residents by outside service
providers. Long-term effects from sea level rise and short-term effects from
severe storms threaten infrastructure such as power and communications, water
supplies, and sanitary systems. The disruption of critical lifeline facilities and
infrastructure raises public health and safety concerns. In the aftermath of an
especially destructive storm, there may be interruptions in the fuel supply
chain leading to concerns of emergency generators at critical facilities running
out of fuel, if they are not sourced from renewable energy. Currently in the
Town, distribution lines are located within flooded areas and vulnerable to wind
and flood damage. The existing substations are located outside flood zones. The
former substation (at Fort Pond) was vulnerable to flooding.
Hurricane Sandy exemplified the power system flood vulnerability. According to
the Long Island Power Authority, about 21,000 East Hampton residents were
without power following Hurricane Sandy. Much of the damage was primarily
to pole-mounted distribution lines and due to wind and trees. A portion of the
Napeague Stretch was breached during Sandy, and although the road was passable
for emergency vehicles, there were significant amounts of debris scattered on the
roadway. Many roads remained impassable into the next day. News outlets
warned people to stay off the roads due to power lines being down in a number
of areas and beach area road-ends being damaged, collapsed, or compromised.
Fire department personnel responded to calls of downed wires, wires arcing, and
poles on fire throughout the town. LIPA crews could not work until the storm winds
died down.
The current East Hampton coastal storm risk to power and (landline)
communications is wind and tree damage to pole-mounted distribution lines.
Flooding of roadways adversely affects response and repair capability. Burying the
power lines within East Hampton has been considered previously but not done due to
cost reasons. Resilience of lifeline facilities includes maintaining and restoring normal
services to flooded areas before, during, and after a flood.

Water
East Hampton's water supply includes private wells (about 50% of developed parcels)
and public water (about 50% of developed parcels) provided via Suffolk County Water
Authority (SCWA). SWCA water supply comes from development wells within three
major sand and gravel aquifers.
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SCWA has 600 wells located throughout Suffolk County and distributes
potable water through a network of water mains and smaller distribution
service lines. A detailed assessment of the vulnerability to the public water
supply wells and aquifers was not performed by GZA's study. In general,
water supply facilities (wells, pump stations, etc.) are located outside
flood hazard zones. The principal vulnerability, over the long term and
with sea level rise, is the infiltration of brackish water into the aquifer
systems serving public and private wells. Saltwater infiltration into private
wells can also occur temporarily during flooding caused by severe storms.
Wastewater
The "East Hampton Town-wide Wastewater Management Plan", June 2015,
prepared by Lombardi Associates, Inc. evaluates wastewater vulnerability
throughout the Town and presents alternatives. This study considered both
coastal flooding and the effects of sea level rise on groundwater elevations in
its evaluation and recommendations. Neighborhood Wastewater treatment
systems were recommended to be further explored for three areas in
Montauk; Downtown Montauk, Ditch Plains, and the Commercial Docks. Of
these areas, Downtown Montauk was selected to start advancement of this
plan, as it is a commercial district with high use, known failing systems, and
public health and water quality concerns.
The Town has hired a consultant team to create a Map and Plan, which
includes determining the metes and bounds of the district, site location for the
treatment facility, as well as identification of financing/grant opportunities for
implementation of this infrastructure project. A Wastewater Committee has
been formed to guide this ongoing project's development.
East Hampton’s residential and commercial wastewater is primarily serviced by
individual underground cesspools and septic systems serving residential and
commercial properties. Many of these are failing, under-sized, or nonconforming. Sanitary systems are highly vulnerable in areas susceptible to rising
groundwater from sea level rise. This poses a direct concern to local water
quality and human health impacts.
East Hampton and Suffolk County have regulations that require septic system
upgrades to advanced low-nitrogen wastewater systems to lessen the negative
water quality impacts from outdated systems. The County and Town are
offering financial assistance to incentivize property owners to complete
upgrades. Centralized community treatment systems are also being
considered. The expansion of existing treatment facilities and expansion of the
districts served by them are also being considered.
GZA GeoEnvironmental, Inc.
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Risk 5: Property Damage and Economic Loss: Risk Level Moderate
Attachments 4 and 5 present the details of a property damage flood
vulnerability evaluation. GZA performed a Town-specific FEMA HAZUS-Flood
analysis to estimate coastal flood building-related economic loss (Flood Event
Report). HAZUS is a regional multi-hazard loss estimation model that was
developed by the Federal Emergency Management Agency (FEMA) and the
National Institute of Building Sciences (NIBS). The primary purpose of HAZUS
is to provide a methodology and software application to develop multihazard losses at a regional scale, providing local, state and regional officials
with data to plan and stimulate efforts to reduce risks from multi-hazards
and to prepare for emergency response and recovery. HAZUS analyzes the
risk on a census block scale. The HAZUS analysis was performed using the
software default jurisdictional boundaries for the Town of East Hampton and
the Village of East Hampton, which included 1,217 census blocks.
GZA's Level 1 HAZUS analysis was limited to flooding-related damage. The
purpose of the analysis is to provide relative, comparative (not absolute) loss
estimates. Therefore, the loss estimates presented here should be
considered highly approximate and should not be relied upon in an absolute
sense. Rather they should be used only for comparative purposes (e.g.,
comparing predicted losses among different focus areas).
A more comprehensive, multi-hazard HAZUS-MH analysis for the Town and
Village was performed as part of the Suffolk County Multi-Jurisdictional
Hazard Mitigation Plan, 2020.
The region contains over 8 thousand households and has a total population
of 21,457 people (2010 Census Bureau data; 22,007 people for 2018 census
update). The seasonal population is much larger (2010 Census 73,253
people). The analyses were performed for coastal flooding only (per FEMA
hazard characterization as represented on effective FEMA Firms for the 100year recurrence interval Base Flood and for interpolated other recurrence
intervals (10-year; 50-year; 100-year and 500-year). A combined analysis
was performed to estimate the Average Annualized Loss (AAL). The “Average
Annualized Loss” (AAL) is the expected loss per year if averaged over many
years.
The predicted AAL is $9.1 million. Assuming a Town population of about
21,457 people (based on 2010 Census data), this translates to a per capita
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AAL of about $425 distributed throughout the entire Town population
including the portion of the population not at risk. Translating to a per
building basis considering buildings located within FEMA flood hazard zones,
the AAL is about $5,500 per building. Damage to residential buildings
accounts for a majority of the total loss, with privately-owned commercial
and industrial buildings accounting for the 33 percent (%) of the loss.
The estimated losses only represent losses associated with building and
content damage and are, for the most part, realized by the property owner.
Property damage due to shoreline erosion are not included here. These are
also typically realized by the property owner.
A residual of property risk is the potential effect that it may have on property
value, number of taxable properties and reduction in real estate tax revenue.
The decrease in property tax revenue is related to: 1) loss of taxable
structures due to periodic, flood-induced damage and abandonment; 2) loss
of commercial activity (e.g., restaurants, hotels) due to periodic, floodinduced damage and disruption of service; and 3) the weighted loss of
waterfront properties, which typically are both more vulnerable and have
higher appraised values.
National Flood Insurance Policies and Claims
According to Suffolk County AHMP, 2014, there are a total of 1,640 buildings
(from all occupancies) that are exposed to 1-percent annual chance flood risk
in the Town of East Hampton. Of the 1,640 buildings, 1,443 of them are in an
A-Zone and 197 of them are located in a high velocity, V-Zone. There are an
additional 154 buildings exposed to the same risk in the Village of East
Hampton (83 buildings in A-Zone, 71 buildings in V-Zone). Exposure increases
to 2,121 buildings in the Town and to 257 in the Village for the 0.2-percent
annual chance flood event. There is a total of 3,009 NFIP flood policies in the
Town of East Hampton and 431 policies in the Village of East Hampton. Of
these NFIP-insured properties, the majority of the policies are held by
property owners located outside of the combined 1% and 0.2% flood
boundary areas (2,457 in the Town and 324 in the Village). The number of
total NFIP policies in SFHA boundary is less than half of the number of
buildings exposed to the risk.
GZA GeoEnvironmental, Inc.
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Future Flood Impacts
Increased flood inundation risk in the future is predominantly due to the
increased in flood frequency of parts of the commercial district that is now
characterized as flooded during a 500-year recurrence interval flood but will
increase to a 100-year flood risk over the next 10 to 20 years. Increased
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flood risks include deeper floodwater depths within existing flood zones, as
storm surge and wave heights increase with an increasing sea level.
Increased flood depths will result in increased flood damages. A reasonable
expectation is that the current $9.1M AAL will increase 3 to 4 times by
around 2070.
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Risk 6: Focus Area Risks: Risk Level High
The CARP evaluated 11 Town focus areas. Each of the focus areas was included in the CARP because they were previously identified as having a high coastal risk.
The focus areas differ in their characteristics (demographics, amount of development, commercial versus residential use, open space). They also differ in the type
and extent of coastal risk and the imminence of significant future impact. Certain focus areas are in coastal setting where the probability of flooding and/or
shoreline change is very high and the impacts of an extreme coastal flood event will be catastrophic to that area. These focus areas are also, typically, the
locations that will be most impacted, and at an earlier time, by sea level rise.
The focus areas discussed here are representative, historically vulnerable areas. Other areas of the Town may also be vulnerable to coastal flooding and as chronic
flooding, erosion and sea level rise continue to affect East Hampton, more focus areas will emerge.
Table 4 presents a summary of coastal risk at each of the Hamlet focus areas. The purpose of Table 4 is not to compare each of the focus areas, as they each
have unique risks; rather it is to characterize the risks in general for the purpose of developing comprehensive Town resilience and adaptation strategies.
Attachment 10 presents detailed evaluations of each of the focus areas.
Montauk Hamlet Focus Areas:
Montauk is almost completely surrounded by water. It has a narrow strip of land to the west between Napeague Harbor and the Atlantic Ocean providing the
hamlet’s only land connection to the other hamlets of East Hampton. Montauk is bounded by Napeague Harbor and Napeague Bay to the west. To the north is
Fort Pond Bay and Block Island Sound. To the south is the Atlantic Ocean. Lake Montauk and Fort Pond extend from ocean to sound bordered by narrow, low-lying
land and divide Montauk into three contiguous land areas. Two major commercial centers exist in Montauk including Downtown Montauk, an area of ocean-side
hotels and retail and Montauk Harbor (The Docks).
•

