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Section 1. Introduction

SECTION 1. INTRODUCTION

Rockland County and its participating jurisdictions (the Planning Partnership) have prepared this hazard mitigation
plan (HMP) to better protect residents and property throughout Rockland County from the effects of hazard
events. The HMP demonstrates the Planning Partnership’s commitment to reducing risk from hazards, increasing
-day processes. It also
ent Agency (FEMA) Hazard
on Grant Program (HMGP),
(FMA). This HMP aligns
ating System (CRS),

resilience overall, and helping decision-makers integrate mitigation into their d
positions the Planning Partnership for eligibility for Federal Emergency Mana
Mitigation Assistance (HMA) grant programs, which include the Hazard |
Building Resilient Infrastructure and Communities (BRIC), and Flood Mitig
with the planning elements of the National Flood Insurance Progra
which provides for lower flood insurance premiums in participating munities.

1.2 BACKGROUND

An HMP is a living document that communities use to reduce Hazard mitigation is any sustained action taken to

their vulnerability to hazards. It forms the foundation for a duce or eliminate the long-term risk and effects
community’s long-term strategy to reduce disa 5 that can result from specific hazards.
creates a framework for decision-making to red FEMIA defines a hazard mitigation plan as the
lives, property, and the economy from future disaste documentation of a state or local government

commonly recommend mitigation projects such evaluation of natural hazards and the strategies to
. mitigate such hazards.

commitment to reducing disaster lesées when it developed its initial HMP in 2013 and updated it in 2018. The
ation upon which to base a successful mitigation strategy that will reduce

serves as the required update to the 2018 Rockland County HMP. During the
course of the planning process, the entire plan was

For hazard mitigati lanning, the IA definition of local ) o ]
government includes i sovernmental agencies below the updated with a focus on examining changes in

st el. vulnerability due to hazard events, reviewing
For the Rockland County HMP, references to local capabilities and how they are used to implement

governments generally refer to government agencies below hazard mitigation, reviewing the mitigation strategy,
the county level—specifically, towns and villages. and identifying new initiatives to increase overall

resiliency throughout Rockland County.

1.3 PLAN ORGANIZATION

The Rockland County HMP 2024 update is a three-volume plan in alignment with the 2023 FEMA Local Mitigation
Planning Handbook, the FEMA Local Mitigation Plan Review Tool, the 2023 FEMA Local Mitigation Planning Policy

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
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Section 1. Introduction

Guide, and planning requirements of the New York State Department of Homeland Security and Emergency
Services (NYSDHSES).

Volume | is a resource for ongoing mitigation analysis. It includes a description of the County and its jurisdictions
as well as information on mitigation planning and how the risk assessment and capability assessment were
performed.

Volume Il consists of annexes for each participating jurisdiction. Each annex summarizes the jurisdiction’s
planning, regulatory, and fiscal capabilities; evaluates vulnerabilities to hazards; describes the status of past
mitigation actions; and provides a specific mitigation strategy. The annexes praq

expedient resource for implementing mitigation projects and maximizing future

each jurisdiction with an
int opportunities.

The third volume of the HMP includes appendices that present supporti 2 and details on the basic

content of the plan. Table 1-1 describes the HMP’s content by volume

Table 1-1. Rockland County 2024 H

Section
Number

Section Name

Volume |

Section 1 Introduction Overview of the planning process and org ion of the plan.

Section 2 Planning Process Description of the
efforts, and how

4P development proce ning Partnership and stakeholder involvement
ill. be incorporated axisting programs.

Section 3 County Profile Overview of the Co i i i azard events, land use trends, population

Section 4 Risk Assessment i ion'e sk ranking process, hazard profiles, and findings

critical facilities and community lifelines; the economy; and the
he status of local data and planned steps to improve local data to

Section 5 Capability Assessm ot grams, and regulatory mechanisms at all levels of government

Section 6 Mitigation Strategy i i goals and objectives for addressing priority hazards of concern and the

Section 7 y established to continue to monitor, evaluate, maintain, and update the HMP.

Volume Il

Section 8 anning Partnership iptign’of the Planning Partnership, member responsibilities, and the process of preparing
urisdictional annexes.

Section 9 jctional Annexes risdiction-specific annexes for Rockland County and participating jurisdictions, containing each
urisdiction’s hazards of concern, hazard risk ranking, capability assessment, mitigation actions,
action prioritization, progress on prior mitigation activities, and prior HMP integration into local
planning processes.

Appendices

Appendix A Plan Adoption Resolutions from Rockland County and all participating jurisdictions, included as each formally

adopts the HMP update.

Appendix B Participation Matrix listing who attended meetings and provided input to the HMP update. Worksheets
Documentation submitted during workshops conducted throughout the planning process.
Appendix C Meeting Documentation Agendas, attendance sheets, minutes, and other documentation of planning meetings convened

during the development of the plan.

Appendix D Public and Stakeholder Documentation of the public and stakeholder outreach effort, including webpages, informational
Outreach Documentation | materials, public and stakeholder meetings and presentations, surveys, and other methods used to
receive and incorporate public and stakeholder comment and input to the plan process.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
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Section
Number Section Name Contents
Appendix E Mitigation Strategy Documentation of the broad range of actions identified during the mitigation process; types of
Supplementary Data mitigation actions; the mitigation catalog developed using jurisdiction input; and potential
mitigation funding sources.
Appendix F Plan Maintenance Tools Example plan review tools and templates available to support annual plan review.
Appendix G Critical Facilities A full list of critical facilities identified for the update of the HMP. Due to the sensitive nature of
the information, details have been redacted.
Appendix H Linkage Procedures Steps that fire districts, utility districts, school districts, and any other eligible local government (as
defined in 44 Code of Federal Regulations [CFR] 201.2) within theg€ounty can take to join this plan
as a participating jurisdiction and to achieve approved status,

1.4 THE PLAN UPDATE — WHAT IS DIFFERENT?

2024 HMP have been realigned to increase the readability of:
changes that differ from the 2018 process and HMP:

=  There was a strong desire on the part of Roc lan to be a user-friendly document that
is understandable to the general public andine i vide images and text that can easily

be used as tools to better communicate loca i rough updating the County’s HMP
webpage and developing an interactive ArcGl - ich can be found at the following links:

e https://rocklandhmp.co

e https://www.rockla

6
= Section 3 (County Pro ] Wpdated in the following ways:
e Provides specific a about Rockland County.

regarding the County’s physical setting, population and demographics
populations, general building stock, land use and trends, and potential

for the identified

e Hazard profiles for each hazard of concern provide the following information: hazard description,

location, extent, previous occurrences and losses, probability of future occurrences, and climate
change impacts.

ds of concern, and the overall hazard ranking:

e The updated vulnerability assessment is based on new inventory data and hazard data.

e FEMA community lifelines are assessed. All jurisdictions that identified critical facilities considered
lifelines in accordance with FEMA’s community lifeline definition.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
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e The hazard ranking methodology was expanded to account for socially vulnerable populations,
adaptive capacity, and climate change.

= Section 5 (Capability Assessment) is now a standalone section that has been expanded to include federal,
state, and County capabilities. Jurisdiction-specific capabilities are expanded in each jurisdictional annex
(Section 9).

= Section 6 (Mitigation Strategy) describes how the mitigation strategy was reviewed and updated for the
2024 HMP process. Goals and objectives were updated to align with County and local priorities and the 2019
New York State HMP. Jurisdiction-specific mitigation strategies are now includ
(Section 9).

= An enhanced mitigation strategy process was used to develop a robust

ach jurisdictional annex

objectives, so that each planning partner can meas tiveness of its mitigation actions.

= The plan maintenance strategy (Section 7) is more clearly to provide a roadmap for the annual
monitoring of the HMP.
= Jurisdictional annexes (Section 9) have been

e Expanded capability assessment to i
information regarding plan_integration.

e Expansion of the i od hazard exposure table to include a mitigation action,
if appropriate.

