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Town of Mamaroneck
Multi-hazard Mitigation Plan

Executive Summary

Summary Statement

This Multi-Hazard Muitigation Plan is for the jurisdiction of the Town of Mamaroneck,
Westchester County, New York (See Figure 0-1). This Plan identifies and assesses natural and
manmade hazards that could adversely impact the community. It proposes feasible mitigation
activities for the Town, which could reduce the impacts of an identified hazard. The Plan
follows the Federal Emergency Management Administration (FEMA) guidance for developing

hazard mitigation plans.

Background Information

The Town of Mamaroneck, New York, was officially created on May 17, 1788. The Town
includes all of the Village of Larchmont, the portion of the Village of Mamaroneck situated
west of the Mamaroneck River bordering Rye Neck, and the Unincorporated area. The
incorporated Villages and the Town are all self-governing, yet they define the Town as a

political and governmental subdivision of New York State.

This Hazard Mitigation Plan will focus on the Unincorporated area of the Town, which is
bordered by the Village of Larchmont and Long Island Sound to the South; the Village of
Mamaroneck, Town of Rye, and Town of Harrison to the East; Village of Scarsdale to the
North; and the City of New Rochelle to the West (See Figure 0-2).

The Unincorporated Town of Mamaroneck (The Town) has a population of 11,977 (2010
Census). The Town has a temperate coastal climate with an average high July temperature
of 84.5 degrees Fahrenheit. The average minimum temperature in January is 22.23 degrees.

The average annual rainfall is 42.27 inches. (www.homefacts.com).

0-1
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The Town is protected by its Police Department, Fire Department, and Ambulance District.
The Police Department protects the citizens in the Unincorporated area of the Town and
consists of one Chief, two Patrol Division Lieutenants, one Administrative Lieutenant, one
Detective Sergeant, six Patrol Division Sergeants, three Detective Division Detectives, one
Youth Division Detective, one Records Police Officer, and 24 Patrol Division Police
Officers.

The Fire District provides fire rescue and emergency medical services within the
Unincorporated Town of Mamaroneck. The Unincorporated Town borders are also the
same borders of the Fire District. The Fire Department consists of three Volunteer Chiefs,

fifty Volunteer Firefighters, and fourteen full time Firefighters/EMTs.

The Larchmont/Mamaroneck Volunteer Ambulance Corp. provides emergency medical
service and responds to all medical calls within the Village of Larchmont and the
Unincorporated Town of Mamaroneck. It also provides additional mutual aid to the Village
of Mamaroneck, City of New Rochelle, and other neighboring communities. The
Larchmont/Mamaroneck Volunteer Ambulance Corp. consists of twenty Volunteer EMTs

and a combined total of thirty Volunteer Drivers, Attendants, and Support Personnel.

The Ambulance District coordinates advanced and basic life support services to the Village
of Larchmont, Town of Mamaroneck, and Village of Mamaroneck. It provides Paramedics
and coordinates emergency rescue training to all EMTs. The Ambulance District consists of
one full time Administrator/Paramedic, one full time Basic Life Support Coordinator/EMT,

and twenty-five part time Paramedics.

Flooding has been identified as a major problem in the Town. Major storms, floods, and
other hazards that have damaged properties have on several occasions, impacted
Mamaroneck. (See Section 4). Past natural disasters have resulted in large expenditures of

both private and public funds to repair and rebuild damaged properties and facilities.

0-2
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The Town of Mamaroneck’s major floodplains are located along the Sheldrake River and its
tributaries, stretching from the Northern most section of the East Branch, which flows south
from Scarsdale; and the West Branch, which flows from New Rochelle down to the
Larchmont Gardens Lake and into the Town of Mamaroneck. The two branches combine
into one river at West Brookside Drive. Other floodplains are located along the Premium
River in the Southwest section of the Town, the East Creek in the Southeast, and the

Mamaroneck Reservoir in the Northeast.

This Plan contains information obtained from a variety of Federal, State and local sources.
Flood information shown on the maps in this Plan are approximate and are based on existing data
sources such as current FIRM and FIS documents. The plan also takes into account FEMA'’s

Advisory Base Flood Elevations, based on damage from Superstorm Sandy.

Requirements

This Multi-Hazard Mitigation Plan follows FEMA regulations and guidelines for mitigation
planning. (See 44 CFR Part 201, FEMA Example Plans 2003, 2012 guidance, and FEMA’s most
current Local Mitigation Planning Handbook guidance, dated March 2013. The requirements for
the Hazard Mitigation Planning and Hazard Mitigation Grant Program are described in the
Federal Register (Vol. 67 No. 38/February 26, 2002). The approach involves collecting and
profiling hazard information, assessing hazard impacts, setting goals and objectives, developing
and reviewing mitigation alternatives, evaluating risks and benefits, establishing priorities and
preparing a course of action. This plan also satisfies requirements for several federal programs.

Target grant and insurance rate reduction programs include, but are not limited to:

e FMA, (Flood Mitigation Assistance Program)

e PDM (Pre-Disaster Mitigation Grant Program)
e HMGP (Hazard Mitigation Grant Program)

e DMA 2000 (Disaster Mitigation Act of 2000)

The DMA amends the Robert T. Stafford Disaster Relief and Emergency Assistance Act by
adding a section, which places emphasis on Mitigation Planning. It requires local governments
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to have an approved “All-Hazard Mitigation Plan” in place to be eligible to receive Hazard
Mitigation Grant Program funding. The plan must also include criteria established in 44 CFR
Part 201.6 Hazard Mitigation Planning and Grant Program. This Multi-Hazard Mitigation Plan
for the Town of Mamaroneck incorporates all probable hazards. Under the Community Rating
System (CRS) Program, each homeowner’s flood insurance cost could be reduced from 5% to
50%.

Plan Process

This Multi-Hazard Mitigation Plan is the result of a process that involved the work of the
Consultant, the Environmental Technology Group (ETG), Inc., and the Town of Mamaroneck’s
Hazard Mitigation Planning Committee, the Town Board, Town Administrator, several operating
departments in the Town including the EMS/Ambulance District, Fire Department/Rescue,
Police Department, Public Works, Code Enforcement & planning, participating citizens,
Westchester County Department of Emergency Services and the New York State Office of
Emergency Management (NYSOEM). Local, State and Federal stakeholders include local
citizens and key stakeholders from neighboring communities. The purpose of this Plan is to
address both the past and probable future hazards and to develop action items to mitigate
identified hazards. These actions are intended to protect citizens, businesses, properties and
infrastructures in the Town. This Plan is divided into 10 Sections. Each of the sections is a step
in the FEMA process that addresses a phase in the planning process. The process is based on
FEMA'’s guidance and example plans established in 2003, 2012, and March 2013.

The first 8 steps of this planning process are:

Step 1- Organize Resources

Step 2- Involve the Public

Step 3- Coordinate with other Agencies and Organizations
Step 4- Assess the Hazards

Step 5- Assess the Problems

Step 6- Set Goals and Objectives

Step 7- Review Possible Activities

Step 8- Prepare a Draft Action Plan
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These steps represent the development process of the Multi-Hazard Mitigation Plan. The last
two steps are action items which the Town can take once the Plan is approved by FEMA and

adopted by the Town Board. They include:

Step 9- Implement, Evaluate and Revise the Plan
Step 10- Adopt the Plan.

Public Participation

The public is invited to participate in development of the plan through the local newspaper,
postings in public places and the Town Web Page. Town residents have the opportunity to
participate, provide input in public meetings and express concerns about the flood and other
hazards they face on a regular basis. The residents provide input for actions that would aid in
mitigating the problems. The public will be involved in the Plan’s revision and updating
process. Public input on key issues will be encouraged and notices and progress will be
published in local papers. The Town posts updates on their Website,

http://www.townofmamaroneck.org/index.html

Assessment of Hazards and Vulnerability

The plan process involves identifying all possible hazards that could harm people in the
community or damage buildings and structures. A profile of each hazard was prepared and each
hazard is ranked according to their importance. This hazard assessment was based on evaluating
the frequency of occurrence, extent and severity of impact to property and people, cascading
effects on other hazards, duration of the hazard, warning time prior to onset, and recovery time
from the hazard. Historical records and documents for each hazard impacting the Town were
summarized and evaluated. Based on the assessment of each hazard profile, only the most
significant hazards were analyzed further for a detailed impact analysis, proposed mitigation

measures and a cost benefit evaluation.

Goals and Objectives
Five major Goals were developed with the aid of the Hazard Mitigation Committee. These

include:


http://www.townofmamaroneck.org/index.html
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Avoid and reduce hazards from flooding.
Protect the community from catastrophic disasters to avoid loss of life and injury.
Protect public and private property and infrastructure from catastrophic disasters.

Protect environmental and natural resources.

o M D

Involve the community, partners, and stakeholders in identifying and implementing

mitigation measures.

In addition, 22 objectives were formulated as a means to obtain these goals. (See Section 6.)
Setting of goals and objectives are an important part of the strategy for planning mitigative

actions.

Mitigation Strategies

As part of the strategy, specific activities or actions are identified to reduce the risk of identified
hazards. Priorities are established for mitigation activities based on these analyses and the goals
and objectives set for the community. Mitigative actions are assembled that were effective,
feasible and met the objectives specified in Section 6. Approximate costs are compared to the
benefits identified.

Prepare Action Plan

About fortty mitigation activities are proposed to address principal hazards evaluated in the Plan.
The purpose of this action plan is to identify which tasks will be implemented first and to outline
the strategy for implementation of each of the items. Most of the proposed activities are
dependent on funding from County, State or Federal grants. The Action Plan is a working
document which is expected to change as conditions and needs vary. Tables in Section 8 provide
action items and priorities, approximate costs, administrative responsibility, schedule and/or
duration of the activity and possible funding sources. The cost and benefits for each proposed

activity were then evaluated and priorities established in the hazard mitigation action Plan.

Implementation
This Plan will be approved by the Town of Mamaroneck Board and by FEMA. It will then be

implemented, updated and modified by the Town according to Step 9 in Section 9. Five-year
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updates will include the success of implementing the Plan’s activities, availability of funds,

availability of new hazard information and changes in priorities.
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Town of Mamaroneck
Multi-Hazard Mitigation Plan

Section 1 - Planning Process

1.A Background Information

This single jurisdiction Multi-Hazard Mitigation Plan has been developed for the unincorporated
section of Town of Mamaroneck, which is located in Westchester County, New York. (See
previous Figure 0-2, 1.1 and 1-2 below.) This Plan identifies and assesses natural and manmade
hazards that could adversely impact the community. The Plan then proposes and evaluates
feasible mitigation activities for Mamaroneck, which meet identified goals and objectives and
mitigate the identified hazards based on priorities, costs and benefits. The Town of
Mamaroneck will coordinate with any future multi-jurisdictional plan prepared by Westchester

County.

1.A.1 Mamaroneck Background Information

The Town of Mamaroneck was officially created in 1788. There are two Villages located within
the Town: The entire Village of Larchmont (1 square mile), and part of the Village of
Mamaroneck lying west of the Mamaroneck River bordering Rye Neck (2.3 square miles). The
remainder of the Town is the unincorporated areas (5.17 square miles), which is not a part of
either Village. Though both the incorporated Villages and the unincorporated Town are self-
governing, they define the Town as a political and governmental subdivision of the State of New
York. Total population, according to the 2010 U.S. Census is 29,156. This Hazard Mitigation

Plan will focus on the unincorporated Town of Mamaroneck.

The Unincorporated Town of Mamaroneck is a community located in Southeastern Westchester
County with a population of about 11,977 people recorded in the 2010 U.S. Census. It is
bordered by the Village of Larchmont and the Long Island Sound to the South; the Village of
Mamaroneck, Town of Rye, and Town of Harrison to the East; Village of Scarsdale to the North;

and the City of New Rochelle to the West. (See Figures 0-2 and 1-1). The Town has a land area

1-1
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of 2,265 acres. About 792 acres, or 35% of the Town consists of open space. (Westchester

County Department of Planning, 2010.)

Table 1-1. Town of Mamaroneck Open Space Acreage
Total State  Local
Open Space Municipal Percent Park Parks
Acres Acreage Municipality Acres Acres
792 2,265 35% 210 95

Source: - Westchester County Department of Planning, 2010. Databook.

The Town has a temperate coastal climate with an average high July temperature of 84.5
degrees Fahrenheit. The average minimum temperature in January is 22.23 degrees. The

average annual rainfall is 42.27 inches. (www.homefacts.com).



http://www.homefacts.com/
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1.A.2 Demographics

The population was 11,977 in the 2010 census with a population density of 3,422/mi®. (Table 1-
2), US Census Bureau, 2010.) The Town’s population increased by 8% from 11,141 in 2000 to
11.977 in the 2010 census. There were 4,510 occupied housing units in the Town and the
median income was $136,006. The racial makeup of the Town in 2010 was 84.9% White, 6.7%

hispanic, 4.6% Asian, 1.8% Black or African American, and 3% from other races.

The Town is largely a residential and a commuter community. A number of commercial small
businesses are present in the Town. The Town of Mamaroneck is socioeconomically diverse

with most residents being middle to upper middle class professionals.

Table 1-2 Town of Mamaroneck Demographics.

Total Population African Median
Population Density White  American __Asian _Hispanic __ Income

11,977 3,422 10,170 210 548 805 $136,006
(US Census, 2010)

1.A.3 Characteristics of the Town of Mamaroneck

The Town of Mamaroneck is a largely built-out residential suburban community. The Town is
primarily residential. There are some large tracts of recreational land, and small areas of
commercial development. Most commercial activity, consisting mainly of local commerce, is
located in the small commercial business districts, along the Boston Post Road, Fifth Avenue,

and Myrtle Boulevard. There is virtually no manufacturing in the Town.

Interstate-95, also known as the New England Thruway, is a major traffic artery that is heavily
travelled by passenger vehicles, trucks, and buses. US-1, also known as the Boston Post Road, is
another major traffic artery that is subject to both heavy passenger and commercial vehicular
traffic. Other highly traveled roads include Weaver Street, which provides access to Scarsdale
and New Rochelle; and Palmer Avenue, which provides access to New Rochelle, Larchmont,
and the Village of Mamaroneck. The Metro-North Railroad’s New Haven Line runs from New

York City. The Larchmont Train Station services residents in the Town of Mamaroneck. These

1-5
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tracks are also used by Amtrak, a national communter line, and limited use by CSX, a freight

line.