Downtown Montauk. Downtown Montauk is differentiated from the other focus areas (except Montauk Harbor) in that it has numerous, vulnerable
commercial assets, including hotels and resorts. Downtown Montauk businesses accounts for 26% of East Hampton's unincorporated areas. Downtown
Montauk is centered on a central open space, with many one- and two-story mixed-use buildings. Hotels are located along the oceanfront within former
dunes. The surrounding area along the beach is zoned for Commercial and Resort use. The western focus area shoreline consists of beach and dune
designated for open space (Parks and Conservation). The flood risk of Downtown Montauk is complicated by its exposure to flooding of Fort Pond Bay and
Fort Pond, which can directly flood the Downtown area. Access to and out of the Downtown Montauk focus area is impacted by roadway flooding and the
potential for a breach between Fort Pond and the Atlantic Ocean over the Downtown area. Groundwater elevations, already shallow in the area, will
become shallower with sea level rise, affecting on-site subsurface septic systems. The Downtown Montauk shoreline is experiencing significant shoreline
erosion. The Downtown Montauk Risk Level is High due to current risk of shoreline erosion and loss of beach, damage to waterfront structures, loss of
recreational beach value and long-term increase in flood inundation risk due to sea level rise. Specific coastal risks include:
Risk 1:

High beach erosion rate along South Edison and Kirk Park Beaches:
a.
b.
c.
d.
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Increased risk to waterfront structures
Increased risk of flood inundation of Downtown areas
Diminishment or loss of recreational beach value
Loss of natural resource
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Risk 2: Storm-related damage resulting in damage and deterioration of the Kirk Park primary dune:
a. Increased risk of flood inundation of Downtown areas
b. Loss of natural resource
Risk 3: Damage and on-going maintenance cost of the geobag-reinforced dune
Risk 4: Flood inundation of Downtown areas from Fort Pond (currently 500-year recurrence interval). Based on a coastal flood scenario analysis
performed by GZA using the FEMA Hazus-MH software, the General Building Stock (building and content damage) Average Annualized Loss (AAL) is
about $1,111,000. Projected over 30 years (year 2050), the 30-year loss is estimated to be about $33,330,000. These estimates reflect the current
risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a.
b.
c.
d.

Commercial activity loss
Disruption of services
Relocation costs
Loss of income

Risk 5: Roadway flooding
•

Ditch Plains. The Ditch Plains focus area is located to the east of Downtown Montauk and is primarily residential. Topographically, the focus area is at a
generally high elevation except that a valley (former drainage valley) that extends from Lake Montauk to the ocean. This valley presents a coastal flood
inundation risk, both from the ocean and from Lake Montauk. The Ditch Plains shoreline is also experiencing significant erosion. The extent and degree of
shoreline erosion is adversely affected by the presence of a long and high coastal revetment. The Ditch Plains Risk Level is High due to the area and assets
currently vulnerable to coastal flood inundation and the current risk of shoreline erosion and loss of beach and bluff, and the long-term increase in both
flood inundation and bluff erosion risk due to sea level rise. The economic risk (in terms of building and contents loss) is somewhat mitigated due to the
public ownership of much of the Ditch Plains shoreline and use as parks and conservation land. Specific coastal risks include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software, the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $570,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $17,100,000. These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic
losses include:
a. Commercial activity loss
b. Disruption of services
c. Relocation costs
d. Loss of income
Risk 2: High shoreline erosion rate along beaches and bluffs, including:
a.
b.
c.
d.
e.
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•

Fort Pond. The Fort Pond focus area consists of a low-lying narrow strip of land (beach deposits) separating Fort Pond from Fort Pond Bay. In addition
to residential areas, the focus area includes the Long Island Railroad Station and tracks, commercial waterfront businesses, and a power station and
substation and three substantial docks. The most significant coastal risks for the Fort Pond focus area is flooding, which inundates the sand strip,
including, roads, rail and structures developed on the strip. Flooding from Fort Pond Bay inundates Fort Pond and also causes "backdoor" flooding of
Downtown Montauk. Efforts to improve coastal resiliency in the Fort Pond area can have a positive impact on the Downtown area by mitigating risk
factors of "backdoor" flooding. The Fort Pond Risk Level is High.
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software, the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $326,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $9,780,000. Of this, approximately 47 parcels and 78 buildings are located within the flood vulnerable areas south of the LIRR
tracks, representing about $81,100 AAL and 30-year loss of $2,433,000. Areas of Downtown Montauk are vulnerable from flooding due to coastal
storm surge propagation within Fort Pond to the Downtown area. The AAL associated with the Downtown areas impacted by Fort Pond flooding is about
$111,000 with an estimated 30-year loss of about $33,300,000. The total General Building Stock AAL for vulnerable properties to the south of the LIRR
tracks, including Downtown Montauk is $518,000 per year.
These estimates reflect the current risk. The coastal risk and predicted losses will be greater in the future due to sea level rise. Additional economic losses
include:
a.
b.
c.
d.
e.

Commercial and industrial activity loss
Disruption of services
Relocation costs
Loss of income
Environmental degradation impact from release of toxins (Town and commercial facilities)

Risk 2: Loss of service of the Long Island Railroad to this station and flooding of the train station. The rail track and the station are vulnerable to flooding.
Risk 3: Roadway flooding
Risk 4: Protect freshwater wetlands, ponds and lake. Flood inundation of the Fort Pond Bay barrier sand spit is predicted to occur with relatively high
frequency (long-term 2080 to 2100 condition) and freshwater Fort Pond and wetlands are exposed to saltwater flood inundation.
Risk 5: Flooding of Fort Pond and Downtown Montauk. Flooding of Fort Pond results in "backdoor flooding" of Downtown Montauk.
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•

Montauk Harbor (The Docks).
Montauk Harbor includes the majority of support facilities for the Town’s commercial fishing industry. In addition
to the working waterfront businesses, the Harbor also includes businesses associated with the Harbor as a tourist destination. This includes restaurants,
shops, motels, and recreational fishing businesses. Many of the tourist-oriented businesses are located within the Gosman's Dock 14-acre property. These
waterfront businesses and buildings have a coastal flood risk. In addition to potential building damage, the focus area has the unique risks associated with
damage to the waterfront structures. The area incudes Town-owned and private commercial docks and an island ferry landing. Due to the potential for
damage to waterfront structures, the Montauk harbor Coastal Risk is Moderate to High.
Specific coastal risks include:
Risk 1: Waterfront structures, including piers, bulkheads and landings:
a.
b.
c.
d.
e.

Storm-related damage and repair cost
Disruption of commercial fishing due to pier damage
Increased structure maintenance costs (Town and private)
Disruption of commercial activities (marinas, restaurants, resorts)
Content damage (including wet and dry-stored vessels)

Risk 2: Episodic, coastal storm event-related sand deposition to the harbor inlet, impacting post-storm navigational capability (in particular, commercial
fleet).
Risk 3: Flood inundation of waterfront and interior buildings. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH
software, the General Building Stock (building and content damage) Average Annualized Loss (AAL) for the approximate limits of Montauk Harbor North is
about $536,000. Projected over 30 years (year 2050), the 30-year loss is estimated to be about $16,080,000. These estimates reflect the current risk and
do not include the increased risk due to sea level rise. Additional economic losses include:
a.
b.
c.
d.