= Toincrease public and stakeholder engagement, the following efforts were made:

e All Planning Partnership meetings were made open to the public.
e Social media was used to inform the public meetings and to take the public survey.

e The County maintained a website focusing on the HMP and the process. The site provided project
updates, resources, links to the draft plan, and information on upcoming and previous meetings.

e A StoryMap was developed to provide information about the HMP planning process and an
opportunity for virtual public and stakeholder participation.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
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Section 1. Introduction

e Stakeholder-specific surveys were deployed to collect input from stakeholders that provide services
to Rockland County.

Table 1-2 compares how federal hazard mitigation planning requirements were met in the 2018 HMP and the
updated 2024 HMP.

Table 1-2. Rockland County HMP Changes Crosswalk

44 CFR Requirement | 2018 Plan | 2024 Updated Plan

Requirement §201.6(b): In order to developa |The 2018 plan followed an outreach Building n the success of the 2018
more comprehensive approach to reducing the |strategy utilizing multiple media developed
effects of natural disasters, the planning and approved by the Steering Committee. public engagement
process shall include: This strategy involved the following: ology. The plan included the
e An opportunity for the public to e  Public participation on an oversigh
comment on the plan during the drafting Steering Committee.
stage and prior to plan approval; e  Establishment of a plan

e An opportunity for neighboring informational website.

communities, local and regional agencies e  Press releases. i cific to the HMP
involved in hazard mitigation activities, e  Use of a public infor;

and agencies that have the authority to e Stakeholders we As with the 2018 plan, the 2024
regulate development, as well as coordinated with planning process identified key

businesses, academia, and other private process.
and non-profit interests to be involved in e  Acomprehensive revie
the planning process; and

e Review and incorporation, if appropriate,
of existing plans, studies, reports, and
technical information.

§201.6(c)(2): The plan shall include a risk
assessment that provides the factual basis for
activities proposed in the strategy to reduce
losses from identified hazards. Local risk
assessments must provide sufficient
information to enable the jurisdicti
identify and prioritize appropriate
actions to reduce losses from identi
hazards.
§201.6(c)(2)(i): [The ci
include a] descripti

stakeholders and coordinated with
them throughout the process. A
comprehensive review of relevant
plans and programs was performed
by the Planning Partnership.

d programs was p
ing Partnership.

The same methodology, using new,
updated data, was deployed for the 2024
ity times impact, plan update.

ppact on people,

The 2018 plan presented a risk assessment |The same format, using new and updated
each hazard of concern. Each section data, was used for the 2024 plan update.

azards that c

3 ded the following: Each section of the risk assessment
jurisdiction, plan shall include info Hazard profile, including maps of includes the following:
on previous 0 extent and location, previous e Hazard profile, including maps of
on the probabilit occurrences, and probability of extent and location, previous
future events. occurrences, and probability of
e Climate change impacts on future future events.
probability. e Climate change impacts on future
e Impact and vulnerability on life, probability using the best available
health, safety, general building stock, data for New York State.
critical facilities, and economy. e Vulnerability assessment includes
e Impact on people, property, critical impact on life, safety, and health,
facilities, and environment. general building stock, critical
e Future growth and development. facilities, the economy, and the
e Additional data and next steps. environment, as well as future
e Overall vulnerability assessment. changes that could impact
vulnerability.
e The vulnerability assessment also
includes changes in vulnerability
since the 2018 plan.
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44 CFR Requirement

§201.6(c)(2)(ii): [The risk assessment] shall
include a] description of the jurisdiction’s
vulnerability to the hazards described in
paragraph (c)(2)(i). This description shall
include an overall summary of each hazard and
its impact on the community.

Section 1. Introduction

2018 Plan | 2024 Updated Plan

Vulnerability was assessed for all hazards of | The same methodology was deployed for
concern. The HAZUS-MH computer model |the 2024 plan update, using new and
was used for the severe storm, earthquake, | updated data and the most current

and flood hazards. These were Level 2 version of Hazus. Dam failure was
analyses using County data. Site-specific included as a stand-alone hazard of
data on County-identified critical facilities |concern; previously, the hazard was
was entered into the HAZUS-MH model. included with the flood hazard.

HAZUS-MH outputs were generated for
other hazards by applying an estimated
damage function to an asset inventory
extracted from HAZUS-MH.

§201.6(c)(2)(ii): [The risk assessment] must
also address National Flood Insurance Program
insured structures that have been repetitively
damaged floods.

A summary of NFIP-insured properties
including an analysis of repetitive loss
property locations was included in the

e methodology was deployed for
an update using new and

Requirement §201.6(c)(2)(ii)(A): The plan
should describe vulnerability in terms of the
types and numbers of existing and future
buildings, infrastructure and critical facilities
located in the identified hazard area.

A complete inventory of the nu gy was deployed for
types of buildings exposed w

Requirement §201.6(c)(2)(ii)(B): [The plan
should describe vulnerability in terms of an]
estimate of the potential dollar losses to
vulnerable structures identified in paragraph
(c)(2)(i)(A) and a description of the
methodology used to prepare the estimate.

Requirement §201.6(c)(2)(ii)(C): [The} ere is a summany of anticipated The same methodology was deployed for
should describe vulnerability in terms o 4 development in the County profile, as well |the 2024 plan update using new and
a as in each individual annex. updated data.

The same methodology was deployed for
the 2024 plan update using new and
dated data.

e exposed inventory.
unction was applied
e asset inventory
ds and was

to expand on and improve these existing tools.]

Requirement §201.6(c)(3)(i): [The hazard
mitigation strategy shall include a] description
of mitigation goals to reduce or avoid long-
term vulnerabilities to the identified hazards.

Each planning partner identified actions Each planning partner used the progress
that could be implemented within its reporting from the plan maintenance and
capabilities. The actions were jurisdiction- |evaluated the status of actions identified
specific and strove to meet multiple in the 2018 plan. Actions that were
objectives. Each planning partner completed or no longer considered to be
completed an assessment of its planning, |feasible were removed. Remaining actions
regulatory, technical, and financial was carried over to the 2024 plan, and in
capabilities. some cases, new actions were added to
the action plan.
The 2018 plan contained a mission The Steering Committee reviewed and
statement, goals, objectives, and actions. updated the mission statement, goals,
The mission statement, goals and and objectives for the plan to include a
objectives were regional and covered all focus on increased resiliency. This
planning partners. They were targeted resulted in the finalization of seven goals

specifically for this HMP. These planning and 11 objectives to frame the plan.
components supported the actions
identified in the plan.
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44 CFR Requirement
Requirement §201.6(c)(3)(ii): [The mitigation
strategy shall include a] section that identifies
and analyzes a comprehensive range of specific
mitigation actions and projects being
considered to reduce the effects of each
hazard, with particular emphasis on new and
existing buildings and infrastructure.

2018 Plan

The 2018 plan includes a hazard mitigation
catalog that was developed through a
facilitated process. This catalog identifies
actions that manipulate the hazard, reduce
exposure to the hazard, reduce
vulnerability, or increase mitigation
capability. The catalog further segregates
actions by scale of implementation. A table
in the action plan section analyzes each
action by mitigation type to illustrate the
range of actions selected.

Section 1. Introduction

2024 Updated Plan

The mitigation catalog was reviewed and
updated by the Steering Committee for
the 2024 update. As with the 2018 plan,
the catalog has been included in the 2024
plan to represent the comprehensive
range of alternatives considered by each
planning partner. The table with the
analysis of mitigation actions was used in
jurisdictiopal annexes to the plan.

Requirement: §201.6(c)(3)(ii): [The mitigation
strategy] must also address the jurisdiction’s

participation in the National Flood Insurance

Program, and continued compliance with the
program’s requirements, as appropriate.