The Sheldrake River and East Branch Sheldrake River are the major streams in the Town.
The Sheldrake River has a drainage area of 6.3 miles. The East Branch Sheldrake River has
a drainage area of 1.9 square miles. Both rivers flow through the Town in a generally
southeastern direction. Principal flooding areas exist along the Sheldrake River between its

confluence with the East Branch and Rockland Avenue.

The Town’s primary water supply comes from the New York City Reservoir and Aqueduct
System. Westchester Joint Water Works provides the water for the Town.

1.A.4 Town Government

The Town of Mamaroneck is governed by a Town Board, which consists of the Town
Supervisor, who serves as Chief Executive Officer, and four council members. (See Figure
1-3.) The Town Board is responsible for legislation, appropriation of monies, and decision
making on general local governmental policies. The Board authorizes the annual budget
and the collection of taxes. The current Town Supervisor is Nancy Seligson. Current

Council members are Phyllis Wittner, Ernest Odierna, Abby Katz, and Jaine Elkind Eney.

The Town Board is supported by the Town Administrator, who serves as the Chief
Operating Officer. The Town Administrator provides the Supervisor and the Town Board
with background information and recommendations for policy decisions. The Administrator
implements all policies created and approved by the Board, and oversees the daily operation
of the Town, its various departments and personnel. In addition, the Administrator is
responsible for proposing the annual budget to the Board, and implementing it, once

authorized.
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1.A.5 Town Services

Emergency Services

The Town has separate services for Police Department, Fire Department and Ambulance Corps.
The Larchmont/Mamaroneck Volunteer Ambulance Corp. is responsible for responding to all
medical calls within the Town of Mamaroneck and the Village of Larchmont. It also provides
mutual aid to the Village of Mamaroneck, City of New Rochelle, and other neighboring
communities. The Ambulance Corp. consists of twenty volunteer Emergency Medical

Technicians and thirty volunteer Drivers/Attendants/Support Personnel.

The Ambulance District coordinates advanced and basic life support services for the Town of
Mamaroneck, Village of Larchmont, and Village of Mamaroneck. The District provides
Paramedics and coordinates training and certification of all Emergency Medical Technicians.
The Ambulance District consists of one full-time Ambulance District Administrator (Paramedic),

one full-time Basic Life Support Coordinator (EMT), and twenty-five part-time Paramedics.

Fire and Rescue Services:

The Town of Mamaroneck Fire Department operates out of the Weaver Street Firehouse. It
provides fire, rescue, and emergency response services to the Town. The Fire District
boundaries are the same boundaries as the Unincorporated Town of Mamaroneck. It is run by
about seventy volunteer firefighters, fourteen career firefighters and an active Junior Firefighter
program. The Town Board serves as the Board of Fire Commissioners, and governs the 5 square
mile Town of Mamaroneck Fire District. The Town of Mamaroneck Fire Department’s
apparatus includes one aerial ladder truck, three engines, two rescue vehicles, three Chief’s cars,

and two inflatable, gas-powered boats.



Figure 1-3. Town of Mamaroneck Organization Chart
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Town of Mamaroneck Police Department: The Police play an integral role in maintaining
order in the Town. The Town of Mamaroneck Police Department provides basic police
services to the unincorporated area of the Town, such as crime prevention and investigation,
patrol and traffic enforcement, and has a youth division. It also assists the Volunteer
Ambulance Corps by responding to emergency medical calls.

The Town of Mamaroneck Police Department is run by one Chief and is comprised of two
Patrol Division Lieutenants, one Administrative Lieutenant, one Detective Sergeant, sSix
patrol Division Sergeants, three Detectives (Detective Division), one Detective (Youth
Division), one Police Officer (Records Office), and twenty-four Police Officers (Patrol

Division).

1.B Plan Requirements and Supervision
1.B.1 FEMA Requirements

The Federal Emergency Management Administration (FEMA) requires municipalities to compile
a structured hazard mitigation plan to qualify for several FEMA grant programs. Prior to these
requirements, local governments could choose if they wanted to implement a hazard mitigation
plan or a flood mitigation action program in order to qualify for FEMA funds. The Town is
required to prepare a Multi-hazard Mitigation Plan that meets current Federal requirements if it
wishes to apply for FEMA funding. FEMA authorized funding under the Pre-Disaster
Mitigation program for the Town of Mamaroneck, NY, Multi-hazard Mitigation Project. A
major objective of a Hazard Mitigation Plan is to prevent or mitigate hazards that would
otherwise require an emergency response under the National Incident Management System
(NIMS), which is administered by FEMA.

This Multi-Hazard Mitigation Plan is based on FEMA’s Local Mitigation Planning Handbook
(2013), and FEMA regulations and guidelines, which were discussed below. This Plan follows
the process described in the FEMA State and Local Mitigation Planning How-to Guides (FEMA
386 Parts 1-4, FEMA, 2003a) and follows the FEMA example Plans (FEMA 2003b). The New
York State Office of Emergency Management (NYS OEM) oversees the process.
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This Multi-Hazard Mitigation Plan follows FEMA regulations and guidelines for State and local
mitigation planning. (See 44 CFR Part 201 and FEMA Example Plans, 2003.) The requirements
for the Hazard Mitigation Planning and Hazard Mitigation Grant Program are described in the
Federal Register (Vol. 67 No. 38/February 26, 2002). The approach involves collecting and
profiling hazard information for all probable hazards, assessing the hazard impacts, setting goals
and objectives, developing and reviewing mitigation alternatives, evaluating risks and benefits,
establishing priorities and preparing a course of action. This plan also satisfies requirements for

several Federal programs.

Target grant and insurance rate reduction programs include, but are not limited to:
e FMA, (Flood Mitigation Assistance Program)
e PDM (Pre-Disaster Mitigation Grant Program)
e HMGP (Hazard Mitigation Grant Program)
e DMA 2000 (Disaster Mitigation Act of 2000)

The DMA 2000 amends the Robert T. Stafford Disaster Relief and Emergency Assistance Act by
adding a section, which places emphasis on Mitigation Planning. It requires local governments
to have an approved “All-Hazard Mitigation Plan” in place to be eligible to receive Hazard
Mitigation Grant Program funding. The Plan must also include criteria established in 44 CFR
Part 201.6 Hazard Mitigation Planning and Hazard Mitigation Grant Program. Requirements
and criteria for developing the Plan are specified in this regulation. This Multi-Hazard Mitigation
Plan for the Town of Mamaroneck incorporates all probable hazards in accordance with these
requirements. Completion and approval of a Multi-Hazard Mitigation Plan is required by federal
regulations in order to receive funding for flood prevention and storm protection projects or other
FEMA Programs. For disasters declared after November 1, 2004 a local government must have

this Plan approved by FEMA in order to receive grants.

The flood hazards mitigation portion of this plan can be used as the first step in getting approval
for the Community Rating System (CRS) Program. This Program is a National Flood Insurance
Program (NFIP) that provides incentives for the communities to complete activities that reduce
flood hazards risks. When a community completes these activities, the insurance premiums of

1-10



ETG, Inc. Section 1 Planning Process

Town of Mamaroneck Multi-Hazard Mitigation Plan Draft 1

these policyholders can be reduced. This Plan, subsequent filing of an application, and receiving
approval are necessary for qualifying for this Program. Under the CRS Program, each

homeowner’s flood insurance cost could be reduced from 5% to 50%.

1.B.2 Planning Steps
This Plan addresses both the known past and potential future hazards and develops action items
that the Town can implement to protect its citizens’ businesses, and their property. This Plan is
divided into 10 Sections. Each of the sections is a step in the FEMA process that addresses a
phase in the planning process. The process is based on FEMA’s guidance and example plans
dated March 2003. These first 8 steps are:

Step 1 Organize Resources

Step 2 Involve the Public

Step 3 Coordinate with other Organizations

Step 4 Assess the Hazards

Step 5 Assess the Problems

Step 6 Set Goals and Objectives

Step 7 Review Possible Activities

Step 8 Prepare a Draft Action Plan

These Steps represent the Multi-Hazard Mitigation Plan development. The last two Steps are
action items for the Town to take once the Plan is approved by FEMA following its adoption by

the Town Board. They are:

Step 9 Implement, Evaluate and Revise the Plan
Step 10 Adopt the Plan.

This Multi-Hazard Mitigation Plan is the result of a process that involved the work of the
consultant, the Environmental Technology Group (ETG), Inc. and the Town of Mamaroneck’s
Hazard Mitigation Planning Committee.  The Town Board, Town Supervisor, Town
Administrator, and several operating departments in the Town including the Town of

Mamaroneck’s Ambulance Corps, Fire, Police, Building, Highway, and Community Services
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Departments provided information and input for the Plan. Participating citizens, Westchester
County Department of Emergency Services and the New York State Office of Emergency

Management (NYS OEM) were additional resources.

Organizing the Town resources: This is a first step in the planning process. The Town’s
administrative staff was crucial to the organization of the Hazard Mitigation Planning Committee
and in working with the consultant during the development of the Plan. The Town’s Ambulance
District Coordinator, Michael Liverzani is the designated Town Hazard Mitigation Coordinator,
and was active in coordinating resources and public involvement and providing information for
the development of the Plan. Town Officials, the Hazard Mitigation Planning Committee, and

community participants’ reviewed and commented on this Plan.

Using a standard review process FEMA evaluates and comments on the Draft Plan. These
comments are resolved and incorporated into the Draft Final Plan prior to approval. The Draft
Final Plan is then presented to the Town Board for approval and acceptance and then forwarded
by NYS OEM to FEMA for review and approval.

Where applicable, Geographic Information Systems (GIS) maps that identify hazard locations,
critical facilities, and vulnerabilities were incorporated in this plan. The Plan includes an
appendix with supporting documents and articles and hazard analyses details, which were

discussed in the main part of the plan.

The plan process involves identifying all possible hazards that could harm people in the
community or damage buildings and structures. A profile of each hazard is prepared and each
hazard is ranked according to their importance. Rating and ranking of scores were developed
using the New York State Hazards NY (HAZNY) computer program. (See Section 4C.) This
assessment is based on the frequency of occurrence, extent of impact, severity of impact to
property and people, cascading effects on other hazards, duration of the hazard, warning time

prior to onset of the hazard, and recovery time from the hazard.
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Based on this analysis and the hazard assessment provided for each profile, only the most
significant hazards were analyzed further for a detailed impact analysis, proposed mitigation
measures and a cost/benefit evaluation. Priorities were then established for mitigation activities

based on these analyses and the goal and objectives set for the community.

This Plan contains information obtained from a variety of Federal, State and local sources. (see
Section 3, Coordination with Other Agencies.) The accuracy of this information has been
verified to the best extent possible. For the majority of hazards evaluated in Section 4D and 4E
(such as hurricanes, high winds, blizzards and ice storms), specific locations or extent of
damages could not be specified since the entire Town is at risk. Flood information shown on the
maps in this Plan is approximate and is based on existing data sources such as current Flood
Insurance Rate Maps (FIRM) and Flood Insurance Studies (FIS). Information on these maps is
regarded as acceptable for planning purposes.

This Plan will be updated and modified by the Town according to Step 9 in Section 9. Updates
will include the success of implementing the Plan’s activities, availability of funds, availability

of new information and changes in priorities.

1.C Supervision and Direction of the Plan

The planning process included the formation of a project team which coordinated with the Town
staff (Figure 1-4). Town officials, the Planning Committee, and community participants
reviewed and commented on the Plan. FEMA staff will then review and comment on the Draft
Plan so that issues are resolved prior to approval. The Draft Final Plan is presented to the Town
Board for approval and acceptance and then forwarded by NYS OEM to FEMA for their final
review and approval. The project team, participating citizens and organizations involved in the
planning process are discussed below.

Figure 1-4 shows the team members involved in the planning process. Key to the success of the

process was the coordination of Town officials, the Consultant, stakeholders and the public.
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Michael Liverzani, Ambulance District Coordinator, was the designated coordinator of the
Multi-Hazard Mitigation Plan. The Environmental Technology Group, Inc. (ETG), Inc.
managed the consultant planning activities. James E. Brower, Ph.D., Environmental Planner,
supervised and advised the planning efforts. The Plan was prepared with the assistance of the

Town staff and the Planning Committee.

ETG worked closely with the Town Hazard Mitigation Coordinator, the Planning Committee and
other Town officials in developing the Plan. William J. Seevers of ETG, served as the
Consultant Project Officer and liaison with consulting personnel. Albert Machlin of ETG,
assisted with assessing feasibility of mitigative strategies. Valerie Rifkin, an Environmental
Planning Specialist, coordinated the plan by collecting, researching and reviewing documents,
evaluating hazard information, assessing the hazards, assessing the impacts, and in preparing
several sections of the Plan. The GIS mapping, HAZUS modeling and technical assistance were

provided by ETG consultant Yuping Shen.

1.D Hazard Mitigation Planning Committee

A Hazard Mitigation Planning Committee was appointed by the Town Hazard Mitigation
Coordinator to provide input, guidance, review and information needed to develop the Multi-
Hazard Mitigation Plan. (See Figure 1-4) It contained key representatives of the Town who
provided various services for the Town affected by the proposed plan. Michael Liverzani served
as the Chairperson of the Hazard Mitigation Planning Committee. Members of the Committee
are listed in Figure 1-3 and consist of Town staff and public citizens who are familiar with the
potential hazards facing the Town. Michael Liverzani served as the primary point of contact for

the mitigation planning consultant and the Planning Committee.

The Planning Committee was knowledgeable of the Town needs and was very active and
involved in the Plan development. The viewpoints of the Committee regarding hazards of
concern and mitigation needs have been solicited through formal meetings. The Committee met
frequently during the preparation of the plan to discuss the progress of the Plan and to provide

input into the process (see Table 1-4). They have been especially helpful in focusing on the
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Figure 1-4. Hazard Mitigation Planning Committee and Consultants
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issues that are of greatest importance to the safety of Town property and residents. They have
played a large part in identifying major hazards, shaping the goals, objectives and proposing
activities given in Section 6 and 7 of the Plan. The committee included a diverse group

representing different services in the Town.