Commercial activity loss
Disruption of services
Relocation costs
Loss of income

Risk 4: Roadway flooding
•

Soundview Drive and Culloden Point. The focus areas are contiguous and are approximately defined to the east by the area of Montauk Harbor and
the west by Culloden Point. The land area use consists of residential development and open space. The eastern portion of the focus areas are developed
with residences. The western portion is open space. Culloden Point is a small peninsula that demarks the entrance to Fort Pond Bay. Culloden Point
Preserve is an approximately 174-acre nature preserve. The shorelines to the east (between Culloden Point and the jetties at the entrance to Montauk
Harbor include numerous shoreline coastal structures including bulkheads, revetments and groins. The developed areas along Soundview Drive are
topographically high, with narrow beaches, some dunes and bluffs (highly developed with coastal structures). Most of the focus areas are outside FEMA
flood hazard zones except along the shoreline. Coastal High Hazard Areas (VE) zones are located along the entire shoreline of the focus areas. Shoreline
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erosion is a significant issue both along Soundview Drive and along Culloden Point. The focus area Coastal Risk Level is Moderate to High relative to current
impacts to existing structures. Specifically, the coastal risk of shoreline erosion along Soundview Drive is significant.
Napeague Focus Areas:
•

Lazy Point. The Lazy Point Focus Area is located within the northeastern portion of Napeague and is an historic fishing community that now consists of
both summer residents and year-round people. The population is about 200. Within the focus area limits, there are 170 parcels including 1,353 acres.
Ninety percent (90%) of the land area is publicly owned (State of New York, the Trustees and the Town of East Hampton). The Lazy Point focus area Coastal
Risk Level is High due to the number of structures that are currently vulnerable to coastal flood inundation, high velocity waves, shoreline erosion and
frequent roadway flooding. Cranberry Hole Road is the major access route from the Lazy Point/Napeague and the Cranberry Hole Road focus areas. Lazy
Point Road and Napeague Meadow Road will become inundated at lower flood elevations than Cranberry Hole Road.
Specific coastal risks include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software, the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $457,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $13.7M.
These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a. Commercial activity loss
b. Disruption of services
c. Relocation costs
d. Loss of income
The estimated flood damage building losses will increase significantly with sea level rise.
Risk 2: Wastewater Treatment. On-site septic disposal systems are currently possible with alternate systems with and without mounds. Under conditions
of 4 feet sea level rise off-site waste disposal will be required. Between 2 and 4 feet of sea level rise, use of onsite systems will become increasingly difficult.
Risk 3: Roadway flooding. Cranberry Hole Road and Napeague Meadows Road provide the only access to this focus area. These roads as well as all focus
area roads are highly vulnerable to flooding.
Risk 4: Shoreline erosion. The eastern portion of the focus area shoreline (bayside) is relatively stable and the west end (bayside at Cherry Point is
experiencing high to severe erosion. The predicted, future shoreline change within the east end (along Shore Road) is significant, with the potential to
directly impact about 40 to 45 structures (with 1 to 2.5 feet of sea level rise).
Risk 5: Wetlands. Sea level rise will result in land transformation. While not explicitly a risk, some wetland remedial activities may become warranted
in the future and buffers created where possible to allow for natural wetland migration.
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Cranberry Hole Road. The Cranberry Hole Road focus area is part of Napeague. The area incudes residential development of single-family homes, the
Multi Aquaculture Systems, a takeout restaurant and fish farm, and the western end of Napeague State Park. At the eastern end of the focus area there is
a dilapidated coastal protection structure that is no longer functional. Along the bay shore there are two bulkheads protecting single family residences.
Coastal structures, such as docks, groins, and revetments, are absent from the remainder of the shoreline in this focus area. Land use includes open space
and low density residential. The Cranberry Hole Road focus area is nearly entirely low-lying and vulnerable to flood inundation from bayside storm surge and
waves. Bayside waterfront properties, including waterfront structures, are also vulnerable to coastal storm waves. The Cranberry Hole Road focus area
Coastal Risk Level is High due to the number of structures, including a business, that are currently vulnerable to coastal flood inundation. Since Lazy Point
Road and Napeague Meadow Road will become inundated at lower surge elevations than Cranberry Hole Road, Cranberry Hole Road is the major access
route from the Lazy Point/Napeague and the Cranberry Hole Road focus areas.
Specific coastal risks include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software), the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $46,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $1.4M.
These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a.
b.
c.
d.

Commercial activity loss
Disruption of services
Relocation costs
Loss of income

Risk 2: Roadway flooding. Cranberry Hole Road provides the only access to this focus area residences and businesses. The roadway is significantly flooded
at flood elevations between 5 and 6 feet NAVD88. The annual recurrence intervals associated with these flood elevations is currently about 5 to 10 years
and will increase to 1 to 2 years by 2050.
Risk 3: Shoreline erosion. The eastern portion of the focus area shoreline is eroding at rates of 0.5 to 2.5 feet per year resulting in loss of beach, increased
flood risk and the long-term potential to directly impact building footprints.
Risk 4: Wetlands. Over the long-term, sea level rise and increased flood events may result in conversion of existing freshwater wetlands to estuarine
wetlands from frequent saltwater flood inundation and saltwater groundwater intrusion (long-term 2080 to 2100 condition).
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Springs Hamlet Focus Areas:
•

Gerard Drive. The Gerard Drive focus area is a north-south trending, narrow single lane road spanning a lightly-developed bayside barrier island. There
is a single, unpaved roadway that runs east-west. The focus area limits are defined by the portions of Gerard Drive located north and south of the
causeway. The land area consists of residential (medium and low density) and open space, in about equal proportions. The Gerard Drive Focus Area
consists of a low-lying barrier island (spit) with Gardiners Bay on the east shore and Accabonac Harbor on the west shore. The eastern shore is
characterized by beach and the western shore is characterized by beach and salt marsh. The Gerard Drive focus area is basically an island and connected
to the rest of East Hampton via a low-lying causeway. The Gerard Drive focus area Coastal Risk Level is High due to the low area elevation and single road
ingress and egress. There is a flood inundation risk for all of the focus area houses. The location of most of the houses are also within areas of high wave
energy during flood events. While flooding occurs during frequent coastal floods, during a coastal storm event associated with a 10 to 50-year recurrence
interval flood, the entire peninsula will be inundated and require evacuation. Long term shoreline change will result in loss of land along the northern and
southern ends of the peninsula, impacting the roadway and 9 to 10 houses. Daily tidal flood inundation of the focus area may occur as early as the 2050s.
The Gerard Drive Risk Level is High.
Specific coastal vulnerabilities include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software, the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $86,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $2.6M.
These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a. Disruption of services
b. Relocation costs
c. Loss of income
Risk 2: Roadway flooding. Gerard Drive provides the only access to this focus area. The roadway is significantly flooded at flood elevations of about 3
feet NAVD88. The road was elevated two feet by the Town and remains at risk of flooding and overwash. The annual recurrence intervals associated with
these flood elevations is currently about 1 to 10 years and will increase to 1 year or more frequent by 2050.
Risk 3: Shoreline erosion. The eastern portion of the focus area shoreline is eroding at rates of 0.5 to 2.5 feet per year resulting in loss of beach, increased
flood risk and the long-term potential to directly impact building footprints. Assuming predicted shoreline erosion due to 1.5 feet sea level rise, about 8
acres of land loss is predicted along the east shoreline. Up to 10 existing structures could be directly affected.
Risk 4: Failure of on-site septic systems. On-site septic systems are at risk of failure due to increased groundwater elevations and at risk of damage due to
episodic and long-term shoreline erosion.
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•

Louse Point. The focus area is approximately defined by the eastern shore area north of Winding Way and east of Old Stone Highway. The Louse Point
focus area is lightly-developed area with a long, popular beach (Louse Point Beach) and the Louse Point Park (owned by the Trustees). Louse Point is
characterized by its extensive natural resources, conserved land and open and public spaces. The focus area also includes residential developed areas and
open space. The Louse Point focus area Coastal Risk Level is Low to Moderate relative to current impacts to existing structures. However, the coastal risk
of natural resources including Louse Point is High due to flooding and shoreline erosion. The future risk of structures along Acconobac Cliffs may significantly
increase with sea level rise due to bluff erosion and failure. Accabonac Cliffs are currently stabilized by bulkheads and revetments at the toe, if over-topped
by storms and undermined at the toe, the bluffs would be significantly impacted.
Specific coastal vulnerabilities include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH software, the General
Building Stock (building and content damage) Average Annualized Loss (AAL) is about $66,000. Projected over 30 years (year 2050), the 30-year loss is
estimated to be about $2M.
These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a. Disruption of services
b. Relocation costs
c. Loss of income
Risk 2: Roadway flooding. Louse Point Drive and adjoining Old Stone Highway provide the only access to portions of this focus area. The roadway is
significantly flooded at flood elevations of about 4 to 5 feet NAVD88. The annual recurrence intervals associated with these flood elevations is currently
about 10 to 50 years and will increase to 10 years or more frequent by 2050.
Risk 3: Shoreline erosion. The eastern, bayside portion of the focus area shoreline is eroding at rates of 1 to 1.2 feet ft/yr resulting in loss of beach, increased
flood risk and the long-term potential to directly impact building footprints. In addition, significant bluff erosion may occur in the future due to sea level
rise.
Risk 4: Failure on on-site septic systems. On-site septic systems are at risk of failure due to increased groundwater elevations and at risk of damage due
to episodic and long-term shoreline erosion. This is specific to low-lying area (e.g., west of Louse Point Road.
Risk 5: Impact to natural habitat. Wetlands and preserved land is subject to flooding and inundation resulting in loss of habitat and natural buffers.
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Wainscott Hamlet Focus Area:
•