All municipal planning partners that

participate in the NFIP identified an action
stating their commitment to maintain
compliance and good standing unde
program.

participation in the NFIP for
ities was included in ongoing

Requirement: §201.6(c)(3)(iii): [The mitigation
strategy shall describe] how the actions
identified in section (c)(3)(ii) will be prioritized,
implemented and administered by the local
jurisdiction. Prioritization shall include a special
emphasis on the extent to which benefits are
maximized according to a cost benefit review
of the proposed projects and their associated
costs.

Each recommended action w
using a qualitative method
the objectives the proje
timeline for completion,
will be funded, the impact o
the benefits of the project, an
the project.

Requirement §201.6(c)(4)(i): [The plan

ministrative, political, legal, economic,
and environmental) and using new and
updated data was used for the 2024 plan
update.

he 2024 plan details a plan maintenance

maintenance process shall include a] section evaluating, ang strategy similar to that of the initial plan.
describing the method and schedule of n set forth i

monitoring, evaluating, and updating the

mitigation plan within a five-year cycle

Requirement §201.6(c)(4)(ii): [The all The, 8 plan detai ommendations for | The 2024 plan details recommendations
include a] process by which loca rnments |i o other planning |for incorporating the plan into other
incorporate the requirements of t igation planning mechanisms such as the

plan into other planning mechanisms
comprehensive or capital improvement
when appropriate.

following:

Comprehensive Plan
Emergency Response Plan
Capital Improvement Programs
Municipal Code

Requireme

maintenance p
on how the com
participation in the p

)1.6(c)(4)(iii): [The pla

The 2018 plan details a strategy for
continuing public involvement.

The 2018 plan maintenance strategy was
carried over to the 2024 plan. In addition,
the County will use a proprietary online
tool to support the annual progress
reporting of mitigation actions.

Requirement §201.6(c)(5):
mitigation plan shall include]
that the plan has been formally adopted by the
governing body of the jurisdiction requesting
approval of the plan (e.g., City Council, County
Commissioner, Tribal Council).

All planning partners participated in the
planning process.

The 2024 plan achieves DMA 2000
compliance for 24 planning partners.
Resolutions for each partner adopting the
plan can be found in Appendix A of this
volume.
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Section 2. Planning Process

SECTION 2. PLANNING PROCESS

The hazard mitigation strategies identified in this update to the Rockland County Hazard Mitigation Plan (HMP)
were developed through an extensive planning process involving local, county, and regional agencies, residents,
and stakeholders. Developing the HMP consisted of the phases shown in Figure 2-1. This section describes Phases
1 and 3 and part of Phase 6, including the following steps:

Organization of key participants

Planning activities

Stakeholder outreach and involvement

Public outreach and involvement

Use of existing plans and information

Integration into existing planning mechanisms and progra

Continued public involvement

Figure 2-1. Rockland County
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Section 2. Planning Process

2.1 INTRODUCTION

This HMP meets all federal hazard mitigation planning requirements as well as the goal of having all jurisdictions
in the County covered under a comprehensive and cohesive county-wide HMP. To achieve those ends, an
approach to the planning process and plan documentation was developed to meet the following objectives:

= The plan is multi-jurisdictional, with the intention of including all municipalities in the County. Rockland
County invited all jurisdictions in the County to join in the planning process. All 23 local municipal
governments in the County (see Table 2-1) participated in the 2024 plan up
this plan is such that other entities can readily join in the regulatory fi

process. The format of

r plan update process, as
identified in Section 7 (Plan Maintenance).

=  The plan considers all-natural hazards facing the area, thereby sati requirements for natural

hazards mitigation planning.

= The plan was developed following processes outlined by Fe nt Agency (FEMA)

regulations and prevailing FEMA and New York State D nd Emergency
Services (NYS DHSES) guidance. Following these pro all the requirements are met and
supports plan review. This plan also meets criteria al Flood Insurance Program (NFIP)

Rockland County Town of Ramapo

Village of Airmont Village of Sloatsburg

Village of Chestnut Ridge Village of Spring Valley

Town of Clarkstown Square Town of Stony Point

Village of Grand-View-on- Village of Suffern

Town of Haverstra Village of Upper Nyack

Village of Haverstraw Village of Piermont Village of Wesley Hills

Village of Pomona Village of West Haverstraw

The Rockl ~ itten using the best available information obtained from a wide variety
pdate process, a concerted effort was made to gather information from
staff as well as stakeholders, federal and state agencies, and the residents of
individuals with speci wledge of natural hazards and past historical events. In addition, the Steering
Committee and Planning Partnership took into consideration planning and zoning codes, ordinances, and recent

land use planning decisions.

2.2 ORGANIZATION OF KEY PARTICIPANTS
2.2.1 County and Consultant

Rockland County applied for and was awarded a multi-jurisdictional planning grant under the Hazard Mitigation
Grant Program (HMGP) (HMGP Project #4567-0017), which supported the development of this HMP. The Rockland

“ TETRA TECH 2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
2-2




Section 2. Planning Process

County Office of Fire and Emergency Services assumed responsibility of project management and grant
administration. A contract planning consultant (Tetra Tech) was tasked with the following activities:

= Assistance with the organization of a Steering Committee and municipal Planning Partnership

= Assistance with the development and implementation of a public and stakeholder outreach program

= Data collection

=  Facilitation and attendance at meetings (Steering Committee, municipal, stakeholder, public and other)
= Review and update of the hazards of concern, hazard profiling, and risk assessment

= Assistance with the review and update of mitigation planning goals and obj

= Assistance with the review of past mitigation strategies progress

= Assistance with the screening of mitigation actions and the identific propriate actions

= Assistance with the prioritization of mitigation actions
= Authoring of the draft and final plan documents

2.2.2 Steering Committee

Rockland County developed a Steering Committee to provi i irection to the HMP update effort

formation used in the plan update process is the best available
hazard mitigation goals

In September 202
formally participate. A

otified all its municipalities of the pending planning process and invited them to
palities in the County participating in the planning process make up the Planning
Partnership. Jurisdictions Were asked to formally notify the County by letter of their intent to participate and to
identify a planning point of contact to facilitate their participation and represent their interests. All municipalities
in the County actively participate in the NFIP and have a designated NFIP floodplain administrator. These
administrators were informed of the planning process, reviewed the plan documents, and provided direct input
to the plan update. The Steering Committee members also are part of the overall project Planning Partnership,

jointly serving as points of contact on behalf of Rockland County.
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Section 2. Planning Process

Table 2-2. Rockland County Hazard Mitigation Steering Committee Members

Name
Christopher Jensen

Title

Program Coordinator

Affiliation

Rockland County Office of Fire and Emergency Services

Allie Manigo

Data Entry Operator

Rockland County Office of Fire and Emergency Services

Scott Lounsbury

GIS Coordinator

Rockland County GIS (geographic information system)

Jacki Scott

Director

Rockland County Office for People with Disabilities

Andrew M. Connors

Deputy Superintendent

Rockland County Highway Department

Jake Palant Associate Planner Rockland County Department of Planning
Rich Schiafo Deputy Commissioner Rockland County Dep t of Planning
Doug Schuetz Acting Commissioner Rockland County ment of Planning
Jacob King GIS Technician Rockland Cou ment of Planning
Michael DiMola Park Operations Manager

Brianna Rosamilia

Environmental Resource Assistant /
District Manager

Kevin McGuiness

Coordinator / Executive Director

Vincent Altieriv

Executive Director

Eric Medina

Director Emergency Preparedness

Alfred Carnevale

Deputy Superintendent of Highways

Mary Ellen DiStefano

Special Project Asst.