The Hazard Mitigation Planning Committee was responsible for the following planning
activities:

e Assist and oversee the public involvement process.

e Identify and encourage participation from regional agencies, stakeholders and citizens in

the development of the Plan.

e Assist in identifying community hazards.

e Review and comment on the hazard ranking and assessment.

e Develop goals and objectives for mitigation activities.

e Assist in identifying hazard mitigation activities important to the community.

e Assist in gathering information, plans and documents to include in the Plan.

e Oversee the development and review of the Plan drafts.

e Adopt, revise and maintain the Plan.

1.E Public Involvement

Section 2 discusses the second stage of the planning process — public involvement and how the
public was involved in the process. Two formal public meetings are held to inform the
community and Town Board about the planning process. Drafts of the Plan were made available
for community review. Input from the community was actively sought through public notices,

public meetings, and direct participation on the Planning Committee.

The Town of Mamaroneck website: www.townofmamaroneck.org provided a good resource for

public involvement. The community will continue to be involved in the revision and updating
process. Public meetings on key issues will continue and notices ad progress will be published

in local papers.

1-16


http://www.townofmamaroneck.org/

ETG, Inc. Section 1 Planning Process
Town of Mamaroneck Multi-Hazard Mitigation Plan Draft 1

1.F Planning Activities

A kickoff meeting to plan and organize the process was held with Town Administrator and Town
Hazard Mitigation Coordinator and staff on April 2, 2013 at the Town of Mamaroneck Town
Center.
direction of the process is discussed in Section 1B below. Table 1-3 lists the key activities and

milestones in developing the Multi-Hazard Mitigation Plan. Preparation of this Plan involved:

In addition several plans, documents and requirements were reviewed including:

Figure 1-4 shows the staffing used for the developing the Plan.

Input and coordination from several key Town participants

Regular meetings and discussions with the Hazard Mitigation Planning Committee,

Review, comment of the Plan by the Town community
Review and approval by the Town Board

Review, comment and approval from FEMA.

Town Building and Fire Codes

Town Comprehensive Emergency Response Plan
Town Development Plans

Town Waterfront Revitalization Plan

Westchester County Stream Control Law

Westchester County Emergency Management Plan
New York State Building Code

Town’s Flood Insurance Study /Town Flood Insurance Rate Maps
Federal Disaster Mitigation Act of 2000

New York State Hazard Mitigation Plan

FEMA "How-to Guide" (FEMA 386)

FEMA “Local Mitigation Planning Handbook” (2013)
National Weather Service Information

USGS Information
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Table 1-3 Key Activities, Meetings and Milestones.

Date Event Key Participants

Town Board authorize the plan Town Board
3/20/2013 Award consultant contract Town Board, Town Mgmt."
4/2/2013 Project initiation and kickoff meeting with Town representatives Town Mgmt., Consultant®
6/18/13 1 Committee meeting project review, hazards HAZNY analysis Town Mgmt., Consultant, Committee®
7/18/2012 | 2" Committee meeting review of goals and objectives Town Mgmt., Consultant, Committee
12/18/13 1°" Public Meeting. Briefing on hazards and plan process Town Board, Consultant, Public’
9/26/13 3™ Committee meeting — review of mitigation measures Town Mgmt., Consultant, Committee
11/6/13 Consultant Plan Overview with Town Board (Work Session) Town Board, Consultant
11/15/13 Submit 1% Draft for Committee review Town Mgmt., Committee

4™ Committee Meeting — review comments on Draft Plan

Town Mgmt., Consultant, Committee

5™ Committee Meeting — review

Consultant

Submit Draft Plan to NYS OEM /review and comment by FEMA

Town Mgmt.

Respond to FEMA Crosswalk comments

FEMA, Consultant

Begin 30-day Public Review Period

Public, Participating Partners’

2" Public meeting, Draft Plan Presentation

Town Board, Public

Close of Public Comment period

Public

Resolve FEMA and Public Comments

Town Mgmt., Consultant, FEMA

Incorporate all Final Comments in Plan Consultant
Adoption of Plan by Town Board Town Board
Submit Final Draft Plan to NYS OEM and FEMA Town Mgmt.

1. Town Administrator and Town Hazard Mitigation Coordinator. 2. Consultant — ETG, Environmental Technology Group. 3. Committee — Town of
Mamaroneck Hazard Mitigation Planning Committee. 4. Public — Town of Mamaroneck residents. 5. Participating Partners — Organizations having an interest

in the Plan.
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1.G Formal Community Process and Approval

The preparation of this Multi-Hazard Mitigation Plan is backed by a formal community process
and approval. Major stages of planning are reviewed, documented, authorized and approved by
the local government Town Board and FEMA. This process and approval includes authorization
and funding of the plan development, selection and approval of a consultant to prepare the Plan,
approval of the draft and final plan by FEMA and the Town Board, and documentation of public

meetings.

A Town of Mamaroneck resolution was offered and officially authorized the acceptance of a
proposal for preparation of a Pre-Disaster Hazard Mitigation Plan and establishment of a
committee to complete the project. The Hazard Mitigation Committee, consisting of Town staff,
interested parties and the planning consultant (Figure 1-4) were given full authority to carry out
the steps in the hazards identification, assessment, planning and mitigation process.

Once the draft plan has been accepted by FEMA, the Town Board will adopt the Plan through a
formal resolution (See Section 10). The revisions to the Plan will be submitted to FEMA
through NYS OEM to assure that all comments and issues have been resolved and for approval
of the Plan.

At the Town of Mamaroneck Town Board Meeting 3/20/2013 the Board approved the awarding

of the contract for the preparation of the All Hazard Mitigation Plan to the Environmental

Technology Group, Inc. (ETG).
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Section 2 — Public Involvement and Outreach

The community in the Town of Mamaroneck was invited to participate in the process of
developing this Multi-Hazard Mitigation Plan through invitations in newspapers and website
notices and postings around the Town. They were asked to provide comments at meetings, in
letters and emails (See Appendix). A draft of this Plan was made available to the public at the
Town Center, Library and on the Town website. A list of all public and committee meetings and
other key activities of this plan were given in Table 1-3 in Section 1. (See Appendix for

additional details.)

Public meetings are held in conjunction with the Town Board meetings. These meetings can be
accessed through LMC-TV the local public access television station. They can be viewed on
Cablevision channel 76 or Verizon channel 35. The Board meetings can be viewed online at

www.Imc-tv.org Videos on Demand, Municipal meetings.

2.A Public Meetings

A public meeting was (is to be) held in the Town Center Conference Room (__ ) to inform
interested people in the community about the plan and to obtain their input. A notice for the first
public meeting was (is to be) issued on ( 2013) announcing the first meeting, which was
(is to be) held on December 18, 2013 at 8:00 PM. A copy of this public notice is provided
below. The purpose of this first meeting was to summarize for the community the current status
of the project, future planning activities and the process for developing the Multi-Hazard
Mitigation Plan. Members of the community were encouraged to provide input. Several
comments and questions were presented by the Town Board to the consultant. A second meeting
(is to be) held , 2014 to present the Draft Plan for their review and comment. The
purpose of the second meeting is to summarize the Draft Plan, obtain public input and comment,

and present the next steps in the planning and approval process.


http://www.lmc-tv.org/
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(Insert 1 Public Meeting Press Release Here)
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2.B Public Information Activities

Members of the community were encouraged to attend public meetings and to report on notable
hazard issues in the Town. Printed notices were posted in (___ ) public places in the Town. A
notice and meeting summary was also put on the Town Web Page. See the website at

www.townofmamaroneck.org.

In order to facilitate coordination and communication between the Hazard Mitigation Planning
Committee and Town of Mamaroneck citizens, several methods of public outreach were
conducted to inform the public of the Plan and encourage participation in the planning process.
The Town has made (will make) the following efforts for public input in the preparation and

review of this Plan:

e The Town has created a page on its website devoted to the Multi-Hazard Mitigation Plan
to inform residents about the project and allow for direct input.

e A press release, notifying the community about a public meeting on December 18, 2013
was (will be) published in the Journal News and on__/_ /2013 in The Town
of Mamaroneck and surrounding communities.

e A summary of the first public meeting was (will be) posted to the Town of
Mamaroneck’s website (www.townofmamaroneck.org) following the December meeting.

e On __/ /2013, the Draft Plan was (will be) posted to the Town of Mamaroneck’s
website. (www.townofmamaroneck.org)

e A press release notifying the community about the second public meetingon _/ _, 2014
was (will be) sent to Journal News and on_/ ,2013.

e A formal opportunity for public comment will be provided for the Draft Plan that will be
submitted to NYS OEM and FEMA.. A 30 day review period for the Plan will be
provided for public comment.

Examples of public outreach efforts are given and public comments that have been received to

date are documented in the Appendix.


http://www.townofmamaroneck.org/
http://www.mountkisco.org/pages/index
http://www.mountkisco.org/pages/index
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2.C Public Input

The Town officials and Town Board sought public input on the Plan that would help it identify
and prepare for any disasters that could impact the community. The public was invited to
provide information by letter or E-mail and by participation at public meetings. The residents
were informed that this Plan would qualify the Town for grant money to help mitigate the

hazards evaluated in the Plan.

At the first public meeting, the consultant explained that the Town is seeking input from
residents about potential hazards the community faces and ways the local government can help

residents prepare for and recover from disasters.

Public comments were noted and incorporated into this Plan where applicable and feasible. The
meeting was covered by the local press and LMC-TV. The primary hazard of concern is
frequent flooding in various areas of the Town. (See Section 4.D in this Plan.) The public was
invited to review and comment on the Draft Plan. Many concerns and comments are expected

by the end of public review period.

Once the document is complete, it is transmitted to NYS OEM for review and comment by
FEMA. Though the planning procedure officially requires a specific 30-day comment period,
feedback was continually sought and welcomed from the public. Through public outreach the
Town will get ideas from people who have been impacted by these hazards. Anyone wishing to
submit comments to the Town could call (914) 381-7838, submit a letter or email to the Town

Hazard Mitigation Coordinator. at @townofmamaroneck.org.
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Section 3 - Coordination with Other Agencies and
Organizations

Many government agencies and private organizations have stakeholder interest in the
development and implementation of this Plan. Their roles and interests in the Plan preparation
and process were evaluated. Some key agencies may fund programs, oversee regulatory
requirements or provide technical input or review. These agencies or organizations may also
have relevant information useful to the Town needs. Several existing plans and recent studies
that are applicable to this Hazard Mitigation Plan involved different interested parties. These
documents were reviewed and discussed in this plan. This section discusses the public agencies
and organizations that may have stakeholder interest in development and implementation of this

Plan.

3.A Community Stakeholders and Participating Partners

Several potential interested agencies, offices, organizations and groups and their potential roles
are given in Table 3-1. These stakeholders have the various interests in or potential contributions
to this Plan. The following list identifies the group, its role in the planning process. Roles in the
process include: providing sources of data and information, funding of projects, regulatory
oversight, review and input to this Plan and review of specific mitigation action plans prior to
their implementation. Stakeholders were invited to review and comment on the online copy of
the Hazard Mitigation Plan. Other groups, identified below, will be invited to participate a later

time during the planning phase of a specific mitigation action.

Federal Agencies

e Federal Emergency Management Agency (FEMA) - Provided planning guidance, regulatory
oversight, funds and program review for preparation and implementation of this Hazard

Mitigation Plan. Approval of this Plan by FEMA is required.
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Table 3-1. Stakeholders and Participating Interests.

Region 2, New York

Council (LISWIC)

Federal Agencies New York State Agencies Local Agencies Neighboring | Private
Communities | Organizations
Federal Emergency | NY State Office of Emergency | Westchester County Dept. | Village of | Consolidated
Management Administration | Management (NYS OEM) of Health Mamaroneck | Edison
(FEMA)
U.S. Army Corps of Engineers | NYS Dept. of Transportation | Westchester County Dept. | Village of | Verizon and other
(USACE) (NYSDOT) Emergency Management Larchmont Communication
Companies
U.S. Environmental Protection | NYS Department of | Westchester County Dept. | Town of | Cablevision
Agency (USEPA) Environmental ~ Conservation | of Planning Harrison
(NYSDEC)
National Oceanographic and | Hudson River Valley | Westchester County Dept. | Town of Rye | Metro-North Rail
Atmospheric  Administration | Greenway Public Works Road
(NOAA)
U.S.  Geological  Survey | State Elected Officials County Elected Officials Village of
(USGS) Scarsdale
Federal Elected | NY State Department of State | Mamaroneck Union Free | City of New
Representatives (NYSDOS) School District Rochelle
National Flood Insurance Long Island Sound
Program  (NFIP), FEMA, Watershed Inter-municipal

Westchester Joint Water
Works
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National Flood Insurance Program (NFIP), FEMA, Region 2, 26 Federal Plaza, New York,
NY. Regional administrator. This office is a key source of information on flood hazard
insurance. They will be informed of plan activities that are related to flood mitigation and
flood insurance activities.

National Oceanographic and Atmospheric Administration (NOAA) - This agency is a key
source of data and information on natural hazards.

Federal government elected representatives will be informed of plan activities that may
require legislative actions or affect other jurisdictions. The Congressional representative for
the Town of Mamaroneck will be requested formally to seek Federal Funds for flooding

problems in the Town.

New York State Agencies

New York State Department of Environmental Conservation - This State Agency would be
involved with any State Environmental Quality Review Act (SEQRA) requirements,
pollution discharge permits, regulation of hazardous material releases, protection of habitats,
wetlands and protected species related to implementation of this Plan protection of habitats,
wetlands and protected species that may be related to implementation of this Plan. NYSDEC
involvement will be required during the planning stages of specific mitigation actions having
potential environmental impacts.

NY State Office of Emergency Management (NYS OEM) — NYS OEM implements planning
guidance from FEMA, regulatory oversight, funding management and other emergency
planning documents.