Wainscott. The Wainscott Focus Area is part of the Hamlet of Wainscott. The area incudes private residential development and open spaces owned by
the Town of East Hampton and by the Trustees and Freeholders of East Hampton. There are no coastal erosion structures or docks in the Wainscott Focus
Area. The land use is predominantly open space, medium density residential and agricultural. The Wainscott Focus Area is predominantly flat and separated
from the Atlantic Ocean by a narrow primary dune. Coastal features include: 1) oceanside beach and dunes; 2) Wainscott and Georgica Ponds; and 3) potato
and corn fields surrounded by residential development. The focus area is characterized by topographically low area (glacial outwash deposits) bordered by
more moderate elevations west of Wainscott Pond and away from the coast and a higher elevation dune ridge along the Atlantic shore. The ground surface
elevation within the low-lying area ranges from about 5 feet to 15 feet NAVD88. The Wainscott Coastal Risk Level is Moderate to High due to the number
of residential structures that are currently vulnerable to coastal flood inundation.
Specific coastal risks include:
Risk 1: Flood inundation of developed areas. Based on a coastal flood scenario analysis performed by GZA using the FEMA Hazus-MH, the General Building
Stock (building and content damage) Average Annualized Loss (AAL) is about $229,000. Projected over 30 years (year 2050), the 30-year loss is estimated
to be about $6,870,000. Approximately 68 parcels and 59 buildings are located within the flood vulnerable areas around Georgica Pond and east of
Association Road. About 12 structures are located within or partially within the high velocity zones (FEMA VE and Coastal AE zones).
These estimates reflect the current risk and do not include the increased risk due to sea level rise. Additional economic losses include:
a. Disruption of services
b. Relocation costs
c. Loss of income
Risk 2: Roadway flooding. Certain principal roads are vulnerable to flooding during coastal storm events. Emergency access during flooding will be
affected due to roadway flooding (about 23 parcels). There is also predicted risk of roadway flooding along segments of Montauk Highway from a breach
of Georgica Pond (see Village of East Hampton CARP for further details).
Risk 3: Shoreline erosion. The eastern and western portions of the focus area shoreline experiencing erosion. The predicted, future shoreline
change within is significant, with the potential to directly impact about 20 to 25 structures (with 1 to 2.5 feet of sea level rise).
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Table 4: Focus Area Risk
Note:

X - indicates coastal hazard of concern; X indicates that coastal hazard is the primary risk for the focus area.
Focus Area

Residential

Commercial

Public
Space

Shoreline
Erosion

Flood
Damage

Area
Access

Downtown Montauk

X

X

X

X

X

X

Ditch Plains

X

X

X

Fort Pond

X

Soundview Drive and
Culloden Point
The Docks

X

Parcels

Total
Parcel
Value

Building AAL

Montauk Hamlet:

X

X
X

X

X

X

Moderate

321

High

239

High

527

$520M

X

_
High

Napeague:
Cranberry Hole Road

X

Lazy Point

X

Gerard Drive

Louse Point

X

X

X

X

70

$125.5M

Low

X

X

X

X

170

$149M

High

X

X

X

X

X

72

$43M

Moderate

X

X

X

X

162

$81M

Moderate

X

X

Springs Hamlet:

Wainscott Hamlet:
Wainscott

X

High

Note: The building AAL is presented here by range: Low (0 to $50K); Moderate ($50K to $150K); High (>$150K)
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Priority of Coastal Risks
Based on an assessment of relative risk and feedback obtained during public workshops, the Town's coastal risks are prioritized as follows in order of highest
priority:

Priority 1 Risk: Shoreline erosion. Shoreline erosion is currently affecting about 50% of the Town's shorelines including beaches, bluffs and dunes. It
is threatening natural resources, private property, commercial retail and resort structures and loss of land. Sea level rise is predicted to significantly increase
the rate of shoreline erosion impacting 100% of the Town's shoreline, with the potential to fundamentally threaten the long-term sustainability of certain
areas within the Town (see Table 4).

Priority 2 Risk: Vulnerable transportation system. The Town's transportation system is highly vulnerable to coastal flooding. Due to sea level rise,
this vulnerability will significantly increase. The frequency and severity of extreme rain events, will increase the vulnerability of roads to inland flooding as
well. During an extreme flood event (e.g., the current 100-year recurrence interval flood), about 35 to 45 miles of Town Roads will be flooded and
impassable, in particular in the vicinity of Lake Montauk, Fort Pond, Ditch Plains, Downtown Montauk including Rt 27 Montauk Highway, Cranberry Hole
Road and Napeague State Park (including a major section of Montauk Highway, and Louse Point and Lazy Point/Napeague. High frequency (1-year
recurrence interval or more frequent) flood inundation affects about 2 to 5.5 miles of Town roads, including Gerard Drive, Louse Point, and Lazy
Point/Napeague. The Long Island Railroad is also highly vulnerable to coastal flooding including an approximately 1-mile segment of rail located parallel
to Navy and Industrial Roads in the vicinity of Fort Pond, and an approximately 4.5-mile segment of rail located parallel to Rt 27 Montauk Road in Napeague.

Priority 3 Risk: The long-term sustainability of certain Town areas due to very high coastal risk.

Certain Hamlet focus areas are
particularly vulnerable to the combined effects of coastal flooding, sea level rise and shoreline erosion. These conditions make these areas highly susceptible
to repetitive flooding and/or significant shoreline erosion and loss of land area. These areas are candidates for a Managed Retreat strategy.

Priority 4 Risk: Future residential and commercial property damage. The financial risks associated with property damage due to coastal
flooding is represented by an Average Annualized Loss of about $9M; however, this risk will increase significantly in the future due to sea level rise. Although
significant, this risk is ranked a lower priority than the other risks since this risk can be managed with code compliance and inclusion of sea level rise in
building and setback standards.
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Section 2: Town Coastal Resilience Goals and Strategies
The previous sections of the CARP described the Coastal Hazards and presented the Coastal Risks. The remainder of the CARP focuses on resilience and
adaptation goals, strategies and actions. The Hamlet Reports present a vision and detailed planning strategies for the Town. The strategies presented in the
Hamlet Reports are relevant to coastal resilience and adaptation, and many of them directly address the current and future coastal risks of the Town. The CARP is
intended as a companion plan to the Town of East Hampton Hamlet Reports. The CARP identifies resilience and adaptation goals and strategies to achieve the
relevant vision presented by the Hamlet Reports.
Resilience and adaptation goals and strategies were also identified based on key input including: 1) the results of the coastal vulnerability assessment performed
for this plan; 2) the existing Town capabilities (including existing plans and regulations); and 3) feedback developed from discussions with Town professionals and
during the public workshops. Attachment 11 presents the findings of the CARP public workshops. The relevant findings of workshops performed during the
Hamlet Report planning process were also considered. In general, there was consistency in each of these inputs. Individual opinions about the Town's Coastal
Risks match the scientific assessment of Town's coastal hazards, vulnerability and risk. There is also a relatively strong consensus as to the issues and priorities,
and what resilience and adaptation strategies and measures are appropriate for the Town.
The process for identifying Resilience and Adaptation Strategies and Actions included: I) Identify and Define Goals; II) Identify the appropriate Strategies to achieve
these Goals; and III) identify the specific actions, roles and responsibilities that are needed to implement the Strategies. The reality is that implementing measures
to achieve sustainable, adaptable, long-term Coastal Resilience is a complex and continuous process. The purpose of the CARP recommendations is to start and
support a long-term, simple-to-understand process toward Coastal Resilience.
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Resilience and Adaptation Goals
The following five resilience and adaptation goals were identified:

Goal I:

Comprehensively and consistently manage shorelines and mitigate shoreline erosion.

Goal II:

Create a resilient transportation system

Goal III:

Preserve and enhance the Town's Natural Resources

Goal IV:

Reduce property damage and loss due to coastal flood events and shoreline erosion

Goal V:

Fund Coastal Resilience and Adaptation measures

These five goals are considered "Guiding Principles" that support a proactive, programmatic resilience planning and implementation process.
•

Goal I addresses one of the Town's greatest physical challenges associated with sea level rise and coastal storms. It is necessary to preserve land area,
protect roads and buildings, reduce coastal flood risks and protect the Town's natural resources.

•

Goal II is essential to maintain the transportation access required to support use of private property, commercial activity and emergency response. The
State and local roads, including primary roads such as Montauk Highway, are currently vulnerable to flooding and will become more so with sea level rise.

•

Goal III is to restore, maintain and enhance the Town's natural resources, in particular those resources that are challenged by shoreline erosion and sea
level rise. The Town's natural resources are fundamental to the Town's character. They also provide significant public benefits and flood protection.
Creating new conservation land in areas of particularly high coastal risk is also an important Adaptation strategy and opportunity.

•

Goal IV is to reduce future property damage loss through land use and building code regulation. Coastal resilience and adaption investment returns
benefits (prevented losses) that exceed costs on the order of 4:1 to 6:1.

•

Goal V is to develop funding mechanisms that are achievable, generated locally and are inherently tied to use. The opportunities and competition for
federal grants and disaster relief funds is diminishing and competition for grants is increasing.

53 | P a g e

GZA GeoEnvironmental, Inc.
with Dodson & Flinker and Coastal Ocean Analytics

Goal I:

Comprehensively and consistently manage shorelines and mitigate shoreline erosion.