Martha Robles Director
Joseph DiCarlo Director
Stephen Papas CEO

y Rockland County

Daniel Eudene

Executive Director

Alex Obremski

Jennifer Zunino-Smith

Community Services of Rockland

Rockland County Community Development

Environme

ornell University Cooperative Extension, Rockland County

Dan Maloney

Clarkstown Police Department

Catherine Murray

= Assisting
and data

= Supporting and p

Town of Stony Point

departments and functions within their jurisdiction that have a stake in
gineering, code enforcement, police and emergency services, public works)
ation for inclusion in the HMP update, including previously developed reports

oting the public involvement process

= Reporting on progress of mitigation actions identified in prior or existing HMPs, as applicable

= |dentifying, developing, and prioritizing appropriate mitigation initiatives

=  Reporting on the progress of integrating prior or existing HMPs into other planning processes and

municipal operations

= Supporting and developing a jurisdictional annex

= Reviewing, amending, and approving all sections of the plan update
= Adopting, implementing, and maintaining the plan update
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Table 2-3. Rockland County Hazard Mitigation Planning Partnership Members

John Queenan, P.E.

Village Engineer

Section 2. Planning Process

Deba e Ace

Lanc & Tully P.C.

Beth Ricker

Administrative Assistant

Lanc & Tully P.C.

Martin Spence

Village Engineer

Spence Engineering

Haris Aljovic

Village Engineer

Spence Engineering

Dan Maloney Seargent Clarkstown Police Dep
James Fay Captain
Christopher Wagner Director of Engineering Town of Clarks

0 Julie Pagliaroli Village Clerk/Treasurer Village of

Jonathan Bell

Trustee

George Behn

Building Inspector

Michael Gamboli

Director Finance

Michael Kohut Mayor

Isabel Gonzalez-Soto Clerk

Joseph P. Tursi Mayor
Bernadette Tarantino Deputy Mayor
Binyomin Mermelstein Deputy Clerk

Allie Pinkasovits

Clerk/Treasurer

Martin Spence

Village Engineer

Lance N. Millman Mayor
Abe Sicker Mayor
" ) Carole Vasquez j rk Village of New Hempstead
David Breuer rk Village of New Square
Aaron Kaff Director ergency Ser Village of New Square
Andy Stewart Village A istrator Village of Nyack
Ann Mari Tlst Assis Village of Nyack
James Dean S nden Orangetown Highway Department

or Administrative Assistant

Town of Orangetown

Stephen Munno

e and Committee Member

Village of Piermont

ifer DeYo Vi rk and Treasurer Village of Piermont
rances Arsa Arth Villag Village of Pomona
Brett Yagel Mayor Village of Pomona
shua Hans Program Coordinator Town of Ramapo
Montal Chief of Staff Town of Ramapo
J ms Deputy Clerk and Treasurer Village of Sloatsburg
Building Inspector, Code
George Enforcement Officer, and Fire Village of Sloatsburg

Inspector

Adam McCarey

Village Commissioner

Village of Spring Valley

Raymond Canario

Building and Public Works

Village of Spring Valley

Jim Monaghan

Supervisor

Town of Stony Point

Paul Joachim

Deputy Supervisor

Town of Stony Point

Michael Curely

Mayor

Village of Suffern

Charles Sawicki

Director of Public Works

Suffern Department of Public Works

Georgia Grandstaff

Village Clerk

Village of Upper Nyack

Dennis Letson, P.E.

Engineer

Village of Upper Nyack

Camille Guido-Downey

Village Clerk/Treasurer

Village of Wesley Hills

TETRA TECH

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK

2-5



Section 2. Planning Process

Alternate
Point of
Contact

Primary
Point of
Contact

Jurisdiction Name Department/Agency

Marshall Katz Mayor Village of Wesley Hills
Anthony Sparta DPW Superintendent West Haverstraw Department of X
West Haverstraw Public Works
Robert R. D'Amelio Mayor Village of West Haverstraw X

Rockland County jurisdictions have differing levels of capabilities and resources available to apply to the plan

update process. They also have differing exposure and vulnerability to the natural ards being considered in

this HMP. Rockland County encouraged every jurisdiction to participate and aime commodate their specific

needs and limitations while still meeting the intents and purpose of the pl date. Such accommodations
included establishing the Steering Committee, engaging a contracted con ume certain elements of
the plan update process on behalf of the jurisdictions, and providing a nisms to achieve the

purposes of mitigation planning.

the HMP (see Volume the annexes,
ated their risk to the hazards of
ty, and identified and prioritized an

Jurisdictional participation is evidenced by a completed ann
jurisdictions have individually identified their planning poi

contact,
concern, identified their capabilities to effect mitigation in t
appropriate suite of actions to mitigate their hazard risk. Jurisdicti
of the updated plan via resolution.

rticipation also includes formal adoption

Appendix B (Participation Matrix) identifies the y d the municipalities during this
planning effort and indicates how each contributed : ess. Local floodplain administrators are
Participation Matrix).

ongoing maintenance, a scribed in Section 7 (Plan Maintenance). The Planning Partnership is responsible for

reviewing the draft plan and soliciting public comment as part of an annual review and as part of the five-year
mitigation plan update process.

Table 2-4 summarizes planning activities conducted during the plan development process. It also identifies which
federal requirements the activities satisfy. This summary table identifies only the formal meetings and milestone
events during the plan update process. It does not reflect all planning activities conducted by individuals and
groups throughout the process. In addition to these meetings, there was a great deal of communication between
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Section 2. Planning Process

Planning Partnership members and the contracted consultant through individual local meetings, phone, and

email.

Federal

Table 2-4. Summary of Mitigation Planning Activities

Participants

August 16, 2023

Requirement

Description of Activity

Meetings with NYS DHSES to discuss planning process
timeline, NYS, and FEMA requirements.

Rockland County Department of Fire &

Emergency Services, NYS DHSES, Tetra
Tech

August 25, 2023 2 Project Start-Up Meeting: Discuss proposed planning County Department of Fire &
process and scope of work including documenting ergency Services, Tetra Tech
participation, schedule, and public and stakeholder
outreach and involvement.
August 2023 2 Update HMP website: https://rocklandhmp.com unty Department of Fire &
Services, Tetra Tech
September 2023 1c, 2 ix B (Participation
ix C (Meeting
Bi-Weekly - Rockland County Department of Fire &
Emergency Services, Tetra Tech
September 26, 1b, 2, 343, 3b, Refer to Appendix B (Participation
2023 3¢, 4a, 5¢ Matrix) and Appendix C (Meeting
Materials)
October 4, 2023 | 1b, 2, 3a, 3b, g: Complete overview | County and municipal representatives
3¢, 4a and stakeholders. Refer to Appendix B

t expectations, review

each efforts.

(Participation Matrix) and Appendix C
(Meeting Materials)

October 2023

October 2023

olic Hazard Preparedness and Mitigation survey
developed and deployed.

Rockland County Department of Fire &
Emergency Services, Tetra Tech

der Hazard Mitigation surveys developed
and deployed.

Rockland County Department of Fire &
Emergency Services, Tetra Tech

October 2

Neighboring County Mitigation survey developed
and deployed.

Rockland County Department of Fire &
Emergency Services, Tetra Tech

December 13,
2023

8 Committee Risk Assessment Meeting: Review and
s the risk assessment completed for each hazard of
oncern; collect input on the results from the Steering
Committee to incorporate into the plan accordingly.

Refer to Appendix B (Participation
Matrix) and Appendix C (Meeting
Materials)

December 13,
2023

Planning Partnership Risk Assessment Meeting: Review
and discuss the risk assessment completed for each hazard
of concern; collect input on the results from the Planning

Partnership to incorporate into the plan accordingly.