NYS Dept. of Transportation - Interfacing with this State Agency will be needed for any
transportation or State highway projects proposed this Plan. The Town coordinates with
DOT for the Traffic Management related to hazard impacts.

Hudson River Valley Greenway - This State-sponsored program facilitates the development
of a voluntary regional strategy for preserving scenic, natural, historic, cultural and
recreational resources while encouraging compatible economic development and maintaining
the tradition of home rule for land use decision-making. Review and input from this group
will be sought for specific projects affecting their interests during the planning phase for that

mitigation action.
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Local Agencies

Westchester County Dept. of Health - This agency will be needed for review and approval of
any mitigation action plans that may impact drinking water quality of the area or disease
vectors.

Westchester County Dept. of Emergency Management - Any proposed activities that relate to
interfacing of the County and Town fire and emergency services will require input from this
department. Town emergency plans will be reviewed by this group to assure that they are
consistent with the County plans. The Town of Mamaroneck will coordinate with any future
multi-jurisdictional hazard mitigation plan. This Hazard Mitigation Plan was available to the
County for review and comment.

Westchester County’s “Restoration of Society” - This initiative includes the County’s plan
for recovering and restoring communities following a catastrophic event. It focuses on
restoring basic services such as power, water supply and other utilities and infrastructures.
Westchester County Dept. of Planning - This department will be informed of any Town plans
and proposals that relate to County plans.

Westchester County Dept. Public Works - This department oversees design and construction
of infrastructure systems, capital projects and non-recurring repair and replacement projects
for the County. Implementation plans and designs involving public works projects will be
provided to the County for their review and comment.

Local and County Elected Representatives - Local and County officials need to be informed
of multi-hazard issues and proposed mitigation activities. They may also assist in

appropriating legislative funding for needed projects.

Neighboring Communities

The following communities may be involved or affected by the planned actions and will be

informed of mitigation activities being proposed. These communities were invited to review and

comment on this Hazard Mitigation Plan:

Village of Mamaroneck
Village of Larchmont
Town of Harrison

Town of Rye
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e Village of Scarsdale

e City of New Rochelle

Private Organizations

e Consolidated Edison - Review and coordinate plan activities that could affect power failures;
tree damage to power lines or excavation that could affect buried cables.

e Verizon (and other communication companies) - Review and coordinate any plan activities
that could affect telephone communications, tree damage to phone lines or excavation that
could affect buried lines or cables.

e Metro-North Rail Road — Provides commuter rail service to Town of Mamaroneck residents.
They would review and coordinate any plan activities or hazards that could affect rail
service.

e Nature Conservancy — Coastal Resilience project. Provides communities, planners,
businesses, and officials with easy access to information on projected changes in sea level
and coastal storm impacts in order to assist in coastal planning and management decisions.

http://coastalresilience.org/

3.B Representative Agency Contacts
Interested parties were invited to review and comment on the Plan, which was posted on the

Town Website: www.townofmamaroneck.org

Contacts were made with organization representatives to discuss hazards and mitigation
measures relevant to the Town of Mamaroneck. A list of groups recommended for review and

comment is given below in Section 3.D.

Existing documents were obtained from some of the agencies cited above. A full listing of
available documents and citations is given in Section 3.C below and in the References Cited,
Section 11, at the end of Part | of this Plan. A variety of information was obtained from several
of these agencies using the Internet. Sources were also obtained from the local newspapers and

newspaper websites were used for information on historic events.
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3.C Review of Community Needs, Goals and Plans

Community needs, goals and plans were discussed with the Town officials from the beginning of
the planning process. Discussions were held at Planning Committee meetings and public
meetings. The Community presented their needs at two public meetings, particularly for
mitigation of flood hazards. (See Section 2 above.) The public hazards concerns have been
incorporated into the Plan. Additional public input to the Draft Plan will be included prior to the
final submission of the Plan. The result of this review process is found in Steps 6, 7 and 8 in the

establishment of goals, objectives, priorities and a mitigation plan.

Several plans, studies, reports are listed in Section 11 References Cited were used to obtain
information for this Hazard Mitigation Plan. Key sources include:
e Flood Mitigation Action (FMA) Plan - February 2008

e Town of Mamaroneck Web Site, www.townofmamaroneck.org

e Town of Mamaroneck Comprehensive Emergency Management Plan

e Town of Mamaroneck Master Plan DE1S-1989 and Updates, Phase 1-1986, Phase 2-1987
e Town of Mamaroneck and Village of Larchmont Waterfront Revitalization Program

e Upper Sheldrake River and Larchmont Reservoir Hydrology Report, 1985

e Sheldrake Watershed Hydrology Study, 1991

e Watershed Advisory Committee Study, 2001

e Emergency Action Plan, Larchmont Reservoir Dam — August 2010

e Pine Brook Drainage Study Draft, 2008

e Feasibility Report - Flood Control Mamaroneck & Sheldrake Rivers — October 1977

e The Nature Conservancy, the Coastal Resilience Project

e U.S. Census Bureau, 2010. Profile of General Demographic Characteristics, Mamaroneck,

New York. http://factfinder.census.gov/

e Flood Insurance Study, Town of Mamaroneck, New York. September 15, 1989
e Flood Insurance Study, Westchester County (All Jurisdictions) September 28, 2007
e Westchester County Hazard Mitigation Plan.
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3.D Draft Action Plan Review

The Draft Hazard Mitigation Plan underwent comprehensive review and comment by Town
Administrators, the Hazard Mitigation Planning Committee, members of the Town Board,
interested Stakeholders, and the public. The public comment period was 30 days. The Draft
Plan was (will be) sent to NYS OEM project manager for FEMA’s review and comment.
Comments by FEMA were (will be) resolved and incorporated into the plan. The final plan

incorporates a resolution of the comments from these reviews.

Several communities, local agencies and groups were openly invited to review and comment on
the plan via the Town of Mamaroneck website.

These invitations included:

e Village of Mamaroneck

e Village of Larchmont

e Town of Harrison

e Town of Rye

e Village of Scarsdale

e City of New Rochelle

e Mamaroneck School District

e Westchester County Planning Department

To date no specific comments were received from other parties that required significant changes
or additions to this Plan.
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Section 4 Assessing the Hazard

4.A Introduction and Background

The Town of Mamaroneck was officially created in 1788. There are two Villages located within
the Town: The entire Village of Larchmont (1 square mile), and part of the Village of
Mamaroneck lying west of the Mamaroneck River bordering Rye Neck (2.3 square miles). The
remainder of the Town is the unincorporated area (5.17 square miles), which is not a part of
either Village. Though both the incorporated Villages and the unincorporated Town are self-
governing, they define the Town as a political and governmental subdivision of the State of New
York. Total population in the three areas, according to the 2010 U.S. Census is 29,156. This

Hazard Mitigation Plan will focus on the unincorporated Town of Mamaroneck.

The Unincorporated Town of Mamaroneck is a community located in Southeastern Westchester
County with a population of about 11,977 people recorded in the 2010 U.S. Census. It is
bordered by the Village of Larchmont and the Long Island Sound to the South; the Village of
Mamaroneck, Town of Rye, and Town of Harrison to the East; Village of Scarsdale to the North;
and the City of New Rochelle to the West. (See Figures 0-2 and 1-1).

The Town of Mamaroneck is subject to a variety of events that may lead to damage from water,
wind and various man-made hazards. From the perspective of FEMA’s Community Rating
System (CRS) objectives, this water-related hazard is a major concern to the Town. In addition
to water-related events, there are severe windstorms, other natural events and man-made hazards
to which the community is potentially exposed. This all-hazard mitigation plan evaluates
flooding events, storm hazards, other natural hazards and several human-caused hazards as
required under the Disaster Mitigation Act 2000 and FEMA 44 CFR Parts 201 and 206, 2002.

Process

The hazard identification and assessment process included four steps:
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1. Identify all potential hazards based on the input from the Hazard Mitigation Planning
Committee and the public, a review of documents and website searches. A list of
potential hazards was developed.

2. Profiles of the hazards of concern were prepared and primary hazards of concern were
evaluated for potential risk assessment. Each hazard was then summarized, evaluated
and characterized in a hazard profile. (See Section 4D.)

3. Assets were then identified and inventoried for impacts of concern. (See Section 5)

4. Potential losses were estimated and the hazards were evaluated for human health and
safety risks and for property damage and losses. (See Section 5.)

A list of potential hazards was prepared and reviewed with the Hazard Mitigation Planning
Committee. Those that were not applicable, prevalent or would not cause significant damage or
personal harm were screened out and not evaluated further. (See Table 4-2, and Section 4.E
Elimination of Hazards.) The list of potential hazards was then evaluated and rated using New
York State’s HAZNY program (See Section 4.C below). The HAZNY process helps to evaluate
the relative degree of hazard posed by each prevalent hazard or significant risk. The New York
State Office of Emergency Management (NYS OEM) recommends that the HAZNY analysis
program be used as one tool to review and assess the hazards. The American Red Cross together
with NYS OEM developed this program. It is an interactive program where members of the

Planning Committee and the consultants provided input to the process.

Background information, frequency of occurrence, impacts, severity, extent, location and other

data were then summarized for each hazard profile. (See Section 4.D below).

Sources of Information:

In addition to the plans, studies and reports noted in Section 3C, several sources of information
were used to identify and characterize the hazards of concern. For definitions of abbreviations
and acronyms see Section 12 Acronyms and Glossary. For additional sources and detailed
citations see Section 11, References Cited. These sources include, but are not limited to:

Hazard Mitigation Planning Committee
Public meeting with residents
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Town of Mamaroneck Officials

Town Board of Supervisors

Local newspaper articles

Town of Mamaroneck website www.townofmamaroneck.org

Documents, plans and Engineering reports supplied by the Town

New York State Standard Multi Hazard Mitigation Plan 2011
http://www.dhses.ny.gov/oem/mitigation/plan.cfm

New York State Standard Multi Hazard Mitigation Plan (Draft) 2014
http://www.dhses.ny.gov/oem/mitigation/hm-plan-2013.cfm

Several NOAA websites http://noaa.gov/

National Climate Data Center www.ncdc.noaa.gov

National Weather Service, Hurricane Page, www.nhc.noaa.gov

FEMA website www.fema.gov/

FEMA Region Il Coastal Analysis & Mapping http://www.region2coastal.com/bestdata
Westchester County Flood Insurance Study (2007)

USGS website http://earthquake.usgs.gov/

Seismic Zoning Maps for NY'S Seismic Building Code

Lamont-Doherty Earth Observatory, Columbia University Website
https://www.ldeo.columbia.edu

Consolidated Edison website, press releases, and studies, www.coned.com/
Westchester County GIS website http://giswww.westchestergov.com/westchester/emap/wc
EPA Enviromapper website http://www.epa.gov/emefdata/em4ef.home

4.B Hazard Identification

The hazards screened include those given in FEMA 386-2 guidance, FEMA (2003b) examples
and Disaster Mitigation Act 2000 guidance (FEMA, 2000), Local Mitigation Plan Review Guide
(FEMA, 2011), Local Mitigation Planning Handbook (FEMA 2013), HAZNY guidance, and
input from the Town of Mamaroneck Planning Committee. The Hazard Mitigation Planning
Committee with the aid of the consultant screened all potential hazards listed and the committee
concluded that these hazards are possible in the Town of Mamaroneck and surrounding areas.
Historic FEMA disaster declarations for New York State are listed below in Table 4-1. Tables 4-

2 and 4-4 summarize the hazards evaluated and the results of their initial screening.
Those hazards in the region that were judged to be prevalent, pose a significant human safety

risk or have a potential to cause significant damage were selected for further analysis. This

assessment was based on available documents, information from databases, and websites. (See
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sources above and Section 11 References Cited.) The sources used to determine the probability

of future events for each natural hazard are given in Table 4-3.  Knowledge and experience of
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local officials and the Hazard Mitigation Planning Committee aided the analyses and
assessments made by the consultant. The consultant guided the Committee through the hazard

assessment process during the period June through November 2013.

The hazards evaluated include:
e natural hazards (floods, hurricanes, other severe storms, winter snow and ice storms and
other natural non-storm hazards),
e technological hazards (environmental releases, fires, explosions and utility failures) and

e human-caused hazards (such as civil unrest and terrorism).
These hazards are individually profiled below in Section 4.D. The prevalent hazards and other

hazards judged to be important were then evaluated using the HAZNY hazard ranking system

discussed in Step 4.C below.
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Table 4-1. Major Historical Disaster Declarations for New York State.

Disaster
Year | Date Disaster Types Active Number
2013 | 07/12 Severe Storms and Flooding Yes 4129
2013 | 04/23 Severe Winter Storm and Snowstorm Yes 4111
2012 | 10/30 Hurricane Sandy Yes 4085
2011 | 09/13 Remnants of Tropical Storm Lee Yes 4031
2011 | 08/31 Hurricane lrene Yes 4020
2011 | 06/10 Severe Storms, Flooding, Tornadoes, Yes 1993
Straight-line winds
2011 | 02/18 Severe Winter Storm and Snowstorm Yes 1957
2010 10/14 Severe Storms, Tornadoes, Straight-line No 1943
winds
2010 | 04/16 Severe Storms and Flooding No 1899
2009 | 12/31 Severe Storms and Flooding, Tropical No 1869
Depression Ida and Nor’Easter
2009 | 09/01 Severe Storms and Flooding No 1857
2009 | 03/04 Severe Winter Storm No 1827
2007 | 08/31 Severe Storms, Flooding, and Tornado No 1724
2007 | 07/02 Severe Storms and Flooding No 1710
2007 | 04/24 Severe Storms and Inland and Coastal No 1692
Flooding
2006 12/12 Severe Storms and Flooding No 1670
2006 | 10/24 Severe Storms and Flooding No 1665
2006 | 07/01 Severe Storms and Flooding No 1650
2005 | 04/19 Severe Storms and Flooding No 1589
2004 | 10/01 Tropical Depression Ivan No 1565
2004 | 10/01 Severe Storms and Flooding No 1564
2004 | 08/03 Severe Storms and Flooding No 1534
2003 | 08/29 Severe Storms, Tornadoes and Flooding No 1486
2003 | 05/12 Ice Storm No 1467
2002 | 05/16 Earthquake No 1415
2002 | 03/01 Snowstorm No 1404
2001 | 09/11 Terrorist Attack No 1391
2000 | 07/21 Severe Storms No 1335
1999 | 09/19 Hurricane Floyd No 1296
1998 | 09/11 Severe Storms No 1244
1998 | 07/07 Severe Storms and Flooding No 1233
1998 | 06/16 Severe Thunderstorms and Tornadoes No 1222
1998 | 01/10 Severe Winter Storms No 1196
1996 | 12/09 Severe Storms/Flooding No 1148
1996 | 11/19 Severe Storms/Flooding No 1146
1996 | 01/24 Severe Storms/Flooding No 1095
1996 | 01/12 Blizzard No 1083
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Table 4-1. Major Historical Disaster Declarations for New York State
(Contd.).