About 50% of the Town's shorelines are eroding and nearly 100% are predicted to be in an erosion state in the future due to sea level rise This goal includes all
beaches, dunes, bluffs, natural resource areas and private property. East Hampton shorelines and beaches are differentiated by their natural setting, large dune
systems and lack of boardwalks and other development. However, there has also been some oceanfront commercial development in high-risk dune and beach
areas and extensive residential development in high-risk dunes and close to bluff and dune edges. There has also been an inconsistent and disconnected use of
coastal structures, which may protect individual properties but generally have had an adverse effect on shoreline change.
Current regulatory management of shorelines primarily occurs through several programs and regulations including:
•

the Local Waterfront Revitalization program (LWRP) is a comprehensive land and water use plan within the state Coastal Area Boundary, including 44 land
use policies and is implemented through Chapter 150 of the Town Zoning Bylaws;

•

State Tidal and Freshwater regulations and Coastal Erosion Management regulations; the Coastal Erosion Management regulations regulate activities
within state-designated Coastal Erosion Hazards Areas (CEHA) and is administered within the Town by the State Department of Environmental
Conservation (DEC):

•

Town zoning using the Town's Coastal Erosion Overlay District including four Coastal Erosion Overlay Zones (CEOZ) through an amendment to Chapter 255
of the Town's Zoning Bylaws; and

•

Natural Resource Special Permits (NRSP), including permit standards and setback requirements to comply with the Zoning Code. Section 255-5-51 Specific
NRSP Standards and Section 255-4-40 Coastal Setbacks, including bluff and dune crest setbacks

Measures to mitigate shoreline erosion have been localized and fragmented, including use of coastal erosion control structures and beach nourishment. The
USACE Fire Island to Montauk Point Reformulation Study included Montauk Beach (Downtown Montauk Stabilization Project) and the construction of a reinforced
dune. It also includes a beach nourishment plan including initial sand placement of approximately 600,000cy of sand at a cost of about $15M, followed by
additional nourishment every four years to be paid (in part by the Town). Work is proposed to commence in 2022. The Town is planning to create an Erosion
Control District that would levy taxes to finance the beach management, including additional sand to further widen the beach (beyond that planned by the
USACE). The Town is considering extending the beach nourishment plan to Ditch Plains (about 2.3 miles).
Although Downtown Montauk has received the most attention relative to shoreline erosion, all of the CARP focus areas are challenged by shoreline erosion.
Beach nourishment alternatives have also been considered for Soundview Drive since 2016. There is a Town and US Army Corps of Engineers initiative to use the
Montauk Harbor channel dredge spoil for beach nourishment of shorelines to the west of the jetties. This initiative also considered the use of new groins in
conjunction with beach nourishment. A sand bypass system (form east to west across the jetties and channel entrance) has also been considered.
The enforcement of setback regulations, promotion of conservation easements, and zoning for managed retreat are all methods that support shoreline
preservation and management.
This goal is to utilize a comprehensive approach to shoreline management that systematically manages 100% of the Town shoreline.
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Goal II:

Create a resilient transportation system

The Town of East Hampton transportation system consists of a network of:
•
•
•
•
•
•

Local (Town and Village) Roads;
County and State Roads;
Long Island Railroad;
Town of East Hampton Airports;
Montauk Harbor; and
Bus routes.

The Town’s transportation system is highly vulnerable to coastal flooding. The long-term sustainability of the Town is completely dependent upon transportation
access. However, achieving a goal of a resilient transportation system is very complex and involves multiple responsible parties, including: State and federal
transportation authorities; Suffolk County; and Long island Railroad. It is also the most expensive of the goals to achieve (followed by shoreline management).
The specific goals are to: 1) reduce the flood risk of state and local roads within the Town; 2) ensure the Town's emergency response and Town evacuation
capabilities; 3) identify roads for which flood mitigation is not feasible due to increased flood frequency, including defining the Town's responsibility for
maintaining these roads; and 4) work with Long Island Railroad to develop a flood mitigation strategy along Fort Pond.

Goal III:

Preserve and enhance the Town's Natural Resources

A distinguishing Town characteristic is the Town's natural setting which has ecological, cultural, aesthetic and recreational value and truly defines the "character"
of the Town. They provide significant public benefit, including access and open space, environmental equity, economic benefits, recreational opportunities,
educational opportunities, and associated surface and groundwater improvements. Beaches, dunes and marsh also significantly contribute to flood protection of
developed nearshore and upland areas. These resources are currently challenged, primarily due to shoreline erosion, the adverse effects of coastal structures on
shoreline erosion, and 3) commercial and residential development within dune systems. They are also challenged by water quality issues, which may worsen as a
result of climate change and rising sea levels such as nitrogen and acidity.

Goal IV:

Reduce property damage and loss

The estimated current Average Annualized Loss (AAL) due solely to flood damage to building is estimated to be about $9.1 million. Consideration of damage to
structures associated with future shoreline change will add to these future costs on the order of a x3 to 4 increase. These costs are based on replacement value
and do not consider the secondary costs such as business disruption, effects on tourism, impacts to Town public works costs, etc. The goal is to reduce future
losses associated with property damage, both due to flooding, wave effects within FEMA Coastal High Hazard and Coastal AE Zones, and shoreline erosion.
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Goal V:

Fund Coastal Resilience and Adaptation measures

The costs associated with flood mitigation, resilience and adaptation will increase proportionally with sea level rise. These costs include: 1) shoreline
management; 2) building construction; 3) road maintenance, repair and replacement; 4) providing emergency and other Essential services; 5) maintaining Lifeline
facilities, including the cost of power, communications, water and wastewater; 6) protecting natural resources, public spaces and cultural and historical resources;
7) providing flood resistant areas for commercial, retail and resort businesses; and 8) maintaining waterfront facilities including wharves, bulkheads and docks
which are necessary to sustain marine industries such as commercial fishing as well as recreational activities.
These costs already exceed available federal funds distributed through grants, disaster relief and dedicated congressional spending. The national competition for
these limited federal funds is high. Costs for resilience projects and competition for funding will increase in the future. The costs will impact the Town in ways
that are both acute (e.g., another Hurricane of 1938); and chronic (e.g., shoreline erosion).
This goal includes development of a plan to implement sustainable funding mechanisms that utilize revenue that is principally generated at the local level. In
addition to existing federal fund sources, future funding opportunities may become available through the federal Infrastructure Bill and the New York
Environmental Bond Act.
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Strategies
There are generally 3 broad strategies used by communities to plan for and achieve coastal resilience and adaptation. These include: Protect,
Accommodate and Retreat. Attachment 1 details the Non-Structural and Structural measures and Natural and Nature-Based Features used to
implement each of these strategies.

Protect

Protect: A range of interventions designed to hold back flooding from inundating developed areas
and preventing erosion and loss of land.
•

Structural Measures: Flood Barriers; Elevated Roadways; Revetments; Bulkheads;

Groins; Detached Breakwaters
Accommodate: Allowing flood inundation to occur, but protecting infrastructure, property and
natural resources from damage through permanent and temporary measures implemented on an
on-going basis.
•

Accommodate
•
•

Non-Structural (Non-Physical) Measures: Land Use Policies and Regulations; Floodplain

Mapping; Flood Insurance; FEMA Community Rating System; Flood Emergency
Preparedness; Zoning; Risk Communication
Non-Structural (Physical) Measures: Building Elevation; Building Relocation;
Buyout/Acquisition; Dry Floodproofing; Wet Floodproofing; Operations and Management
Natural and Nature-Based Features: Natural Beaches and Dunes; Beach Nourishment;
Engineered Beaches; Living Shorelines; Salt Marshes; Oyster Reefs; Maritime Forests/Shrubs
Communities; Natural Bluff Restoration; Green Infrastructure

Managed Retreat: Managed withdrawal from coastal areas, most often accommodated by adaptive land
use and managed relocation.

Managed Retreat

•

Non-Structural (Non-Physical) Measures: Land Use Policies and Regulations; Zoning; Risk

Communication
•
•

Non-Structural (Physical) Measures: Building Relocation; Buyout/Acquisition
Natural and Nature-Based Features: Natural Beaches and Dunes; Beach Nourishment;

Engineered Beaches; Living Shorelines; Salt Marshes; Oyster Reefs; Maritime Forests/Shrubs
Communities; Natural Bluff Restoration; Green Infrastructure
The appropriate resilience and adaptation plan for East Hampton will include a combination of each of these strategies. An Accommodate strategy is
recommended as the principal, overarching strategy for East Hampton. Protect and Managed Retreat are recommended as selective strategies for certain
conditions and locations. Specific strategies will be implemented differently between the near-term and the long-term, and by location.
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Protect
A Protect strategy typically involves large "municipal-scale" projects and municipal, State and/or federal funding. These projects have high cost, multiple
stakeholders, complex financing and extensive construction.

Accommodate
An Accommodate strategy generally includes several measures that are implemented at the property owner level (e.g., building elevation, building
improvements, building setbacks, shoreline improvements within parcel bounds). Accommodate measures that would typically be the responsibility of the Town
include: evacuation and emergency response (Essential Services); public works (including water, wastewater, roadways and storm water); beach nourishment,
dune and beach maintenance; and public space improvements and maintenance.
The primary mechanisms to implement Accommodate include: 1) building codes; 2) zoning and land use regulations; 3) cost subsidies and other cost benefits;
and 4) taxes, use fees and other funding mechanisms.