Refer to Appendix B (Participation
Matrix) and Appendix C (Meeting
Materials)

December 13, 13, 2, 43, 4b, | Mitigation Strategy Workshop: Discussed the mitigation Refer to Appendix B (Participation
2023 4c strategy process and worked together to identify and Matrix) and Appendix C (Meeting
develop mitigation strategies at the county and local level. Materials)
December 18, 2 Meeting with Rockland County Maps and Highway GIS Rockland County Department of Fire &
2023 Division and Rockland County Department of Fire & Emergency Services, Rockland County
Emergency Services to discuss the StoryMap for the HMP | Maps and Highway GIS Division, Tetra
update. Tech
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Section 2. Planning Process

Federal
Requirement Description of Activity Participants

February 7, 2024 | 1b,2,3,4,5 Steering Committee Meeting - Plan Maintenance, Draft Refer to Appendix B (Participation
Plan Review Matrix) and Appendix C (Meeting

Materials)
TBD 1b,2,3,4,5 Planning Partnership Meeting — draft plan presentation Refer to Appendix B (Participation
and collect input/comments from planning partners, Matrix) and Appendix C (Meeting

public, and stakeholders Materials)

TBD 2 Draft plan posted to public project website Public and Stakeholders

TBD 1b, 2 Public and stakeholder comments to draft plan received lic and Stakeholders
and incorporated into final plan.
TBD All Final plan submitted to NYS DHSES and FEMA Region 2 NYS DHSES, FEMA Region 2

requirements

Upon plan la Plan adoption by resolution by the governing bodies
approval by FEMA participating municipalities
Note: TBD = to be determined.

Each number in column 2 identifies specific DMA 2000 requirements, as follows;

| plan participants

e la-—Prerequisite — Adoption by the Local Governing Body

e 1b—Public Participation

e 2 —Planning Process — Documentation of the Planning Process
e 3a— Risk Assessment — Identifying Hazards

e  3b—Risk Assessment — Profiling Hazard Events
e 3c—Risk Assessment — Assessing Vulnerability: Ide
3d — Risk Assessment — Assessing Vulnerability: Estil

2.4 STAKEHOLDER OUTREACH AND INVOLVEMENT

2ncies, and jurisdictions that have a vested interest in the recommendations

rtners. Diligent efforts were made to ensure broad regional, county, and local
ycess. To that end, a comprehensive list of stakeholders was developed with the
support of the Planni ship. Stakeholder outreach was performed early on, and continually throughout

the planning process. Thi P update includes information provided by these stakeholders where appropriate.
Key elements of outreach to stakeholders were as follows:

= All Planning Partnership meetings were open to the public and advertised via the Rockland County HMP
website.

= |n October 2023, the County deployed a StoryMap (see Figure 2-2) to provide information regarding the
hazard mitigation planning process and an opportunity for virtual public participation. The StoryMap also
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Section 2. Planning Process

provides an interactive platform to learn about the hazards of concern and view hazard maps prepared
for the HMP.

Figure 2-2. Rockland County HMP StoryMap

5. academia, fire departments, EMS,

] boring communities were emailed to notify them of
the planning proce invit ete a mitigation survey regarding vulnerabilities,
capabilities, and mitigation ects. Stakehelders included academia, state and local government,

gency services, public works, transportation, and utility providers.
2d Orange County (NY), Passaic County (NJ), Putnam County (NY),
nty (NY), Bergen County (NJ), Upper Saddle River, NJ, Alpine, NJ,
J, River Vale, NJ, Ossining, NY, Old Tappan, NJ, Rockleigh, NJ, Montvale, NJ,
J, Philipstown, NY, Cortlandt, NY, Highlands, NY, Tuxedo, NY, Peekskill, NY,
and Mo The County received input from 37 stakeholders and four neighboring

= |n November 2023, the Steering Committee and Planning Partnership were provided materials to publicize
the planning process. These included five social media posts (see Figure 2-3), two informational graphics
for municipal websites, and one flyer for printing and distribution in government offices (see Figure 2-4).
The outreach materials included information on the HMP process and a link to the public survey. Between
November 2023 and January 2024, the County and participating jurisdictions publicized the HMP on their
webpages, social media accounts, and flyers placed throughout the County. As a result, over 200 members
of the public completed the survey.
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Section 2. Planning Process

= |n March 2024, the draft plan was posted on the Rockland County HMP website and advertised using

jurisdictional websites and social media platforms. Additionally, regional stakeholders and neighboring
counties were emailed to notify them that the draft HMP is available for review and input.

Figure 2-3. Social Media Post Example Figure 2-4. Printed HMP Materials for Residents at West
Haverstraw

2.4.2 Summary of Stak volve

The following sub keholders that were invited to participate in the development of this
HMP update ’ ipated. The summary listings demonstrate the scope and breadth of

the stakeh Appendix D for additional details on the public and stakeholder
outreach, i i ed to the surveys. Refer to Appendix B (Participation Documentation) for
further details d local stakeholder agency attendance at meetings.

e populations often need additional emergency assistance in disaster events due to
lack of ability to evacuate or housing that does not meet modern building requirements.

summaries. Socially vul

Government Agencies

Federal Agencies

FEMA Region 2 provided updated planning guidance; provided summary and detailed NFIP data for the planning
area; presented preliminary regulatory flood products to municipalities and the public; attended meetings;
participated in a mitigation strategy workshop; and conducted plan review.
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Section 2. Planning Process

Information regarding hazard identification and the risk assessment for this HMP update was requested and
received or incorporated by reference from the following agencies and organizations:

= National Centers for Environmental Information (NCEI)

= National Hurricane Center (NHC)

= National Oceanic and Atmospheric Administration (NOAA)
= National Weather Service (NWS)

=  Storm Prediction Center (SPC)

= U.S. Army Corps of Engineers (USACE)

= U.S. Census Bureau

= U.S. Geological Survey (USGS)

State Agencies

. facilitated FEMA

NYS DHSES (Headquarters and Region Il) administered the plan
review; provided updated planning guidance; attended m
workshop; and provided review of the draft and final plan.

grant for this up
s; participated in the

New York State Department of Environmental Conservation p a and information on the number and

locations of dams.

County Agencies and Departments

The stakeholders listed in the
table below provide services to
all populations in Rockland
County, including socially
vulnerable populations.

County agencies and departments invited to partic

coordinator and data entry coordinator served on the Steering Committee and
hroughout the planning process, completed the stakeholder survey, provided input

Rockland Cot 3 ivisi dinator served on the Steering Committee and Planning Partnership throughout the
ess, completed the stakeholder survey, provided input throughout the HMP update, and

Rockland County Offica
People with Disabilities S
sation actions for the County.

Rockland County Highway e deputy superintendent served on the Steering Committee and Planning Partnership throughout the
Department planning process, completed the stakeholder survey, provided input throughout the HMP update, and
identified mitigation actions for the County.

Rockland County Department | The commissioner, deputy commissioner, associated planner, and GIS technician served on the Steering
of Planning Committee and Planning Partnership throughout the planning process, completed the stakeholder
survey, provided input throughout the HMP update, and identified mitigation actions for the County.

Rockland County Division of |The SWCD manager and parks operations manager served on the Steering Committee and Planning
Environmental Services Partnership throughout the planning process, completed the stakeholder survey, provided input
throughout the HMP update, and identified mitigation actions for the County.
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Section 2. Planning Process

Department/Agency | Participation
Rockland County Drainage The executive director served on the Steering Committee and Planning Partnership throughout the
Agency planning process, completed the stakeholder survey, provided input throughout the HMP update, and

identified mitigation actions for the County.

Rockland County Department | The director of emergency preparedness served on the Steering Committee and Planning Partnership

of Health throughout the planning process, completed the stakeholder survey, provided input throughout the HMP
update, and identified mitigation actions for the County.