Disaster
Year Date Disaster Types Active Number
1993 | 04/02 World Trade Center Explosion No 984
1992 | 12/21 Coastal Storm, High Tides, Heavy Rain, No 974
Flooding
1991 | 09/16 Hurricane Bob No 918
1991 | 03/21 Severe Storm, Winter Storm No 898
1987 | 05/15 Flooding No 792
1985 | 10/18 Hurricane Gloria No 750
1985 | 03/22 Snow Melt, Ice Jams No 734
1985 | 03/20 Flooding No 733
1984 | 09/25 Severe Storms, Flooding No 725
1984 | 04/17 Coastal Storms, Flooding No 702
1977 02/05 Snowstorms No 527
1976 | 09/03 Hurricane Belle No 520
1976 | 07/21 Severe Storms, Flooding No 515
1976 | 06/29 Flash Flooding No 512
1976 | 03/19 Ice Storm, Severe Storms, Flooding No 494
1975 10/02 Severe Storms, Heavy Rain, Landslides, No 487
Flooding

1974 | 07/23 Severe Storms, Flooding No 447
1973 | 07/20 Severe Storms, Flooding No 401
1973 | 03/21 High Winds, Wave Action, Flooding No 367
1972 | 06/23 Tropical Storm Agnes No 338
1971 | 09/13 Severe Storms, Flooding No 311
1970 | 07/22 Heavy Rains, Flooding No 290
1969 | 08/26 Heavy Rains, Flooding No 275
1967 | 10/30 Severe Storms, Flooding No 233
1965 | 08/18 Water Shortage No 204
1963 | 08/23 Heavy Rains, Flooding No 158
1962 | 03/16 Severe Storm, High Tides, Flooding No 129
1956 | 03/29 Flood No 52
1955 | 08/22 Hurricane, Floods No 45
1954 | 10/07 Hurricanes No 26

Source: http://www.fema.qov/disasters/grid/state-tribal-government/38
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Table 4-2. Initial Screening of Potential Hazards.

Potential Possible | Prevalent | Potential Possible | Prevalent
Hazards Hazards | Hazards* | Hazards Hazards | Hazards*
Natural Hazards
Flood X X Land Subsidence
Severe Storm Hazards Land (Rock) Slide
Hailstorm X X Mudflow
Hurricane X X Tsunami
Coastal Storm ** X X Volcano
Severe Storm & X X Wildfire X
Thunderstorm
Tornado X X Technological Hazards
Windstorm X X Air Contamination X
Winter Storm Hazards Building Fire X
Avalanche Explosion X
Ice Jam X Hazardous Materials X
Release (Fixed Site)
Ice Storm X X Hazardous Materials X
Release (Transport)
Severe Snow Storm X X Mine Collapse
Other Natural Hazards Oil Spill X
Dam Failure X Radioactive Release X
Drought X Structural Collapse X
Earthquake X X Utility Failure X X
Epidemic X Water Supply X
Contamination
Erosion X Human-Caused Hazards
Expansive Soils Civil Unrest X
Extreme Temperature X X Terrorism X
Infestation X Transportation Accident X

* A frequent or regular event. May occur more than once in 7 years to several times a year.
** Includes Nor’Easter storms
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Table 4-3. Sources Used to Determine Probability of Future Events for
Natural Hazards.

Hurricane & Storm Hazards Historical weather data

NOAA/National Climatic Data Center

US Landfall Hurricane Probability Project,
Colorado State University

National Weather Service

SHELDUS

Flood Hazards Historical flood data

Town Flood Insurance Study

Engineering Reports supplied by the Town
FEMA Flood Mapping

Town FIRM

Earthquake FEMA

NYS OEM

USGS

NYCEM

Lamont-Doherty Cooperative Seismographic
Network of Columbia University

Winter Storms Historical weather data
NOAA/NCDC

National Weather Service
SHELDUS

Tornado and Wind Hazards Historical data
NOAA/NCDC

Tornado Project Website
SEMO wind zones

Extreme Temperature & Drought Historical data
NOAA/NCDC
National Weather Service
Epidemic Historical data

Center for Disease Control
Westchester County Health Department
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Table 4-4. Summary of Significant Safety Risks and Damage Potential.

Health and Potential for
Possible Hazards Safety Risks | Damage
Natural Hazards
Flood X X
Severe Storm Hazards
Hailstorm X
Hurricane X X
Coastal Storm X X
Severe Rain and Thunder Storm X X
Tornado X X
Windstorm X X
Winter Storm Hazards
Ice Storm X X
Severe Snow Storm X X
Other Natural Hazards
Earthquake X
Epidemic X
Extreme Temperature X X
Technological Hazards
Air Contamination X
Explosion X X
Fire X X
Hazardous Material Spills X X
(Transport)
Hazardous Material Spills (Fixed) X X
Radioactive Release X
Water Supply Contamination X
Utility Failure X X
Human-Caused Hazards
Civil Unrest X X
Terrorism X X

Of the 39 listed hazards in Table 4-2, 30 were considered as possible for the region and only 12
were considered to be prevalent hazards to the community. A significant health and safety risk
was associated with 20 possible hazards and 18 hazards were linked to significant damages to

property, buildings and other structures.
Preliminary Hazard Elimination

Based on the above screening, several Hazards were eliminated from further consideration and

include:
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Avalanches: There are no mountains in or near the town that could produce avalanches.

Erosion of soils: There are no significant areas subject to severe erosion.

Land Subsidence: There are no significant areas subject to subsidence.

Expansive soil hazards: There are no expansive soils hazards in the area.

Volcanoes: Do not occur in this region of the country.

4.C Hazard Ranking by The HAZNY System

Identification and ranking of all hazards that affect the Town of Mamaroneck is a primary
system assessing significant hazards (See Section 4.B above). The Hazards New York (HAZNY)
method further identifies and ranks hazards based on a rigorous method, which combines input
from the community with the experience of emergency services professionals. The Hazard
Mitigation Committee was guided through the HAZNY process to resolve questions concerning
the risk level and priority of consideration for several of the risk factors.

This section discusses the process for selecting and ranking the hazards based on the HAZNY
process. The results of these analyses are shown in Table 4-5 and are discussed below. The
analysis was done under the guidelines of the HAZNY program, which is a New York State
organized process for identifying and prioritizing the risks of hazards that might be experienced
in the Town. The formation of the list, and the determination of their relative values, is based in
part on the actual experience of the Committee members. Additional details are given in the
appendix.

4.C.1 HAZNY Process

The HAZNY process involves a logical ordering by priority, and perception of the hazards that
affect a community like the Town of Mamaroneck. It analyzes and ranks hazards on the basis of
five factors which include:

e Scope covers the aerial extent of the impact and the likelihood that the event itself would

trigger another hazard (i.e. Cascade Effect).

e Frequency of the event.
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e Impact from the standpoint of the likelihood of injury or death, and damage to private
property and public facilities.
e Onset, or how much warning time will be received.

e Duration, or the length of the event and its recovery time.

The detailed summary of Ground Rules is found in the NYS OEM Ground Rules for HAZNY,
which is found in attachments in the Appendix of this Plan. We have ranked FEMA-recognized
“generic” hazards including hazards that have been identified in Mamaroneck from the
standpoint of likelihood of occurrence and prevalence. Using the HAZNY Ground Rules the
committee scored the major risk factors for the group of Mamaroneck hazards that are possible
and prevalent. These factors can be used to examine and quantify other risk factors that may be

identified in the future.

Some potential hazards such as avalanches, mudflows, and volcanoes were excluded since they
were considered of low probability and judged insignificant for further evaluation. (See Table 4-
4.) Several hazards such as civil unrest, epidemics, and drought were considered to be not
prevalent but were included in the HAZNY analysis because they were considered to have
potentially significant impacts, although uncommon. The results of the HAZNY analysis are
given in Table 4-5.
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Table 4-5. Summary of Hazards Scores Based on HAZNY Analysis.

HAZNY Score
Mamaroneck

High Hazard 321-400
Flood 321
Moderately High Hazard 241-320
Coastal Storm* 253
Hurricane 248
Severe Storm & Thunderstorm ** 246
Moderately Low Hazard 161-240
Dam Failure 239
Fire 232
Windstorm 230
Winter Storm 230
Transportation Accident 222
Utility Failure 221
Terrorism 219
Tornado 218
Hazmat (In Transit) 210
Extreme Temperatures 204
Earthquake 202

Oil Spill 201
Landslide 199
Explosion 192
Water Supply Contamination 182
Epidemic 179
Transportation Accident (Rail) 172
Hazmat (Fixed Site) 168
Structural Collapse 164
Low Hazard 44-160
Drought 152
Fuel Shortage 142
Radioactive Release 140
Infestation 136

Air Contamination 132

Ice Jam 123
Food Shortage 119
Fuel Oil Spill 113

* Including tropical storms, Nor’Easters.

** Including severe and gale force winds as well as other non-winter storms listed. Hurricanes and coastal storms
not included
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4.C.2 Hazard Ratings

The HAZNY rating scores were used to further screen hazards. The information from the
HAZNY analysis contributed to the preparation of the Hazard Profiles in Section 4.D. The
Committee concurred in general with the selection of the high, moderately high, moderately low,
and low hazards in Table 4-5. The detailed results of scoring for each hazard are given in the

Appendix.

The most significant hazard in Table 4-5 is flooding with a High hazard ranking. (See Section
4.D below.) The storm of greatest concern for this area is the coastal storm which includes
several types of storms as well as hurricanes, both of which were rated as a moderately high
hazard. This may reflect the fact that few high category hurricanes hit the Town of
Mamaroneck. By the time a hurricane makes landfall it is often relegated to a tropical storm.
By the time Hurricane Sandy made landfall in New Jersey (October 29, 2012), it had lost its
hurricane status and was a “post-tropical cyclone with hurricane force winds”. (NWS National

Hurricane Center. www.nch.noaa.gov). Floods were considered the most severe hazard which is

caused by several types of storms such as coastal storms and severe storms/thunder storms which
were rated as number two and four in the HAZNY analysis. Coastal storms scored 253 and
were rated the 2" highest hazard (Table 4-5). Although not as severe as hurricanes, these storms
cause severe flooding and wind damage. Such storms often last longer and flood more often than
hurricanes. Frequent local flooding is the major community concern expressed in public

meetings.

Both localized and regional utility power failures are a concern which can be the result of
cascade effects from other hazards discussed in Section 4.D below. Utility failures can also
impact critical facilities, rail transportation systems as well as residences, industrial and
commercial facilities. Dam failure with a score of 239 was rate as a moderately low hazard in
the Table 4-5.

Winter storms ranked 7th had a score 230. These storms include blizzards that can damage

buildings, power lines, critical facilities and transportation systems.
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4.C.3 Hazard Rating Criteria

A summary of the hazard rating criteria based on the HAZNY process is attached in the
Appendix. We have ranked FEMA-recognized “generic” hazards including hazards that have
been identified in the Town of Mamaroneck from the standpoint of likelihood of occurrence and
prevalence. Using the HAZNY Ground Rules we scored the major risk factors for the group of
Mamaroneck hazards that are possible and prevalent. These factors can be used to examine and
quantify other risk factors that may be identified in the future.

The HAZNY criteria also provide a basis to specify the relative scope or location of the hazard.
For example: if the hazard occurs at a single location, several individual locations, throughout a
small region or throughout a large region the score will reflect this scope. Of the prevalent
hazards like coastal storms and floods, information on the location/size of the hazard is provided.

The HAZNY scores also incorporate the probability or likelihood of future occurrences. This is
one of the specific quantified elements of input in the HAZNY process. The probability or
likelihood of future occurrence has been specified for each of the hazards included in this

analysis.

The extent or magnitude of each hazard can be expressed and quantified. Such factors as the
extent of the area affected, the likelihood of a cascade effect, the frequency of the event and the
impact of the hazard on the health and safety of people, the impacts on property and the impacts

on infrastructure are all covered in this analysis.