Managed Retreat
Managed Retreat includes the removal and/or relocation of individual structures, multiple structures or even entire communities and/or the abandonment of
Town services and roads. Specifically, it the purposeful movement of people and assets out of high flood hazard areas. It is a complex strategy requiring longterm planning, community consensus, legality, and funding.
Some factors to consider when determining Managed Retreat Zones are: 1) Low topography resulting in frequent inundation or predicted total submergence of
an area; 2) Flooding causing site inaccessibility to the public, residents, and emergency services; 3) Exposed sanitary systems presenting a public health threat; 4)
High shoreline recession rates; 5) Continuation of roadway maintenance and improvements not being financially feasible for the Town and taxpayers.
Coastal zone management and land-use regulations play a significant role in Managed Retreat and implementation of this strategy by the Town will require
navigating a multi-jurisdictional legal framework. Implementation of Managed Retreat as a Town resilience and adaptation strategy will require establishing the
associated legality and process. When designing a Transfer of Development Rights program, it will be important to consider the following legal issues: 1) the
regulation of private land uses and “takings” limitations; 2) the duty to maintain public infrastructure and potential for negligence claims; and 3) the possibilities
for cross-jurisdictional or regional governance structures. Within this legal framework, the Town will need to balance financial limitations, safety, community
support, environmental benefits, and private property rights. The Town will also need to utilize cross-jurisdictional and/or regional Managed Retreat solutions. In
New York, municipalities generally have primary authority to regulate land uses in their communities through zoning and floodplain ordinances. New York State has
already created enabling legislation to allow local governments to designate sending and receiving areas based on flooding. In the context of Managed Retreat
decisions relating to public infrastructure, such as roads and bridges, the Town will need to confirm who has authority over the infrastructure assets in question, and
what responsibilities that authority entails. There are also constitutional requirements that relate to property taking, just compensation and due process. Even with
these challenges, Managed Retreat involving property acquisition is typically beneficial to both the municipality and the private landowner, in particular in
comparison to letting "nature take its course".
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Managed Retreat is a complex process requiring different considerations and analyses for the various areas within the Town it is recommended. Managed Retreat
can be accomplished proactively and/or after a major storm through a variety of approaches. Regulatory methods, code changes, and market-based tools to
implement Managed Retreat should be evaluated for each location based on the area's unique vulnerability to coastal risks, characterization of being a residential or
commercial district, feasibility and need for a relocation area, cost benefit analysis, impact on the community, support from stakeholders, availability of incentives,
and the alternative strategies possible. Property acquisition through a voluntary incentivized buy-out program, property condemnation, land use regulation (e.g.,
coastal setbacks) and coastal zone prohibitions should all be considered in combination to implement Managed Retreat over time. Some of these methods the Town
should further develop are:
1.
Allow increased density and more resilient design standards in higher ground areas.
2.
Incorporate legal thresholds (triggers) into zoning regulations similar to building codes (e.g., “substantial damage”);
3.
Require development setbacks or the removal or relocation of structures (including relocation of structures on the same property to increase
setbacks) upon the occurrence of future physical impacts or “triggering” events); and
4.
Prohibit hard erosion control structures and promote the use of with natural or nature-based features to facilitate the construction of natural
shoreline protection measures that can enable coastal ecosystems to maintain their connectivity to the surrounding ocean and coastal environment
With proper planning and advance preparation, use of threshold-based triggers can be implemented in a post-storm basis when emergency declarations and disaster
relief funding is available (e.g., after the "next" Hurricane of 1938 - the Category 3 and above strike recurrence interval in the vicinity of East Hampton is about 50
years).
Managed Retreat can also be implemented through market-based tools such as Transfer Development Rights (TDR) programs, tax credits and other incentives to
encourage people to voluntarily move away from vulnerable areas and encourage the protection and conservation of natural shorelines. Property owners in sending
areas that participate in TDR programs can receive a payment at market price for their property and/or extinguished development rights. Property owners can also
receive tax credits for dedicating all or part of their land to conservation uses. Areas zoned for managed retreat or TDR programs are highly vulnerable to the impacts
of coastal risks, with that vulnerability increasing overtime. Therefore, it can be beneficial for property owners in sending zones to participate in a managed retreat
program, when the alternative is facing the eventual loss of structures due to repetitive flood damage and sea level rise.
FEMA is promoting competitive mitigation grant programs to provide states, local communities, tribes and territories with funding for eligible mitigation activities
including building acquisition and relocation.
Community engagement guided by an established Committee should begin early in the process to guide TDR, or a Managed Retreat program, in a direction
consistent with community values and objectives. Potential economic and social impacts must be thoroughly evaluated in development of a Managed Retreat policy.
Community and stakeholder support is a crucial component in determining the feasibility for implementation of adaptation and resilience strategies.
Communications and Consensus Building will be a critical component necessary for the advancement of all projects and recommendations in this plan. For Managed
Retreat, a Committee of relevant and impacted stakeholders (private property and business owners, environmental experts, representatives from community
organizations, Town staff, State representatives, etc.) must be formed to guide this project and facilitate the best resilience strategy possible for the community.
Resilience for the community should be looked at under multiple lenses of environmental sustainability, safety, and economic impact and viability to support a
longterm vision for the Town and those in it.

Integrating Strategies with East Hampton
The CARP recommends implementing a combination of strategies to address a variety of issues at different sites across different landscapes. Figure 10 and Table
5 presents the application of these strategies for Essential Services and Lifeline Facilities, Transportation and by East Hampton Hamlet focus areas.
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Image Ref.: NOAA

Programmatic measures (non-structural) are applicable to all locations within East Hampton.
This approach is also recommended at The Docks, including modifying existing waterfront
structures to improve storm-resistance and sea level rise adaptation. Managed Retreat
using voluntary incentive-based programs, acquisitions, regulations, and/or relocation is
proposed as a long-term strategy at 3 Hamlet focus areas.
Consideration of programmatic (structural) measures are recommended at
one location: Fort Pond levee. Elevating selective road and rail is also
recommended.
Natural and Nature-Based features are recommended where shoreline restoration
is needed. Living Shoreline and new marsh are appropriate in low wave energy
environments (ponds, lakes, harbors). Beach and dune restoration and
enhancement is recommended for all East Hampton shorelines. Selective beach
nourishment is recommended as a near-term strategy but will not be feasible in
the long-term. Bluff stabilization and management are recommended for all
bluffs.

Coastal Erosion Control Structures are recommended only at select
locations and as part of a comprehensive Town-wide shoreline
protection strategy.

Figure 10: Integrating Coastal Resilience and Adaptation Strategies with East Hampton
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Goals

II, IV

Essential Services

II

Transportation

Strategy

Accommodate

Evacuation and emergency response planning using CARP roadway flooding
analysis. Identify the key flood-vulnerable roads required to provide Town Essential
Services. Implement via Town public notification capabilities.

Protect

Elevation and/or flood protection of select Town and State Roads

Retreat

Abandonment of select Town roads subject to high flood frequency and low
population use
Management of flooded roads including traffic planning, signage, and alternate
routing

Accommodate

IV

Lifeline Facilities

I, III, IV

Natural Resources

Description

Accommodate

Wastewater treatment recommendations - 2015 study

Retreat

Wastewater treatment recommendations - 2015 study

Accommodate

Regulation (setbacks; prohibited activities); Beach and Dune Management
(planting, pathways, limited use of fencing; beach nourishment; bluff stabilization;
new dune construction; limited use of erosion control structures; Living Shorelines
(ponds, lakes, harbors, bayside)
Managed Retreat of select developed areas and conversion to conservation land
with habitat creation, restoration and enhancement

Retreat

Hamlet Focus Areas:
Montauk Hamlet:
Downtown Montauk

I, III, IV, V

Accommodate
Retreat
Protect
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Beach and Dune Management; Flood regulation (building code) to reduce building
damage. Erosion Control District. Beach nourishment
Retreat from Downtown oceanfront development and transform dunes to and
extended, robust primary dune system and upland coastal vegetated buffer.
Construction of an elevated roadway behind shoreline - primary dunes and vegetated
buffer. Flood levee at Fort Pond preventing back-door flooding of this area.

Ditch Plains

I, III, IV, V

Accommodate

Flood regulation to reduce building damage. Beach nourishment; Beach and Dune
Management; Bluff Restoration - manage adverse shoreline erosion impacts of
existing revetment. Erosion Control District.

Fort Pond

I, III, IV, V

Accommodate

Flood regulation to reduce building damage. Beach and Dune Management;
Evacuation Plan. Traffic routing during flooding.
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Protect

Fort Pond Levee flood protection project.

Soundview Drive

I, IV

Accommodate

Beach nourishment; Beach and Dune Management. Erosion Control District.

Culloden Point

I, III

Accommodate

Bluff Restoration

Montauk Harbor (The Docks)

IV, V

Accommodate

Town Guidance for Waterfront Structures; Flood regulation to reduce building
damage. Evacuation Plan. Traffic routing during flooding.

I, II, III, IV

Accommodate

Flood regulation to reduce building damage. Evacuation Plan. Traffic
routing during flooding.
Property buyout and conversion to conservation land. On-site relocation/retreat.

Napeague:
Cranberry Hole Road

Retreat
Lazy Point

I, II, III, IV

Accommodate

Flood regulation to reduce building damage. Evacuation Plan. Traffic routing during
flooding.

Retreat

Property buyout and conversion to conservation land. Use of Trustees' lease program
to phase out housing and redevelopment.

Accommodate
Retreat

Flood regulation to reduce building damage. Evacuation Plan. Traffic routing
during flooding.
Property buyout and conversion to conservation land. On-site relocation/retreat.

I, II, IV

Accommodate

Flood regulation to reduce building damage. Floodable access road to Louse Point.

IV

Accommodate

Flood regulation to reduce building damage. Erosion Control District.