Rockland County Office for | The director and special project associate served on the Steering Committee and Planning Partnership
the Aging throughout the planning process, completed the stakeholder survey, provided input throughout the HMP
update, and identified mitigation actions for the County.

throughout the planning
the HMP update, and identified

Rockland County Department | The director served on the Steering Committee and Planning Partn
of Probation process, completed the stakeholder survey, provided input thro
mitigation actions for the County.

ughout the planning
update, and identified

Rockland County Office of The director served on the Steering Committee and Planni
Community Development process, completed the stakeholder survey, provided in
mitigation actions for the County.

Regional and Local Stakeholders

The stakeholders listed in the tables

below provide services to all populations
37 stakeholders from 34 different agencies provid in Rockland County, including socially

the online survey. Those that served on the Steé g vulnerable populations.

Academia

Schools, universities, and othe
complete the stakeholder s

Department/A Participation

2d of the planning process and invited to complete the online survey; completed the survey
provided input during the process.
otified of the planning process and invited to complete the online survey; completed the survey
and provided input during the process.

North Rockland School Dist

Notified of the planning process and invited to complete the online survey; completed the survey

Pearl Ri School District . . .
eart River scnoof Listric and provided input during the process.

Ramapo Central School District Notified of the planning process and invited to complete the online survey; completed the survey
and provided input during the process.
Rockland BOCES (Board of Notified of the planning process and invited to complete the online survey; completed the survey
Cooperative Educational Services) |and provided input during the process.

South Orangetown Central School |Notified of the planning process and invited to complete the online survey; completed the survey
District and provided input during the process.
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Section 2. Planning Process

Department/Agency Participation

Suffern Central School District Notified of the planning process and invited to complete the online survey; completed the survey
and provided input during the process.

Business, Commercial, Non-Profit, and Sustainability Organizations

Business, commercial, non-profit, and sustainability organizations invited to participate in the HMP update

process are listed in Table 2-7.

Rockland Business Association

Rockland Community Foundation Notified of the planning process and invité pnline survey.

ittee and Planning pership throughout the
Rockland County Community Development | planning process, completed the older survey, provided

Stormwater Consortium of Rockland County

United Way Rockland County i r survey, provided input throughout the HMP

American Red Cross

Catholic Charities Community Services of
Rockland

Center for Safety and Change ¢ rocess and invited to complete the online survey.

Dominican Sisters of Sparkill

Tolstoy Foundation Rehabilitation and nring process and invited to complete the online survey; completed

Nursing Center the survey and provided input during the process.
L Hud C . - .
(?wgr udson Loz ed of the planning process and invited to complete the online survey.
Districts
People to P d of the planning process and invited to complete the online survey.
Notified of the planning process and invited to complete the online survey; completed
St. Joseph . . .
the survey and provided input during the process.

Police, fire, and emerge dical services (EMS) providers invited to participate in the HMP update process are

listed in Table 2-8.

Table 2-8. Emergency Services

Department/Agency Participation

Clarkstown Police Department The police sergeant served on the Steering Committee and Planning Partnership throughout the
planning process, completed the stakeholder survey, provided input throughout the HMP update,
and identified mitigation actions for the County and the Town.

Hatzoloh EMS of Rockland County |Notified of the planning process and invited to complete the online survey; completed the survey
and provided input during the process.
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Department/Agency Participation

Haverstraw Fire Department Notified of the planning process and invited to complete the online survey.

Nanuet Fire Department Notified of the planning process and invited to complete the online survey.

New City Volunteer Ambulance Notified of the planning process and invited to complete the online survey; completed the survey

Corps/Rescue Squad and provided input during the process.

Nyack Community Ambulance Notified of the planning process and invited to complete the online survey; completed the survey

Corps and provided input during the process.

Orangeburg Fire Notified of the planning process and invited to complete the online

RACES (Radio Amateur Civil Notified of the planning process and invited to complete the onli rvey; completed the survey

Emergency Services) and provided input during the process.

Tappan Fire District Notified of the planning process and invited to complet

Village of Piermont Notified of the planning process and invited to comp i ; completed the survey
and provided input during the process.

Healthcare

Department/Agency

All Care Home Health Services LLC Notified o

EverCare at Home Certified Home Health
Agency

Fresenius Dialysis Valley Cottage planni ocess and invited to complete the online survey.

Fresenius Medical Care

Friedwald Center for Nursing & Reha#ilitat ] process and invited to complete the online survey.

Home Care : ing process and invited to complete the online survey.

Helen Hayes Hospital anning process and invited to complete the online survey.

Notified of the planning process and invited to complete the online survey; completed
ae survey and provided input during the process.

Old Peoples Home of th
Convent “Novo-Di

d of the planning process and invited to complete the online survey.

Notified of the planning process and invited to complete the online survey.

Rockland County D Notified of the planning process and invited to complete the online survey.

Tappan Zee Manor Notified of the planning process and invited to complete the online survey.

Notified of the planning process and invited to complete the online survey; completed
the survey and provided input during the process.

Tolstoy Foundation Rehabil
Center

United Hospice Notified of the planning process and invited to complete the online survey.

Village of New Square Ambulance Service Notified of the planning process and invited to complete the online survey; completed
the survey and provided input during the process.

Public Works and Transportation

County and local highway and public works departments invited to participate in the HMP update process are
listed in Table 2-10.
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Table 2-10. Public Works and Transportation

Department/Agency ‘ Participation
Piermont Department of Public Works The superintendent of public works served on the Planning Partnership throughout the
planning process, completed the stakeholder survey, provided input throughout the
HMP update, and identified mitigation actions for the Village.

Town of Haverstraw Highway Department The superintendent of highways served on the Planning Partnership throughout the
planning process, completed the stakeholder survey, provided input throughout the
HMP update, and identified mitigation actions for the Town.

online survey; completed

Village of Haverstraw Department of Public Notified of the planning process and invited to comple
Works the survey and provided input during the process.

ership throughout the planning
ut throughout the HMP update,

Village of Nyack Administrator The village administrator served on the Plannin
process, completed the stakeholder survey,
and identified mitigation actions for the Vi

Village of Nyack Department of Public Works | Notified of the planning process and i line survey; completed

the survey and provided input duri

Town of Ramapo Department of Public Works | Notified of the planning proce invited to complete the on

Town of Sloatsburg Department of Public

mplete the online survey.
Works 2 i

Notified of the planning

Utilities

participate in the HMP update process

Utility providers that serve Rockland County and it icipalities invi

are listed in Table 2-11.

Department/Agency Participation

Rockland County Solid Waste Managemg
(Rockland Green)

Rockland County Sewer District #

anning process and invited to complete the online survey.

ning process and invited to complete the online survey.

NRG Bowline LLC

planning process and invited to complete the online survey.

Adjacent Co

Rockland Co i rounding counties and communities apprised of the project. Table
2-12 lists
planning prog@

e who were invited to take the stakeholder survey and given opportunity to provide input to this

Table 2-12. Adjacent Communities

Departmen 3 Participation

Alpine, NJ Notified of the planning process and invited to complete the online survey.

Notified of the planning process and invited to complete the online survey;

Bergen County (NJ) Office of Emergency Management completed the survey and provided input during the process.

Cortlandt, NY Notified of the planning process and invited to complete the online survey.
Greenburgh, NY Notified of the planning process and invited to complete the online survey.
Highlands, NY Notified of the planning process and invited to complete the online survey.
Notified of the planning process and invited to complete the online survey;
Mahwah, NJ . . .
completed the survey and provided input during the process.
Montvale, NJ Notified of the planning process and invited to complete the online survey.
T'h TETRA TECH 2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
2-15




Section 2. Planning Process

Department/Agency ‘ Participation
Mount Pleasant, NY Notified of the planning process and invited to complete the online survey.
Northvale, NJ Notified of the planning process and invited to complete the online survey.
Old Tappan, NJ Notified of the planning process and invited to complete the online survey.
Orange County (NY) Department of Planning Notified of the planning process and invited to complete the online survey.
&r::aggeei:)::tty (NY) Division of Emergency Notified of the planning process and invited to complete the online survey.
Ossining, NY Notified of the planning process and invited to ¢ lete the online survey.