4.D Hazard Profiles

We have assembled a comprehensive summary of past hazard events, which provides accounts
that describe the potential impact of these events on the Town of Mamaroneck. These data
together with firsthand accounts by members of the committee, historical meteorological reports
of hurricanes, Nor’Easters and other storms completes the picture that the Town of Mamaroneck

Planning Committee and the consultants use as an important tool of the planning process.
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Detailed hazard profiles are presented below for the high hazard of flooding, three moderately
high hazards, and seven moderately low hazards listed in Table 4-5 above. The hazard ratings
were based on committee meeting discussions and the New York State HAZNY analysis
discussed in Section 4.D above. These hazards were considered to have a higher magnitude or
severity of impact to the Town and include:

e Floods (Section 4.D.1)

e Coastal Storms (Section 4.D.3.2)

e Hurricanes and Tropical Storms (Sections 4.D.2, 4.D.3.1)
e Severe Storms and Thunderstorms (Section 4.D.3.3)
e Severe Winter Storms (Section 4.D.4)

e Dam Failure (Section 4.D.5.1)

e Wind Storms (Section 4.D. 3.5)

e Tornadoes (Section 4.D.3.4)

e Extreme Temperatures (Section 4.D.5.4)

e Utility Failures (Section 4.D.6.1)

e Fire (Section 4.D.6.7)

Other hazards considered less severe or low magnitude are described in less detail but may be
reevaluated in later updates to this Plan. These hazard profiles include summarized information

and details on the following hazard features:

e Overall summary e Previous instances
e Definition e Future events
e Location e Impact

e Extent (magnitude/severity)

4.D.1 Floods
Hazard Summary: A flood is a general and temporary condition of partial or complete
inundation of normally dry land areas from (1) the overflow of inland or tidal waters, (2) the

unusual and rapid accumulation of runoff or surface waters from any source or (3) from intense
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and severe rainfall. Flooding is a frequent occurrence in the Town of Mamaroneck at several
locations shown on Figures 4-2, and 5-2. Floods may cover large areas of several streets, brooks,
the river flood plains around the Sheldrake and Mamaroneck Rivers, and shore line of the Long
Island Sound. Floods of several feet deep have occurred following rain events. A major flood
occurred on April 15, 2007. (See Figure 4-3). The most recent major flood was caused by
Tropical Storm Irene on August 28, 2011, followed by remnants of Tropical Storm Lee on
September 4, 2011. Future flooding problems are expected to continue unless mitigation actions
are implemented. A future 100-Year flood is a likely event for the areas identified. Floods are
costly from the damage they cause. Numerous homes, families, and businesses have been
impacted with flooded basements, stores, and impassible streets and highways. Details of the

flood hazards in the Town of Mamaroneck are given below.

Sources of information on floods are included in Section 11, References Cited: Conversations
with residents and local officials; Local media articles: Soundview Rising, Larchmont-
Mamaroneck Patch, Sound & Town, Mamaroneck Daily Voice, The Loop, Larchmont Gazette
(Archives), The Journal News, NY Times; Documents and Engineering reports supplied by the
Town, NOAA websites, FEMA website, Westchester County Flood Insurance Study. Spatial
Hazard Events and Losses Database for the United States (SHELDUS),

http://webra.cas.sc.edu/hvri/products/sheldus.aspx.

Profile Details: Flooding is a serious problem for the Town of Mamaroneck and ranked 1st with
a high HAZNY score of 321. It is a low lying shoreline community that is crisscrossed by a
number of rivers and streams, thus making it susceptible to flooding from a variety of sources.
Floods in the Town have been caused by hurricanes, coastal storms, windstorms, thunderstorms
and melting snow and ice. Notable events that caused major damage were from Tropical Storms
Floyd and Ernesto, the Nor’Easter of 2007, and most recently, Tropical Storm Irene in August
2011. Based on the past frequency of flooding, the probability of future floods is very high.
The Town’s major floodplains are located along the Sheldrake River and its tributaries,
stretching from the northernmost part of the East Branch, which flows south from the Town
border of Scarsdale; and the West Branch, which flows from the City of New Rochelle down to

the Larchmont Gardens Lake and into the Town of Mamaroneck. The two branches combine
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into one river at West Brookside Drive. Other floodplains are located along the Premium River
in the Southwest of the Town, the East Creek in the Southeast, and the Mamaroneck Reservoir in
the Northeast. Properties located along these areas lie within the 100-Year floodplain. Critical
flooding occurs in these areas (See Figure 4-2). These areas are also at high risk for personal
safety, personal property damage, and severe damage to infrastructures such as utilities, storm

and sanitary sewer lines and roads.

Floods are costly and cause extensive damage. According to FEMA, $4,784,317.08 was paid out
in insurance claims for flood damage in the Town between January 1, 1978 and September 30,
2013. However, these flood insurance claims are likely underreported and actual flood damages
are probably higher. This amount only covers 546 losses, and only covers insured damages.
(http://bsa.nfipstat.fema.gov/reports/1040.htm#36).

4.D.1.1 Flood Extent
The Flood Insurance Rate Map (FIRM) indicating flood zones effective September 28, 2007

(National Flood Insurance Program) for the Town of Mamaroneck is shown in Figure 4-2. This
map illustrates the hazard areas related to flooding in the Town. This map shows the floodplain
area that would be inundated by the 100-Year flood or Base Flood. Also shown are the areas

that would be impacted by the 500-Year flood.

According to the FIRM, the most critical areas for flooding in in the town are located along the
Sheldrake River between its confluence with the East Branch Sheldrake River and Rockland
Avenue. The topography in these flood risk areas is relatively flat, with poor drainage and high
chance for flooding (Figure 4-1).

4.D.1.2 Impact on Storm Sewer Backups

There have been many reports of storm drain and sanitary sewer manhole overflows. These
backups have been a particular problem in poor drainage areas in the Town. Section 4.D.1.3 of

this plan lists these areas.
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4.D.1.3 Frequent Local Flooding
Frequent flooding occurs in several areas throughout the Town of Mamaroneck. Areas that have

experienced the most damage from flooding (See Figures 4-2 and 5-2) occur in the following
locations:

Inland Flooding Areas:.
e Adrian Circle
e East & West Brookside Drive
e East Valley Stream Road
e Fenimore Road, from Fenbrook Road to Durham Road
e Forest Avenue & Weaver Street
e Griffen Avenue — from Murdoch Road to Carriage House Lane
e Hilltop Road
e Kolbert Drive
e Lakeside Drive
e North Brook Road
e Old White Plains Road, from Deerfield Lane to Rock Ridge
e Sheldrake Drive
e Sheldrake Place
e York Road & Country Club Drive

Poor Drainage Areas:
e Bonnie Way, from Weaver Street to Addee Circle
e Cabbot Road
e 5" Avenue & Madison Avenue
e Murray Avenue & Colonial Avenue
e Boston Post Road & Weaver Street
e South Drive, from West Drive to Glen Eagles Drive

Coastal Flooding Areas:
e Point Road (Premium Point Island)
e Hommocks Road
¢ Dillon Road
e Pryor Manor Road
e Wildwood Circle
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Flooding has been a major issue in the Town of Mamaroneck, with documentation dating back to
1942 when the U.S. Department of War, New York District Engineer’s Office began a Flood
Control Study.

In 1945, the Westchester County Harding Report studied alternate approaches on the

Mamaroneck and Sheldrake Rivers.

The U.S. Army Corps of Engineers (USACE) started the Mamaroneck and Sheldrake Rivers’
mitigation studies in 1977. In 1987 they created a preliminary design for a flood control project
to widen and deepen the Mamaroneck River, and to reroute the Sheldrake River under Fenimore

Road. This project was not completed due to high costs.

A Federal, State, and County agreement was signed in 2010, which authorized the U.S. Army
Corps of Engineers to reexamine opportunities to curtail flooding from the Mamaroneck and
Sheldrake Rivers drainage basin, in order to reduce flood risks. The parties are reevaluating the
flood mitigation project that was abandoned. Changes to the rivers’ flows require further study
prior to forging ahead with the project. Cost-Sharing partners of this project are USACE, New
York State Department of Conservation (NYSDEC), and Westchester County. The Town of
Mamaroneck, along with the Village of Mamaroneck and Town of Harrison are non-cost sharing
partners. USACE is expected to reveal which measures it may take to mitigate flooding by mid
2014. Westchester County is currently working on a countywide flood mitigation plan.
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Figure 4-3. Town of Mamaroneck
Street Flooding during the Nor’Easter April 15, 2007

Flooding on Brookside Drive
Photo by Abby Katz, via Larchmont Gazette

Overflowing Stream — brook and waterfall
Photo by Linnet Tse via Larchmont Gazette
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4.D.1.4 The Base Flood
The Base Flood is the 100-Year flood. This is not a flood that occurs once in 100 years but is a

large flood elevation that has a one-percent chance of being equaled or exceeded in any given
year. Therefore, the 100-Year flood could occur more than once in a relatively short period of
time. The "100-Year" flood is a measure of the size of the flood, not how often it occurs. The
100-Year flood is the standard used by most federal and state agencies such as the National

Flood Insurance Program (NFIP).

The FEMA 100-Year flood line for the Town of Mamaroneck runs along the shoreline and up
along the river corridors. It runs along the Sheldrake River and it’s tributaries, along the
Premium River, Premium Point, the East Creek, and the Mamaroneck Reservoir. (See Figure 4-
2).

Properties along these waterways are vulnerable to storm damage during severe northeasters and
hurricane conditions. Flooding can come with little warning. Even though they appear to move
slowly (three feet per second) a flood two feet deep can knock a man off his feet and float a car.
Properties that would be impacted are primarily areas that are vulnerable to the effects of poor

drainage, low elevation, and abnormally high tides.

4.D.1.5 The 500-Year Flood
A 500-Year flood is a flood that has a 0.2-percent chance of being equaled or exceeded in any

one year. Extensive portions of the Town of Mamaroneck lie directly within the 100-year
floodplain and the 500-year floodplain. (See Figure 4-2.)

Numerous structures could potentially be impacted. The 500-Year flood is an infrequent event
meaning that it can occur between once in eight years to once in fifty years. However, these
storms have been happening more frequently. As with the 100-Year Flood, it does not mean a

flood occurs once in 500 years.
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4.D.2 Hurricanes

Hazard Summary: Hurricanes are major tropical cyclonic wind and rain storms with winds
ranging from 75 to over 155 mph. The last major hurricane to cross Westchester County was the
“Great Hurricane of 1938”. Since then, there have been no official hurricanes. Damage is not
only from strong wind but also major flooding can occur from storm surges. Hurricanes are
among the most threatening and highest ranked natural disasters in the northeast. Heavy rainfall
would result in flooded areas shown in Figure 4-2. The extent of wind damage from hurricanes
varies but this hazard would impact the entire Town and the surrounding region. Wind and water
damage from hurricanes include: serious flooding of streets and homes; utility failures; damage
to buildings, roofs, windows and personal property; interruption of traffic and emergency, fire,
police services; automobile accidents; food shortages; sewage impacts; economic loss, business
loss, loss of employment, downtime, loss of inventory. A major hurricane though infrequent can
strike the Town of Mamaroneck. The Town is vulnerable due to its close proximity to the

coastline.

Sources of information on Hurricanes are given in Section 11, References Cited and include:
National Weather Service Hurricane website; US Landfalling Hurricane Project website; NOAA
Hurricane Research Division website; NOAA National Climatic Data Center website and event
record details; National Center for Atmospheric Research; Accuweather website; Local papers:
Journal News, NY Times, Soundview Rising, Larchmont-Mamaroneck Patch, Sound & Town,
Mamaroneck Daily Voice, The Loop, Larchmont Gazette, Daily Mirror (September 23, 1938,
pgs. 3 & 17).

Profile Details: The flood-producing hurricane has a moderately high risk with a HAZNY score
of 248. Although most hurricanes have been downgraded to tropical storms by the time they
have reached Westchester County, the hazard was given a moderately high HAZNY score due to
the damage they can cause. Based on historical records, the last hurricane to cross Westchester
County was the “Great Hurricane of 1938”. Since then, there have been no official hurricanes.
There have been numerous storms that began as hurricanes, such as Irene in 2011, Hanna in
2008, Ernesto in 2006, and Floyd in 1999, which were downgraded to tropical storms by the time
they reached Westchester County.  Sandy, also known as Superstorm Sandy, was not classified
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as a hurricane when it hit landfall on the coast of New Jersey on October 29, 2012. It was
considered to be a post-tropical cyclone with hurricane force winds. This was said to occur due
to the alignment of a tropical storm with an extra tropical storm.

These tropical storms will be discussed in detail in Section 4.D3.1. Figure 4-5 shows the paths
of the hurricanes listed in Table 4-6 that have been tracked within 50 miles of the Town of
Mamaroneck from 1861 through 2012.  This map was generated from the NOAA (2013) web

site http://maps.csc.noaa.qgov/hurricanes/.

Hurricanes are among the most threatening and highest ranked natural disasters in the northeast.
Heavy rainfall would result in flooded areas shown in Figure 4-2. The extent of wind damage
from hurricanes varies but this hazard would impact the entire Town and the surrounding region.
Wind and water damage from hurricanes include:

e Serious flooding problems (streets and homes)

e Utility failures (electricity and telephone)

e Natural resource damage (trees, wetlands)

e Property damage (buildings, roofs, windows, personal property)

e Oil spills (floating and damaged underground tanks)

e Boat damage (destruction and capsizing)

e Serious traffic problems (interruption in emergency, fire, police services)

e Beach and shoreline erosion

e Public health and safety (automobile accidents, food shortages, sewage impacts)

e Economic loss (business loss, loss of employment, downtime, loss of inventory)

From 1971 until 2008 hurricanes were rated according to the Saffir-Simpson Hurricane Scale
based on the intensity of the sustained wind speed, pressure, storm surge, and flooding
measurements.  In 2009, the U.S. National Hurricane Center switched over to the Saffir-
Simpson Wind Scale, which is a categorical classification of hurricanes based on their sustained

wind speed. The scale underwent minor modifications in 2012.
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The scale ranges of the Saffir-Simpson Hurricane Wind Scale are from 1 to 5 as follows:

Saffir-Simpson Hurricane Wind Scale
Category | Sustained
Winds | Types of Damage Due to Hurricane Winds
Category Very dangerous winds will produce some damage: Well-
1 74-95 mph | constructed frame homes could have damage to roof, shingles,
64-82 kt | vinyl siding and gutters. Large branches of trees will snap and
119-153 | shallowly rooted trees may be toppled. Extensive damage to
km/h power lines and poles likely will result in power outages that
could last a few to several days
Category Extremely dangerous winds will cause extensive damage: Well-
5 96-110 | constructed frame homes could sustain major roof and siding
mph damage. Many shallowly rooted trees will be snapped or
83-95 kt | uprooted and block numerous roads. Near-total power loss is
154-177 | expected with outages that could last from several days to
km/h weeks.
Category Devastating damage will occur: Well-built framed homes may
3 111-129 | incur major damage or removal of roof decking and gable ends.
mph Many trees will be snapped or uprooted, blocking numerous
96-112 kt | roads. Electricity and water will be unavailable for several
128-208 | days to weeks after the storm passes.
km/h
Category Catastrophic damage will occur: Well-built framed homes can
4 130-156 | sustain severe damage with loss of most of the roof structure
mph and/or some exterior walls. Most trees will be snapped or
113-156 kt | uprooted and power poles downed. Fallen trees and power
209-251 | poles will isolate residential areas. Power outages will last
km/h weeks to possibly months.  Most of the area will be
uninhabitable for weeks or months.
Category Catastrophic damage will occur: A high percentage of framed
5 157 mph + | homes will be destroyed with total roof failure and wall
137 kt + | collapse. Fallen trees and power poles will isolate residential
252 km/h | areas. Power outages will last for weeks to possibly months.
+ Most of the area will be uninhabitable for weeks or months.