Springs Hamlet:
Gerard Drive

Louse Point

I, II, III, IV

Wainscott Hamlet:
Wainscott

Table 5: Integration of CARP Strategies
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Section 3: Town Resilience and Adaptation Actions
SsssStaStrategiesStrategiesOverview
The following actions will help the Town implement measures to mitigate the effects of sea level rise, coastal flooding and shoreline change, and proactively move
forward toward increasing coastal resilience with focus on the goals presented above.

For simplicity and clarity, the actions are organized by the five goals and into the following categories:
•

Plans and Regulations

•

Emergency Planning

•

Public Works

•

Physical Projects

•

Funding

•

Communication and Consensus-Building
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Plans and Regulations:
Plans and Regulations are programmatic, non-structural measures within an Accommodate Strategy. This category includes recommendations for reviewing and
possibly modifying (periodically with updated sea level rise projections): 1) Town Building Code; and 2) Zoning Regulations:
1. Review of the Town's Building and Zoning Flood Protection Codes (Goal IV). Implementing the New York State Community Risk and
Resilience Act (CRRA) guidance within the Town, specifically: a) consideration of sea level rise in establishment of a Town-specific Design Flood Elevation
(DFE); b) consideration implications for existing building height zoning regulations; and
Flood Hazard Overlay District:
c) regulation of Coastal AE zones as coastal high hazard areas.
Use a Town-specific Design Flood Elevation (DFE) that
incorporates the State medium sea level rise projection over
the expected service life of the structure. Revise the Flood
Hazard Overlay District to reflect predicted future FEMA flood
hazard zones incorporating sea level rise for different time
milestones.
Design Flood Elevation with Sea Level Rise:

Coastal AE and VE Zone

Use a Town-specific Design Flood Elevation (DFE) that
incorporates the State medium sea level rise projection over
the expected service life of the structure. Define the minimum
services life for sea level rise projections. Apply to "new
construction, substantial improvement and substantial
damage". Also apply to all building elevation projects.
Coastal AE Zones:
Regulate Coastal AE Zones consistent with Coastal High
Hazard Areas (VE Zones). Comply with ASCE 24-14. These will
require that Lowest Floor lowest structural member be above
the Design Flood Elevation (DFE)and ground levels that are
free of obstructions. Apply to new construction, substantial
improvements and substantial damage.
Residential Height Restrictions:

AE Zone
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Increase Residential Height Restrictions with Flood Overlay
District to accommodate DFE increase for sea level rise.
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2. Review Shoreline Management Regulations (Goals I and III). Comprehensive review of the Town's existing regulatory management of
shorelines with the goal of: 1) updating and strengthening the Town’s Natural Resources Special Permit standards to better manage new development in
environmentally sensitive areas; 2) accommodating sea level rise:
o

Natural Resource Special Permits, including permit and setback requirements;

o

Town zoning using the Town's Coastal Erosion Overlay District including four Coastal Erosion Overlay Zones (CEOZ) through an amendment to
Chapter 255 of the Town's Zoning Bylaws;

o

the Local Waterfront Revitalization program (LWRP) is a comprehensive land and water use plan within the state Coastal Area Boundary, including
44 land use policies and is implemented through Chapter 150 of the Town Zoning Bylaws; and

o

State Tidal Wetlands, Freshwater Wetlands and Coastal Erosion Management regulations. The Coastal Erosion Management program regulates
activities within state-designated Coastal Erosion Hazards Areas (CEHA) and is administered within the Town by the State Department of
Environmental Conservation (DEC).

The entire bayside and oceanside shoreline of the Town is mapped as a State Coastal Erosion Hazard Area (CEHA). The goal of the Coastal Erosion
Management regulations, broadly, is that “development, or other actions in erosion hazard areas, should be undertaken in a manner that minimizes
damage to property and natural protective features, other natural resources, prevent the exacerbation of erosion hazards, and to protect human life”.
Coastal erosion's threat to life and property is minimized by regulation of land use, development, new construction or placement of structures, and by
controlling construction of coastal erosion protection structures in coastal areas designated as coastal erosion hazard areas. The CEHAs include Natural
Protective Feature Areas (NPFAs) and Structure Hazard Areas (SHAs). The extent of the SHAs begins 25 feet behind the landward limit of the NPFA and
is based on a calculated shoreline recession rate. The locations of the NPFSs and shoreline recession rates are being updated by the State. Permanent
structures are prohibited within the SHAs. The Town should consider overseeing CEHA regulations to develop more stringent standards than the State,
that are compatible with the Town's resilience goals.
Revision of shoreline management regulations:
a. Incorporate climate change (e.g., sea level rise) into municipal regulatory framework by evaluating zoning parameters such as setbacks, buffers,
building coverage and total coverage limitations.
b. Explore certification to manage the State Coastal Erosion Management regulations within the Town. Certified communities have a locally
administered Coastal Erosion Hazard Area Program meeting minimum standards of 6 CRR-NY 505.17 and submit annual assessments of the
program, including detailed description of variances, permits and other actions.
c. Increase communication and coordination between State and local permitting agencies with regard to regulated actives in proximity to wetlands
and the Coastal Erosion Hazard Area.
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3. Erosion Control Districts (Goals I, III and IV). Establishment dedicated Erosion Control District overlay zones within the Town.
The Town is actively pursuing an Erosion Control District overlay zone for Downtown Montauk, possible extending to include Ditch Plains. Southhampton
has established and elected four Erosion Control Districts, which provide a reference for East Hampton. The Erosion Control Districts (ECD) have been
established for the Tiana, Bridgehampton, and Sagaponack coastal areas as a means of providing funding to assist with recovery costs related to coastal
erosion and storm events. As stated in the Department Summary (budget year 2020)… "Erosion poses a perpetual threat to private and public property,
necessitating costly emergency beach nourishment and capital improvements. The Town Comptroller acts as the Fiduciary for the Erosion Control
Districts. The Town Board acts as the Commission for the Erosion Control Districts. Each District has an Advisory Committee that has been established to
assist the Town Comptroller and Town Board with administrative oversight of finances involved. The Chief Environmental Analyst of the Department of
Land Management shall serve as Coastal Erosion Project Administrator." The 2020 tentative budgets indicate applied total real property taxes for the four
districts ranging from $81,000 to $1,244,762.
There are additional areas within East Hampton that may also be good candidates for Erosion Control Districts. Longshore sand transport (longshore
drift) along the East Hampton shorelines (bayside and ocean) varies locally but is generally is a systemic condition. For example the net longshore
transport along Long Island's ocean shoreline is in an east to west direction. Therefore, shoreline and beach management planning including the creation
of Erosion Control Districts should be based on a comprehensive Town-wide sediment transport study (e.g., detailed analysis using USACE GenCade
software), including coastal structures. The USACE performed this type of study for certain areas in the vicinity of East Hampton, but not comprehensively
on a Town-wide basis.
4. Regulatory Thresholds (Goals I, III and IV). Regulatory thresholds can be incorporated into zoning regulations (e.g., Town's Coastal Erosion Overlay
District regulations) in a manner similar to building codes. Specifically, the regulatory triggers of new construction, substantial improvement and
substantial damage would be the basis for initiating the regulations for setbacks, structure removal and/or structure relocation.
5. Conservation (Managed Retreat) Overlay Zones (Goals I, III and IV). Creation and election of Conservation (Managed Retreat) Overlay Zones
as areas dedicated for Managed Retreat, including property acquisition/buyout. These areas are locations of substantially greater coastal vulnerability.
Decision-making criteria for eligible Managed Retreat areas include:
o
o
o
o
o
o
o
o
o
o
o
o
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Inherent flood risk, including geologic setting, natural ground elevation and topography, current and predicted future flood frequency and current
and predicted shoreline recession rate
Regulatory prohibitions on Erosion Control Structures and/or flood barriers
Site Access (roadway flooding restricting site access; alternate access routes)
Compromised Town capability to provide and fund emergency services, roadway improvements and maintenance in light of increasing flood risk
High cost of Town and service provider ability to support lifeline services (water, power, communications) in light of increasing flood risk
Requirement for off-site septic waste disposal (groundwater between 0 to 3 feet depth)
Proximity to zoned open space, nature preserve and conservation land
Area conservation and natural resource value
Development density
Historical value
Low benefit/cost ratios (BCRs) for implementing shoreline management and/or flood protection measures for the area
Community acceptance
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Emergency Planning (Goal II):
This category includes: 1) complying with the recommendations of the Suffolk County Multi-Hazard Mitigation Plan; 2) working with the Town, County and State to
address the flood risk of Montauk Highway and the commuter rail line; 3) further evaluation of local road flooding; and 4) reviewing and modifying emergency
response plans to include measures for responding to residents living on flooded streets during coastal flood events.

Public Works (Goal II):
•

Public works, specifically measures to:
o

mitigate flooding of local roads through roadway flood protection; roadway elevation increase; and construction of elevated causeways

o

incorporate green infrastructure to manage stormwater and mitigate flooding associated with intense precipitation events.

o

incorporate resilience, sea level rise and flood standards into the design of on-site and community wastewater systems and public water
systems

o

incorporate renewable energy generation and battery storage into local power supply development

Physical Projects (Goals II and IV):
Physical projects generally fall into the following groups:
•
•
•
•
•

Beach nourishment;
Comprehensive beach, dune and bluff maintenance and enhancement;
Use of Natural and Nature Based Features (e.g., Living Shorelines) for pond, lake, bay, and harbor shoreline stabilization;
Municipal-scale flood protection projects: Fort Pond Levee; and
Improvements to Town-owned waterfront facilities and structures including docks, piers and bulkheads, water access, parking and
buildings.