Passaic County (NJ) Office of Emergency
Management/Public Safety Academy

Passaic County (NJ) Planning Notified of the planning process and i

Notified of the planning process and invite mplete the online survey.

mplete the online survey.

Peekskill, NY

Philipstown, NY

Putnam County (NY) Bureau of Emergency Services

Putnam County (NY) Planning

River Vale, NJ

Rockleigh, NJ
Sullivan County Division of Planning, Community
Development, and Environmental Management
Sullivan County Office of Emergency
Management/Homeland Security

Tuxedo, NY

Upper Saddle River, NJ anning process and invited to complete the online survey.

Westchester County (NY) Department @ lanning process and invited to complete the online survey;
Services vey and provided input during the process.

Westchester County (NY) Plannir ! ifi ning process and invited to complete the online survey.

Woodbury, NY

2.4.3 Stakehg pring County Survey Summaries

survey. Fe e Steering Committee and integrated where appropriate in the plan.

Rockland County from t pective of stakeholders, as well as to identify specific projects that may be included
in the mitigation plan. It was distributed to identified stakeholders, including the various county and municipal
departments and agencies. As of March 6, 2024, 36 stakeholders completed the survey, with respondents coming
from the academic/research sector, business/commerce sector, emergency services sector, health and human
services, hospitals/medical services, non-profit organizations, and public works. Many respondents represented
groups that served Rockland County as a whole (44.4 percent).

When asked if the organization maintains or manages anything within their designated service area, 31.4 percent
said they do not manage any facilities. Those that reported that they do manage facilities indicated the following
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types: buildings, bridges, roads, stormwater infrastructure, or water/sewer plants. The remaining respondents
noted work in utilities, including gas and electric services and a power plant.

Hazard and Damage Identification

Of respondents, 50 percent indicated that buildings, facilities, or structures their organization is involved with
have been impacted by a natural hazard. Of these, respondents noted flood damage to buildings and utilities;
road closures and damage to bridges and retaining walls from floods, severe weather, and winter weather; and
power outages from severe weather and winter weather.

Stakeholders were asked what areas they believe to be the most vulnerable to n hazards, and the problems

they face. The respondents identified hazards and impacts as follows:

=  Flooding causing water damage and blocking roads

=  Flash floods causing sanitary sewer mains to be overwhelme
= Water treatment centers becoming impacted by floodwa
=  Damage to overhead utility lines
= Tree damage and fall, especially impacting transport
= Power outages causing a halt in internet services
= Upstream dams and reservoirs

Asked about the level at which their facilities are
they do not know, 47 percent said their facilities a
are prepared.

Community Preparedness

Youth and youngi@dult support including sheltering, crisis nurseries, and transitional living
= Reentry programs for prison release
= Support for those with mental health challenges

=  Food distribution

Additionally, 59.4 percent of respondents reported being part of an emergency operations plan and 40.6 percent
reported being part of a continuity of operations/government plan; 28 percent were unsure if their organization
was a part of any emergency plans.
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Project Identification

Respondents identified the following projects or programs that could reduce their organization’s vulnerability to
damage, including operation of service:

=  Free and easily accessible training for hazard events
= Upgrades for communication infrastructure, particularly internet connectivity
=  Flood and stormwater controls
= Emergency generators

Neighboring Community Survey

The neighboring community survey was sent to the communities surrou d because the impact of

Mahwah Township, New Jersey.

The survey included four sections: Emergency Operations inui perations Planning; Information
Sharing; Projects, Grants, Education and Outreach; and Evacua ring. Summary results are presented
below.

Emergency Operations and Continuity of Opera

ckland County, including for fire
services, EMS services, and reception centers; Mah 3 ed there is a mutual aid agreement in

Chester County is not invol¥
Information Sharing

Respondents no at to Rockland County’s emergency operations centers at the county and

Bergen County ing’is a concern shared with Rockland County, noting that the water that flows
from Rockland Co i r County can be one of the main agents of erosion of land and property around
infrastructure. Westcl nty notes that Hudson River flooding is a concern shared with Rockland County.
Respondents share infofmation on potential shared mitigation projects during emergency management
coordination meetings. Respondents did not identify any projects as requiring cross-collaboration between county

boundaries.
Evacuation and Sheltering

Bergen County indicated that there is collaboration with Rockland County on evacuation scenarios involving
schools and that they consult with Rockland County before making evacuation decisions. Respondents noted that
sheltering decisions are not made in coordination with Rockland County.
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2.5 PUBLIC OUTREACH AND INVOLVEMENT

2.5.1 Outreach Activities

Community input on the HMP increases the likelihood of hazard mitigation becoming one of the standard
considerations in the growth of the County. To facilitate better coordination between the Planning Partnership
and citizens and to involve the public in the planning process, meeting dates and locations were made available
to the public via the Rockland County HMP website, StoryMap, and social media. The draft HMP also was made
available on the Rockland County HMP website and StoryMap. The Planning Par

hip made the following

efforts toward public participation in the development and review of the HMP:

= The public was informed of the hazard mitigation planning effort c ent at the kickoff meeting

and through press releases, news articles, and public service an eased throughout the

planning process. Copies of these announcements may be f

n Appendix C.

= Media releases were produced and delivered to loca s sources to provid public with an
additional means of being informed about the plan u
= To inform the public and County agencies of the i ate effort, updates regarding the
mitigation planning process have been made at county- tings, including those of the Rockland
County Stormwater Coalition.

The public HMP website (see Figure 2-5
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= All participating municipalities were encouraged to distribute press releases on the project, including links
to the project webpage and citizen and stakeholder surveys. Municipalities posting information and
supporting online outreach include the following:
0 Village of Hillburn
0 Town of Stony Point
0 Village of Wesley Hills
0 Village of West Haverstraw

= An online natural hazards preparedness citizen survey was developed to ga ousehold preparedness

that may impact Rockland County and to assess the level of knowledge s and techniques to assist
in reducing risk and loss from those hazards. The survey asks g ble questions about citizen
perception of risk, knowledge of mitigation, and support of com ms. The survey also asks
demographic questions to help analyze trends.

=  The survey was posted on the County website in Decemb through February

public comments were directed to the Fire and Emergency Services for
collection and review by the Steering Co

plan will be available for public review and comment
s well as in hard-copy format at the locations identified

st of survey questions and responses. Municipality-specific responses can be
found in the ju ictional annexes'in Volume II.

Demographically, ts were from 22 municipalities within Rockland County, with 57 percent having

lived in the County fo s'or more. The most self-selected jurisdictions respondents indicated that they live
in include the Village of Nyack, Village of Wesley Hills, Town of Clarkstown, Town of Orangetown, Town of Stony

Point, and Village of Upper Nyack. The most common (48.6 percent) age of respondents was over the age of 60.

The majority (69.3 percent) of residents receive information concerning a natural hazard through the internet.
Over half (62 percent) receive information through mass notification systems.