Source: National Weather Service, National Hurricane Center, Saffir-Simpson Hurricane
Wind Scale, http://www.nhc.noaa.gov/aboutsshws.php

Because the Town of Mamaroneck is in the northeastern U.S., Category 5 hurricanes are
considered unlikely. Although possible, no category 4 hurricanes have directly hit Westchester

County. The Town of Mamaroneck is located in Wind Zone 2, with wind speeds ranging up to
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160 mph. It is also mapped in the Hurricane Susceptible region, which extends along the east

coastline.

The Hurricane of 1938, for example, was one of the most damaging events on record. It was a
Category 3 storm, but Mamaroneck did not suffer the brunt of the storm. According to news
archives, Mamaroneck suffered from flooded cellars, downed telephone and telegraph poles,
downed trees along back roads, and power outages for only one half hour. (Daily Mirror, Friday,
September 23, 1938).

Climate models project increased rainfall rates, which can lead to stronger hurricanes and rising

sea levels. This topic is discussed in Section 4.D.5.7, The Effect of Climate Change on Natural

Hazards.
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Table 4-6. Historical Hurricanes Storm tracks from 1861 - 2012 within 50
Miles of Mamaroneck, NY.

Storm Name Max Saffir-Simpson Date

NOT NAMED 1861 H1 Sep. 27,1861 to Sep. 28, 1861
NOT NAMED 1863 TS Sep. 16, 1863 to Sep. 19, 1863
NOT NAMED 1866 H1 Oct. 28, 1866 to Oct. 30, 1866
NOT NAMED 1872 H1 Oct. 22, 1872 to Oct. 28, 1872
NOT NAMED 1874 H1 Sep. 25, 1874 to Oct. 1, 1874
NOT NAMED 1888 H3 Aug. 14, 1888 to Aug. 24, 1888
NOT NAMED 1888 TS Sep. 6, 1888 to Sep. 13, 1888
NOT NAMED 1893 H3 Aug. 15, 1893 to Aug. 26, 1893
NOT NAMED 1900 TS Oct. 10, 1900 to Oct. 15, 1900
NOT NAMED 1915 H1 Jul. 31, 1915 to Aug. 5, 1915
NOT NAMED 1924 ET Sep. 27, 1924 to Oct. 1, 1924
NOT NAMED 1934 H1 Jun. 4, 1934 to Jun. 21, 1934
NOT NAMED 1938 H5 Sep. 10, 1938 to Sep. 22, 1938
NOT NAMED 1945 H4 Sep. 12, 1945 to Sep. 20, 1945
ABLE 1952 H2 Aug. 18, 1952 to Sep. 2, 1952
DIANE 1955 H3 Aug. 7, 1955 to Aug. 21, 1955
BRENDA 1960 TS Jul. 28, 1960 to Aug. 1, 1960
UNNAMED 1961 TS Sep. 12, 1961 to Sep. 15, 1961
DORIA 1971 TS Aug. 20, 1971 to Aug. 29, 1971
AGNES 1972 H1 Jun. 14, 1972 to Jun. 23, 1972
BELLE 1976 H3 Aug. 6, 1976 to Aug. 10, 1976
GLORIA 1985 H4 Sep. 16, 1985 to Oct. 2, 1985
CHRIS 1988 TS Aug. 21, 1988 to Aug. 30, 1988
BERYL 1994 TS Aug. 14, 1994 to Aug. 19, 1994
BERTHA 1996 H3 Jul. 5, 1996 to Jul. 17, 1996
FLOYD 1999 H5 Sep. 7, 1999 to Sep. 19, 1999
HANNA 2008 H1 Aug. 28, 2008 to Sep. 8, 2008
IRENE 2011 H2 Aug. 21, 2011 to Aug. 30, 2011

Source: http://maps.csc.noaa.gov/hurricanes

Note: Hurricane Irene formed on August 20, 2011 and dissipated on August 30, 2011. Its
highest rank on the Saffir-Simpson Scale was a Category 3 Hurricane (H3). Irene was
downgraded to a Tropical Storm before it reached Westchester County.  Hurricane Sandy
formed on October 22, 2012 and dissipated on October 31, 2012. Its highest rank was a
Category 2 Hurricane (H2). Sandy was downgraded to a post tropical cyclone with hurricane
force winds before it reached Westchester County.

4.D.2.1 Notable Northeastern Hurricanes

All of the hurricanes listed below in Table 4-7 struck the northeast portion of the United States.
Their total cost, death toll, and relative ranking are based on their overall impact along the
Atlantic coast. The 1938 Hurricane (The Long Island Express) was a Category 3 storm when it
hit landfall in the Northeast. The Category 4 hurricane such as Donna is a rare event largely
because hurricanes generally lose force and intensity as they move into northern areas with

colder ocean water.
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Table 4-7. Major Northeast Hurricanes and Damage Costs.

National

Ranking by Hurricane Total Damage
Damage Hurricane Name Year | Category Million Dollars*
9 Agnes 1972 1 11,760

14 Floyd 1999 2 9,225

17 Diane 1955 1 7,408

19 L.I. Express 1938 3 6,325

23 Great Atlantic 1944 3 5,706

26 Carol 1954 3 4,175

29 Donna 1960 4 3,215

30 Bob 1991 2 2,703

Source: NOAA Technical Memorandum NWS NHC-6. “The Deadliest, Costliest and Most
Intense U.S. Tropical Cyclones From 1851-2010 (And Other Frequently Requested Hurricane
Facts)”. National Weather Service, National Hurricane Center, August 2011.
www.nhc.noaa.gov/pdf/nws-nhc-6.pdf

*Damage costs for East Coast U.S. based on Year 2010 deflator.

Note: Not included above: Hurricane Irene (2011) has an estimated total damage of
$15,800,000,000. Damage costs for Hurricane Sandy (2012) have not been totaled yet, but
estimates as of June 2013 assess damage to have been over $68,000,000,000, a total surpassed
only by Hurricane Katrina.

4.D.3 Other Severe Storm Hazards

There are other severe storm hazards that produce damaging winds and flooding. This section
discusses warmer season storms. Winter storm hazards are addressed in Section 4.D.4 below.
The impact locations and extent of damage and flooding from other severe storms can be similar
to hurricanes, and result in 100-Year and 500-Year floods that were discussed above in Section
4.D.1. The geographical extent of wind damage from severe storms may cover large areas and
this hazard would likely impact the entire Town. The damage to Mamaroneck from severe

storms and coastal storms has been very significant.
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Utility failures occur during severe storms such as Nor’Easters, tropical storms, wind and
snowstorms. This is usually due to the breakage of utility poles or power lines causing electrical
failures in local areas. This damage may be localized in several areas or impact the entire Town.
Con Edison reports that during storm events several hundred thousand customers have been
without power for several days. Storm related damage has sometimes required help from other
utilities outside our region in order to restore power. Ultility failure will be discussed in detail in
Section 4.D.6.1. Structural damage for each of these storm hazards has not been quantified but

can be assumed to be similar to less severe hurricanes.

4.D.3.1 Tropical Storms

Hazard Summary: Tropical storms are tropical cyclones with sustained winds between 39-73
mph. Hurricanes have sustained winds of 74 and up and are often downgraded to tropical storm
status by the time they reach Westchester County. It is an organized rotating weather system
that develops in the tropics and which has a warm center (or core) of low barometric pressure.
The Town of Mamaroneck has felt the effects of many tropical storms. Because of their less
severe wind speeds, wind damage is less than a hurricane. However, rainfall, wind, and storm
surge from these storms has caused serious flooding in the Town. Areas flooded are shown in
Figure 4-2, 4-3, 4-4 and 5-2. Damages are the same as those described for flooding discussed

above. Future flooding from tropical storms can be expected.

Sources of information on tropical storms are given in see Section 11, References Cited and
include: Meetings with residents; Local papers and websites, including: Journal News, NY
Times, Soundview Rising, Larchmont-Mamaroneck Patch, Sound & Town, Mamaroneck Daily
Voice, The Loop, Larchmont Gazette (archives); Town Documents and Engineering reports;
NOAA websites; FEMA website; Westchester County (All Jurisdictions) Flood Insurance Study,
September 28, 2007; NYS Office of the Governor Press releases; FEMA Press releases; Con
Edison press releases.

Profile Details: Tropical Storm Floyd wreaked havoc on Westchester County on September 16,

1999. Sustained 60 mph winds accompanied torrential rainfalls. Maximum rainfall rates ranges

from 1 to 2 inches per hour for at least 3 consecutive hours across parts of Westchester. Total
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rainfall at the Westchester County Airport was measured at 6.26 inches. Damage in Westchester

County was reported at $6.6 million.

Tropical Storm Ernesto brought strong winds and heavy rain to Westchester County on
September 2, 2006. The hardest hit areas were in the Southern Westchester towns, including
Mamaroneck, Larchmont, Greenburgh, Mount Vernon, New Rochelle, North Castle, Ossining,
Port Chester, Rye, Scarsdale, Tarrytown, White Plains and Yonkers. The storm caused power
outages to approximately 80,000 customers in Westchester County, most located in Southern
Westchester. According to Con Edison, approximately 100 trees were downed, and 900 wires
fell. Residents of the Town of Mamaroneck experienced high winds, which downed power lines

and trees, and caused power outages.

Tropical Storm Hanna hit Westchester County on September 6, 2008. Wind gusts ranges from

35 to 45 miles per hour, and rainfall totaled 4.41 inches of rain at Westchester County Airport.

Tropical Storm Irene hit Westchester County on August 27, 2011. The President declared an
Emergency for the State of New York, Including Westchester County (DR-4020). Irene made
landfall as a tropical storm along the southeastern New Jersey Coast and New York City. It was
made up of sustained tropical storm winds, very heavy rain, and destructive storm surges along
the coast. It also brought two tornadoes in the area. This storm brought severe damage to
Westchester County. Over 7 inches of rainfall fell on the Town of Mamaroneck. A storm surge
reached 5 feet reached the Town. Trees and power lines were also downed. Wind gusts of 75-80
MPH knocked out power to some areas of the Town for several days. An estimate of 233 area
residents utilized the emergency shelter located in the Mamaroneck High School Gymnasium
(DR-4020).

Hurricane Sandy hit Westchester County on October 29, 2012. Sandy was not a typical
hurricane. By the time it made landfall in the Northeast, it had become a post-tropical cyclone
with hurricane force winds. Referred to as “Superstorm Sandy”, this phenomenon occurred due
to the alignment of a tropical storm with an extra tropical storm.
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Sandy did not produce too much rain, but the high force winds downed trees and power lines
throughout Westchester County. Con Edison reported more than 206,000 customers lost power
in Westchester County; 180 roads were closed in the County. In the Town of Mamaroneck, the
storm exceptionally high tides in the coastal areas at Hommocks Road and Pryor Manor road
caused some homes to flood. Wind speeds reached as high as 70 MPH, causing downed trees
and power lines, knocking out power to approximately 60% of the community and forcing the

closure of 70 area roads.

Along with widespread power outages, Sandy created logistical problems, which made it
difficult to obtain and transfer fuel from the refineries and terminals to those who needed it, thus

creating a gasoline shortage.

A Federal Emergency Declaration was declared for Sandy on October 28, 2012 (EM-3351) for
New York State, including Westchester County. On October 30, 2012, a Major Disaster
Declaration was declared (DR-4085) for parts of New York, including Westchester County.

4.D.3.2 Coastal Storms
Hazard Summary: A coastal storm is a non-tropical storm that produces gale-force winds and

precipitation in the form of heavy rain or snow. An intense extra-tropical coastal storm for the
region is called the Nor’Easter. The Town of Mamaroneck has felt the effects of many coastal
storms. Because of their less severe wind speeds, wind damage is typically less than a hurricane.
However, rainfall and storm surge from these storms has caused serious flooding in the Town. In
the winter these storms can cause blizzards. Flooding impacts several streets scattered over the
Town. Areas flooded by these storms are the same as for other storms and are shown in Figures
4-2,4-4, 4-5 and 5-2. Damages are the same as those described for flooding and tropical storms
discussed above. Future storms of this type are commonly expected. Future flooding from these

storms can be expected.
Sources of information on coastal Nor’Easter storms are given in Section 11, References Cited

and include: Public meetings with residents; Local papers and websites, including: Journal

News, NY Times, Soundview Rising, Larchmont-Mamaroneck Patch, Sound & Town,

4-35



ETG, Inc. Section 4 Assessing the Hazard

Town of Mamaroneck Multi-Hazard Mitigation Plan Draft 1

Mamaroneck Daily Voice, The Loop, Larchmont Gazette (archives); Documents and
Engineering reports supplied by the Town; NOAA websites; FEMA website; Westchester
County (All Jurisdictions) Flood Insurance Study, September 28, 2007; NYS Office of the
Governor Press releases; FEMA Press releases; Consolidated Edison press releases.

Profile Details: Nor’Easter storms move north along the east coast and have strong winds with
heavy precipitation blowing off the Atlantic Ocean from the northeast. If a Nor’Easter moving
up the coast follows a track westerly of New York City, rain is typically the result. However, if
the storm maintains a track just off the eastern coast of the city, then snow or mixed precipitation
is likely to occur. In the Mamaroneck area these storms have resulted in serious flooding of
streets and homes, very high gale force winds, destruction of trees, utility poles, and damage to
homes and other buildings. These storms are frequent and cover a large region including
Westchester County, Long Island, and New England.