Beach nourishment is proposed as a near-term, intermediate measure to reduce beach erosion and preserve dunes. However, due to cost, implementation
difficulty, beach use disruption and diminishing sand availability, it is not considered a viable long-term solution. It is recommended that the Town collaborate
with the County and the U.S. Army Corps of Engineers to establish and participate in a regional beach nourishment program.
Maintenance and restoration of the Town's beaches and dunes is the combined responsibility of individual property owners, conservancies and the Village. This
condition of divided responsibilities needs a unifying strategy that is implemented through policy, regulation and technical guidance.
Attachment 10 presents a conceptual schematic of a levee at Fort Pond.
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Funding (Goal V):
Resilience and Adaptation funding typically includes:
•
•
•
•
•

State and federal grants
Municipal General Budgets
Municipal Bonds
Use fees
Dedicated tax districts

Attachment 2 presents available funding options including federal and state grants. Local, use-based funding alternatives include:
General Budget: It is recommended that the Town, as part of the annual general budget development: 1) identify and incorporate current and future resilience
public works cost obligations; 2) identify specific resilience project costs (e.g., beach nourishment, roadway improvements, property buyouts); and 3) develop a
comprehensive funding strategy. Use of the Town's General Budget distributes coastal resilience and adaptation costs to all Town taxpayers.
Enterprise Fees: It is recommended that the Town incorporate in current and future enterprise-based service fees, such as water and wastewater.
Market-Based Financial Tools: Managed Retreat can be implemented through market-based tools such as Transfer Development Rights (TDR) programs or tax
credits, to encourage people to voluntarily move away from, protect, or relocate structures. TDRs were presented as an alternative in the Montauk Hamlet Report
relative to relocation of highly vulnerable oceanfront structures (hotel and resort). Although Managed Retreat is controversial, recognition that certain
properties have such high risk of damage and can eventually be uninsurable, can show the benefits for the property owner and the Town of supporting
Managed Retreat. The restoration of these areas to natural resources (dunes) also provides flood protection and resource benefits.
Use-Based Fees: Dedicated, local and use-based funding sources will be required, including use fees and dedicated tax districts associated with: beach and dune
management; managed retreat and property acquisition; and subsidizing resilient property modifications (building relocation, building elevation). Investments in
resilience and adaptation measures will be key to maintaining the Town's bond rating in the face of increasing coastal vulnerability. Municipal bonds may also be
an appropriate funding source for select resilience physical projects.
Buy-out Programs. Federal and state voluntary buyout programs are available for funding for property owners to relocate their home or business to safer
locations if they no longer want to remain in high-risk flood zones (e.g., FEMA’s Hazard Mitigation Grant Program and Hazard Mitigation Assistance
https://www.fema.gov/hazard-mitigation-assistance) and the USDA’s Emergency Watershed Protection Floodplain Easement Program (EWP-FPE). Federal grants
generally require a local funding match of 25%.
Community Preservation Fund: The Town's Community Preservation Fund (2% real estate tax application) is well-suited to purchase property dedicated for
Managed Retreat and conversion to conservation land and/or meet a federal match. CPF land acquisition planning should be aligned with the Town's coastal
resilience and adaptation goals.
Erosion Control Districts. ECDs, discussed above, are essentially special tax zones to fund beach management.
Municipal Bonds. Municipal bonds can include general obligation bonds, revenue bonds, a tourism tax, a bond that is tied to environmental or resiliency
improvements (environmental impact bond), or a bond linked to climate change triggers (catastrophe bond).
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Communications and Consensus-Building
Consensus-Building among the community is a crucial part to advancement of projects and regulations that will make the Town more adaptive in the face of
climate change. The Coastal Assessment and Resilience Planning Committee will formulate goals and messaging to the community for various projects aimed to
strengthen our resilience as a coastal town. Public education and outreach can be accomplished through community meetings, development and distribution of
informational brochures and materials, issuance of surveys to gather feedback, direct mailings, FAQ handouts, and publicly accessible websites with relevant
information. These can be components of the Committee's Communications and Consensus-Building campaigns.
An essential part of the Consensus-Building goals of the Town and Committee will be the continuous involvement of stakeholders. Stakeholders that should be
involved include environmental and community organizations, private property owners, other municipalities and state representatives.
This category includes recommendations for increasing community coastal vulnerability knowledge, awareness and responsibility (in particular property owners).
It also includes specific outreach to communicate the details of the Town and State implementation of the State Coastal Erosion Regulations, specifically: 1) the
delineation of natural protective feature areas (NPFAs); and 2) the determination of the long-term average annual rate of shoreline recession, with the goal of
minimizing future appeals.
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Category
Plans and Regulations

Implementation Actions
1. Develop and implement a Town process for review of regulations with focused on coastal resilience and climate
adaptation.
2. Evaluate (and implement) a regulatory requirement for real estate agents and home sellers to disclose flood risks,
including signing a Coastal Risk Disclosure form.
3. Review Flood Hazard Overlay Zone regulations relative to:
•

Regulating Coastal AE zones as Coastal High Hazard (V) Zones
Referencing a Design Flood Elevation (rather than Base Flood Elevation) relative to structure elevations and floodproofing
with increased freeboard to include state-established sea level rise (updated every 5 years)

•

4. Evaluate Residential Zoning Height Restrictions Chapter relative to the implications of adding sea level rise to structure
flood protection regulations
5. Shoreline Management Regulatory Review and Simplification:
•
•
•

Town certification to locally administer the Coastal Erosion Hazard Area Program
Confirm updated State Coastal Erosion Management NPFAs and shoreline recession rates.
Coastal Erosion Overlay District to be consistent with or more strict than State regulation: 1) NPFA reference; 2) landward
setbacks; 3) allowance for select use of Erosion Control Structures in all zones for dune and bluff stabilization
Remap Coastal Erosion Overlay Zones (CEOZ) to remove "spot zoning"
Incorporate removal of existing coastal structures in certain CEOZs.
Incorporate regulatory thresholds ("triggers")

•
•
•

6. Establish Conservation (Managed Retreat) Overlay Zones for future (or post disaster) land acquisition, structure
removal, conversion to open space and/or roadway and service abandonment:
•
•
•
•

Community and stakeholder outreach
Identify potential overlay zones
Conduct Cost Benefit Analyses for commercial districts
Legal evaluation of Managed Retreat and Town regulatory plans or code changes

Table 6: Recommended CARP Resilience and Adaptation Implementation Actions
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Category

Implementation Actions

Emergency Planning

1. Perform a detailed analysis of local roadway flooding during the 100-year and 500-year recurrence interval flood,
including the effects of sea level rise. Identify specific flooded roadway segments and evaluate emergency site access and
evacuation alternatives. Modify Town emergency plans to incorporate flooded roadway response.

Public Works

1. Develop a Roadway Resilience Task Force.
2. Task Force, in conjunction with the County and with the support of State representatives, to meet with the State and
Long island Railroad relative to flood prevention measures for Montauk Highway, other key State roads and the rail line.
2. Discuss concept of a flood levee at Fort Pond, specifically the idea of using a levee to: 1) elevate the rail tracks; 2)
provide a flood barrier for Fort Pond and Downtown Montauk.
3. Task Force to evaluate alternatives for roadway flood protection (e.g., elevating roadways, flood barriers, etc.) for the
approximately 35 to 45 miles of Town roadway segments predicted to flood during the 100-year and 500-year coastal
floods.
4. Task Force to develop long-term implementation and funding plan for flood vulnerable Town roads.

Physical Projects

1. Collaborate with the Town, County and the U.S. Army Corps of Engineers with the support of State representatives to
develop and implement a regional, multi-decade plan for beach nourishment.
2. Identify Town beach nourishment costs on an annualized basis.
3. Develop Town standards and technical guidance, consistent with or more stringent than regulations and New York
state guidance, for dune maintenance and restoration for use by property owners and builders.
4. Develop Town standards and technical guidance, consistent with regulations and New York state guidance, for use of
Natural and Nature-Based features including Living Shorelines and green infrastructure, for use by property owners,
landscape architects, and builders.
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Category
Funding

Implementation Actions
1. Identify current and future resilience cost obligations and risk, including: a) predicted loss and effect on Town budget; b)
infrastructure improvements an effect on Town budget; and c) Town costs associated with beach nourishment, beach and
dune maintenance and maintenance of recreational beaches.
2. Evaluate and implement a new Coastal Erosion Overlay District and associated tax.
3. Evaluate and implement recreational beach use fees.
4. Modify annual Town general budget process to include resilience and climate adaptation costs.

Communications
and ConsensusBuilding

1. Use the Coastal Resilience and Climate Adaptation Planning Committee to promote communication and consensusbuilding within the Town's communities. Engage State Representatives in the process. Additional Committees should be
formed to advance individual strategies and projects. The members of Committees should be reflective of those that can
help meet the project's goals, such as impacted stakeholders, relevant local organizations, and environmental or planning
experts.

2. Identify the Town's Resilience and Climate Adaptation key communication messages and methods of communication.
3. Implement a professional branding, marketing and communication campaign targeting Town residents (e.g., "Envision
Resilience Nantucket". Envisionresilience.org
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