The presence of fronts and a drop in temperature at higher levels of the troposphere keep the
storm from being classified as tropical. The most notable Nor’Easters that affect New York City
and Westchester County have occurred as snowstorms during the winter weather months.
Winter Nor’Easters are discussed below in Section 4.D.4. They may occur as heavy rainstorms
or snowstorms. Severe storms have occurred in the Mamaroneck area that resulted in heavy
precipitation, serious flooding of streets and homes, very high gale force winds, destruction of

trees, utility poles, and damage to homes, businesses, and other buildings.

These storms are frequent events and cover a large region including Westchester County, Long
Island, and New England. Wind speeds can approach those of a Category 2 hurricane. These
storms may last from one to a few days. There is a potential for serious injury and some deaths.
Property damage may be moderate to severe. Damage to infrastructures such as electrical power

lines may be moderate to severe. There is a high probability for a major future coastal storm.
The Nor’Easter of December 10-13, 1992 caused torrential rains, gusting winds, massive

flooding, power outages, and property damage. Basements were flooded, trees and utility poles

were down, and traffic was seriously snarled. This storm caused about $1-$2 million in damages
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and costs and 19 deaths in the northeastern U.S. (NCDC/NOAA (1998), Billion Dollar Weather
Disasters). (FEMA DR-974).

The Nor’Easter of October 19-20, 1996 brought widespread flooding to the area.
Approximately 5 inches of rain fell in Westchester County, and there were 30-40mph winds with
gusts up to 60 mph. This storm caused more than $3.5 million in damages to Westchester and
Suffolk Counties. (DR-1146). (NOAA, NESDIS, NCDC, Event Record, 19 Oct. 1996).

The Nor’Easter of April 15, 2007 brought high wind gusts and about 8.05 of rain fell on
Southern Westchester County within a 24-hour period, leaving scores of homes and businesses
underwater. This resulted in what some people call the “worst flooding in half a century”. The
Town of Mamaroneck was hit hard by this storm, bringing serious flooding to approximately 70
homes in the Town. More than 7 inches of rain fell over 15 hours in the Town. Heavy rains
swelled local brooks and rivers releasing torrents of water throughout the town. Homes on East
and West Brookside Drives were especially hard hit. “The Brook”, a section of the Sheldrake
River overflowed and flooded adjacent roads and homes, forcing Con Edison to shut off power.
Other areas affected were near Larchmont Gardens Lake, and areas bordering the Sheldrake
River and parts of Murray Avenue. Flooding occurred in approximately 70 homes, some level of

damage occurred to 222 homes, and power was lost to approximately 600 homes. (DR-1692).
The Nor’Easter of March 13, 2010 brought rain, storm surge, and high wind gusts of up to 62
mph. High winds downed trees, tree limbs, and powerlines, causing significant property damage

in the Town of Mamaroneck, leaving over 1,000 homes without power. (DR-1899).

4.D.3.3 Severe Storms and Thunderstorms

Hazard Summary: Severe storms are atmospheric disturbances usually characterized by strong
winds, frequently combined with rain, snow, sleet, hail, ice, thunder and lightning. A
thunderstorm is an event that produces lightning strikes, thunder, high winds, heavy rains,
flooding and hail. Other associated dangers of thunderstorms include tornadoes, and flash
flooding. Flash flooding is responsible for more fatalities, more than 140 annually, than any

other thunderstorm-associated hazard.
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Because their winds can be strong and gusty, wind damage can be severe. Trees, roofs and
utility lines are particularly vulnerable from wind and lightning throughout the entire Town.
Rainfall from these storms has caused serious flooding in the Town. Areas flooded by these
storms are shown in Figure 4-2, and 5-2. Damages are the same as those described for flooding
and tropical storms discussed above. Future storms of this type are commonly expected. Future

flooding from these storms can be expected.

Sources of information on severe storms and thunderstorms are given in see Section 11,
References Cited and include: Public meeting with residents; Local papers and websites,
including: Journal News, NY Times, Soundview Rising, Larchmont-Mamaroneck Patch, Sound
& Town, Mamaroneck Daily Voice, The Loop, Larchmont Gazette (archives); Documents and
Engineering reports supplied by the Town; NOAA websites; FEMA website; Spatial Hazard
Events and Losses Database for the United States (SHELDUS) website; Consolidated Edison

Press releases.

Profile Details: A severe storm and thunderstorm can produce lightning strikes, high winds,
heavy rains, flooding, hail, and cause damage to trees, utility poles, power lines, commercial
structures and residential homes. Although effects from one these storms is localized, the
damage could occur anywhere in the Town. Such severe storms and thunderstorms have a high

probability of occurrence in the region.

Deaths from lightning strikes and other accidents occur in Westchester County. Such
thunderstorms have a high probability of occurrence in the region. These storms are commonly
associated with frontal systems and may result in concentrated heavy down pours of rain. Rapid

local flooding may occur without warning.

Hailstorms, which can accompany thunderstorms, occur in Westchester but they are not
prevalent. Thunderstorms may also be associated with hurricanes discussed above and with
tornados discussed below. This severe storm hazard is prevalent in Westchester County during
the warmer months of the year.
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Between January 1, 1960 and December 31, 2012, 206 major thunderstorms were listed in the
Spatial Hazard Events and Losses database (SHELDUS) for Westchester County. This is not a
complete listing of all storms as thunderstorms are more frequent than indicated. These storms
are very frequent events and may cover large area across Westchester County. Wind gusts of 50
to 75 mph are not uncommon. A storm may last from less than an hour to several hours. There is
a potential for serious injury and limited deaths. Property damage may be moderate to severe.
Damage to infrastructures such as electrical power lines is prevalent with downed power lines or

damaged transformers or substations.

Westchester County was hit hard by a multitude of weather events, all of which were

accompanied by severe thunderstorms. Most notable storms are described below.

Westchester County was hit hard in 2006 by a series of storms that occurred in the summer.
They occurred closely together and were all accompanied by severe thunderstorms.  Most
notable thunderstorms include the ones that accompanied the microburst on July 18, 2006, which
affected areas in Westchester County south of 1-287. Heavy rains, and wind gusts up to 60-70
mph knocked out power to 35,000 households. This storm damaged many trees in the County.

Another thunderstorm accompanied a microburst electrical storm that occurred just days later on
July 21, 2006, which also affected areas south of 1-287. The next day, another storm knocked
out power to an additional 6,000 households.

A severe storm dropped about 4 inches of rain in lower Westchester County on March 2, 2007,

causing flooding of streets near tributaries in the Town of Mamaroneck.
On September 19, 2012, a severe storm occurred in Westchester County. Heavy rainfall and
high winds downed trees and powerlines, knocking out power to 118 customers in the Town of

Mamaroneck.

On July 13, 2013, a summer storm dropped approximately 2.13 inches of rain on the Town of

Mamaroneck. High winds were blamed for knocking down several powerlines.
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There is a high probability for future damaging thunderstorms. NOAA scientists predict that
more severe thunderstorms with lightning, hail and the potential for tornadoes will occur in the
future due to climate change. Prepared by the National Weather Service, Figure 4.6 below

identifies the states most prone to these severe storms, including New York State.

East more prone to thunderstorms

Each year large areas of the U.S. are susceptible to six or more
days of severs thunderstorms with winds greater than 58 mph.

Annual days sultable for thunderstorms/damaging winds Figure 4-6. States
1 2 3 4 5 B+ '

Most Prone to

Thunderstorms.

MOTE: Bazed on data
from 1980-1295

Source: msnbc.com, NWS

4.D.3.4 Tornados
Hazard Summary: A tornado is a local atmospheric storm, generally of short duration, formed

by winds rotating at very high speeds, in a funnel-shaped cloud striking the ground with whirling
winds of up to 318 miles per hour or more. The vortex, up to several hundred yards wide, is
visible to the observer as a whirlpool-like column of winds rotating about a hollow cavity or

funnel. Winds may reach 300 miles per hour or higher.

They are infrequent and are scattered geographically over the County and cover a relatively

narrow path that can produce severe damages. Wood frame building and other weakly
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constructed building, trees, and utility lines are particularly vulnerable from wind damage. There
is no history of a tornado in the Town of Mamaroneck. There were 7 documented tornadoes in
Westchester County between 1958-2004. Four scored an F1 on the Fujita Tornado Scale and 3
scored an FO. There was an 8™ tornado on 7/12/2006, which was sighted over the Hudson River
and went through Sleepy Hollow, Mt. Pleasant, and the hamlet of Hawthorne. This was an F2
tornado. On July 1, 2013, a tornado scoring an EFO on the Enhanced Fujita Tornado Scale
touched down in Greenwich, Connecticut. Although not located in Westchester County,

Greenwich lies less than 10 miles from the Town of Mamaroneck.

Tornadoes have an unpredictable impact and could strike any area in the Town. These storms
are a rare event in the County and future storms of this type are possible. Hilly terrain such as
that surrounding Mamaroneck has a lower risk and frequency of tornadoes. They are also
associated with other severe storm hazards, so they are not evaluated further in the plan as a

separate hazard.

Sources of information on tornadoes are given in Section 11, References Cited and include:
Tornado History Project website; Bergen SkyWarn website; Accuweather.com; Journal News;
NY Times; NOAA websites; FEMA website; New York State Standard Multi-Hazard Mitigation

Plan; Westchester County Comprehensive Emergency Management Plan.

Profile Details: Although there have been several tornados reported in Westchester County, they
are considered infrequent. There is no history of a tornado striking the Town of Mamaroneck.
The database for storm events lists eight tornado events for Westchester County between 1950
and 2012 (SHELDUS, 2013) with one death reported. None of the eight reported events have
been in or near Mamaroneck. On July 12, 2006, the eighth tornado occurred in Westchester
County. A tornado was sighted over the Hudson River near the Tappan Zee Bridge. It quickly
moved east over the Village of Sleepy Hollow, then into the town of Mount Pleasant, where it
did the most damage in the hamlet of Hawthorne. Winds exceeded 150 MPH along the path. A
state trooper’s patrol car was picked up in the air and spun around. A two-story brick building
was critically damaged; seven large trees toppled onto the Metro-North railroad tracks; and 4,000

Westchester residents lost power due to the severe thunderstorms that accompanied the tornado.
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There were 6 injuries reported. The reported path width of the tornado was estimated at 200 to
300 yards based on the damage survey across Westchester County. (National Weather Service,
Upton, NY, July 14, 2006). On July 1, 2013, a tornado touched down in Greenwich,
Connecticut. The tornado was rated an EFO on the Enhanced Fujita Tornado Scale, with winds
up to 80 MPH, and caused tree damage along a 3.7 mile path that was about 150 yards wide.
Although not located in Westchester County, Greenwich, CT lies less than 10 miles from the

Town of Mamaroneck.

There have been no other occurrences of tornadoes in Westchester County since 2006, despite

several tornado warnings. The last warning was as recent as September 2012.

As of February 1, 2007, the severity of a tornado is rated using the Enhanced Fujita Tornado
Scale. All reported tornados in the county were less than a magnitude of F3. The last tornado
reached an F2 magnitude, four of the tornadoes were an F1 Magnitude, and three reached an FO

Magnitude.

Enhanced Fujita Tornado Scale
EFO0 = 65 to 85 mph - light damage
EF1 =86 to 110 mph — moderate damage
EF2 =111 to 135 mph — considerable damage
EF3 = 136 to 165 mph — severe damage
EF4 = 166 to 200 mph — devastating damage
F5 =201 mph and up — incredible damage

Although infrequent, these tornadoes can produce considerable damage in localized areas
anywhere in the Town or County. The reported width of tornados in Westchester County ranged
from 13 yards to 300 yards. However, the geographical occurrence could be anywhere in the
Town or the county. Tornados are also associated with severe thunderstorms and with hurricanes
for which hazards were discussed in Section 4.D.1. NOAA scientists predict that more severe
thunderstorms with lightning, hail, and the potential for tornadoes will occur in the future due to
climate change.
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Because tornadoes are not a frequent hazard, are scattered geographically and are also associated

with other severe storm hazards, they are not evaluated further in this plan as a separate hazard.

4.D.3.5 Wind Storms
Hazard Summary: Windstorms are accompanied by strong gale force or stronger winds that

may or may not include precipitation. These winds may be associated with tornadoes,
thunderstorms, Nor’Easters, tropical storms, and hurricanes. They are violent winds of high
velocity and are commonly associated with frontal weather systems. They cover a relatively
wide path in the region and they affect the entire geographical area of the Town. Windstorms
can produce gale force gusts of wind and can cause severe damage to wood frame buildings,

roofs, trees, utility lines and unsecured materials and items.

Many notable wind events have crossed the Town of Mamaroneck. In January of 2006, a series
of severe windstorms occurred which uprooted trees and caused scattered power outages across
Southern Westchester. 61,486 households in Westchester lost power from these storms. NOAA
reported a severe windstorm occurred on September 30" and October 1%, 2010, with wind gusts
ranging from 40-55 MPH in Southern Westchester. Con Edison reported 1200 households in
Southern Westchester lost power as a result of that storm. On October 29, 2012, Super Storm
Sandy brought wind gusts of up to 70 MPH through Southern Westchester, causing extensive
damage and knocking out power to 60% of the Town of Mamaroneck. On January 31, 2013,
high winds reportedly downed trees and powerlines, causing three overhead transformers to
explode near the Town of Mamaroneck; knocking out power to about 100 customers in the
Town. Maximum wind gusts during this storm were reported to be 54 MPH. On May 25, 2013,
a wind event brought sustained wind speeds of 35 MPH and maximum wind gusts of 46 MPH to

Southern Westchester.

Wind events are common in the Town of Mamaroneck and they can strike any area the Town.
Future storms of this type are highly likely.
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Sources of information on wind storms are given in Section 11, References Cited and include:
Bergen SkyWarn website; Accuweather.com; local papers and websites including: Journal News,
NY Times, Soundview Rising, Larchmont-Mamaroneck Patch, Sound & Town, Mamaroneck
Daily Voice, The Loop, Larchmont Gazette (archives); NOAA websites; FEMA website; Wind
zones of NY, NYSMOEM website; NYS Multi-Hazard Mitigation Plan.

Profile Details: Windstorms can cause destruction of trees, toppling of power and telephone
lines, and serious widespread damage to humans and property. Wind zones in the United States,
which are used for construction standards, 