Survey results indicated the following about respondents’ experience of and concern about hazards:

=  Most frequently experienced natural hazard events in Rockland County over the past 10 years (percent of
respondents who included the hazard among the top five):
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Disease outbreak (73 percent)
Severe storms (55 percent)
Winter storms (55 percent)

O O O O

Street flooding (50 percent)
0 Extreme wind (40 percent)
= Hazards about which respondents have the greatest levels of concern:
O Flood
O Severe storms
O Hurricane/tropical storm
0 Extreme wind

Respondents identified the following as desired measures for reducin due to natural hazards

(percent of respondents saying they favor each measure):

=  Enforce the disclosure of natural hazard risks during real e transactions (55 pe

= Implement steps to safeguard the local economy foll 3.6 percent)
= Use local tax dollars to reduce risks and losses from n 0 percent)
= Adopt policies that prohibit development in areas subjec al hazards (49.7 percent)

=  Develop local inventory of at-risk buildings 5 percent)

Respondents were given the opportunity to propos ould like to see implemented in
Rockland County. Suggestions included assisting | ( ners with flood protection, stormwater

. Ple list any additional types of projects you believe local, county,

been performed to mitigate ; e
state or federal government agencies could be doing in order to

their homes. Approximate reduce the damage and disruption of natural disasters in Rockland

respondents have installec County.
“School districts must have sufficient back up power”

“increased drainage and flood projects in low areas of river towns”

become
51 percent or received information on natural disasters or emergency preparedness; and
45 percent have gency plan for the household to decide what will be done in the event of a

disaster or emerge

Respondents were also d about their property’s location within the floodplain and if they have flood
insurance. Of those who answered this question, 6.25 percent indicated that their property is located in a
designated floodplain, 5.29 percent indicated their home is covered by flood insurance, and 16.83 percent

indicated they do not have flood insurance.

2.6 USE OF EXISTING PLANS AND INFORMATION

The Rockland County HMP uses the best available technical information, plans, studies, and reports to support
hazard profiling; risk and vulnerability assessment; review and evaluation of mitigation capabilities; and the
identification, development, and prioritization of County and local mitigation strategies.
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The asset and inventory data used for the risk and vulnerability assessments is presented in Section 3 (County
Profile). Details of the sources of this data, along with technical information on how the data was used to develop
the risk and vulnerability assessment, is presented in Sections 4.2 and 4.3. Complete data sources are listed in the
References at the end of this volume.

Plans, reports, and other technical information were identified and accessed online through independent research
by the planning consultant or provided directly by the County, participating jurisdictions, or stakeholders involved
in the planning effort. The County and participating jurisdictions updated the inventory of their planning and

regulatory capabilities (see Capability Assessment section of each jurisdictional an Volume Il) and provided

relevant documents. Documents—including plans, reports, and ordinances—w iewed to identify:

= Existing municipal capabilities
= Needs and opportunities to develop or enhance capabilities, whi ified within the County

or local mitigation strategies
=  Mitigation-related goals or objectives, considered in t erall goals and

objectives
=  Proposed, in-progress, or potential mitigation project Itiatives to be incorporated into the
updated County and local mitigation strategies

The following local regulations, codes, ordinan iewed during this process to develop

mitigation planning goals and objectives and mi nsistent across local and regional

planning and regulatory mechanisms:

= Comprehensive/master plans
=  Building codes
= Zoning and subdivisio

New York State andard Multi-Hazard Mitigation Plan

Reviews were conducted of all relevant plans contributing to the capability of the County and participating
jurisdictions to integrate effective mitigation efforts into the daily governmental activities. Documentation of this
review is reflected in the capability assessment tables in the jurisdictional annexes.

2.7 INTEGRATION INTO EXISTING MECHANISMS AND PROGRAMS

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies become
an integral part of public activities and decision-making. Many plans and programs In Rockland County support
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hazard risk management, and it is critical that this hazard mitigation plan integrate and coordinate with those
existing plans and programs.

The capability assessment section of Chapter 6 provides a summary and description of existing plans, programs,
and regulatory mechanisms at all levels of government (federal, state, county and local) that support hazard
mitigation in the County. In the jurisdictional annexes in Volume II, the County and participating jurisdictions have
identified how they have already integrated hazard risk management into existing planning, regulatory and
operational/administrative frameworks and how they intend to promote additional integration in the future.

A further discussion of ongoing efforts to develop and promote a comprehen approach to hazard risk

management and mitigation is presented in Section 7.

2.8 CONTINUED PUBLIC INVOLVEMENT

Rockland County and participating jurisdictions are committed to t tinued involve of the public in the

hazard mitigation process. This MP update will be posted o (at https://www.rock hmp.com/), and

concerns, opini

Rockland County Office of Fire and Emergency Services
35 Firemen’s Memorial Drive, Pomona, NY 10970
Christopher Jensen

JensenC@co.rockland.ny.us

Telephone: (845) 364-8902

After completion of this plan, implementation and ongoing maintenance will continue to be a function of the
Planning Partnership. The Planning Partnership will review the plan and accept public comment as part of an
annual review and as part of five-year mitigation plan updates.
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SECTION 3. COUNTY PROFILE

This section provides general information about Rockland County, including its physical setting, general building
stock, land use, population, demographics, population trends, and community lifelines. Analyzing this information
leads to an understanding of the study area, including economic, structural, and population assets at risk, and of
concerns that could be related to hazards analyzed in this plan (e.g., low-lying areas prone to flooding, high
percentage of vulnerable persons in an area).

3.1 GENERAL INFORMATION
3.1.1 Geography Figure 3-1. Lg

Rockland County

Rockland County is located in southern New York
State, approximately 30 miles northwest of
Manhattan, and is bordered by the Hudson River
on the east, Bergen and Passaic Counties in New
Jersey to the south, and Orange County to the
northwest (refer to Figure 3-1). Westchester and
Putnam Counties are located across the Hudso
River to the east and northeast, respectively. The
County is considered the gateway to the Hudson
Valley and is linked to the region by the New York

Source: Rockland County Economic Development & Tourism 2024
(Rockland County 2€ Note:  Rockland County is shown in red.

nallest county by area in New York State. With nearly one-third of its
land area arkland and approximately 40 miles of Hudson River waterfront, Rockland
County is kn€ i scenic resources. The Hudson River contains significant biodiversity areas,

2011).
3.1.2 History

The first recorded residents of Rockland County were the Native Americans of the Delaware, or Lenni Lenape,
nation. European settlement began after Henry Hudson, under commission by the Dutch East India Company,
explored the region in 1609. The Dutch settled in the lower Hudson area until the territory was given over to the
English in 1664. Dutch influence can be seen today in the form of sandstone homes in the county. The area that
is Rockland County was originally part of Orange County, which was established in 1686, but Rockland separated
from Orange County in 1798.
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Figure 3-2. Rockland County
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3.2 MAJOR PAST HAZARD EVENTS

Presidential disaster declarations are typically issued for hazard events that cause more damage than state and
local governments can handle without assistance from the federal government, although no specific dollar loss
threshold has been established for these declarations. A presidential disaster declaration puts federal recovery
programs into motion to help disaster victims, businesses, and public entities. Some of the programs are matched
by state programs. Review of presidential disaster declarations helps establish the probability of reoccurrence for
each hazard. Table 3-1 shows FEMA disaster declarations that included Rockland Couanty through 2023 (records
date back to 1954).

Disaster

Nl Event Date Declaration Date |Incident Type

DR-204-NY August 18, 1965 August 18, 1965
DR-311-NY September 13, 1971 September 13, 1971 Flood
DR-338-NY June 23, 1972 June 23, 1972 Flood
DR-487-NY October 2, 1975 October 2, 1975 Flood severe Storms, Heavy Rain, Landslides,
Flooding

DR-702-NY | March 28 — April 8, 1984 April 17, 1984 Flood New York Coastal Storms, Flooding
DR-974-NY | December 10 — 14, 1992 | December 21, 199 Flood pastal Storm, High Tides, Heavy Rain, Flooding
EM-3107-NY March 13 - 17, 1993 March 17, 1993 New York Severe Blizzard
DR-1083-NY January 6 — 12, 1996 January 12, 1996 Nows New York Blizzard
EM-3149-NY September 18, 1999 . .
DR-1296-NY September 16 — 18, 1999 September 19, 1999 rric New York Hurricane Floyd

May 22 — g .
EM-3155-NY November 1, 2000 000 ical New York Virus Threat
DR-1391-NY September 11, 20 September 2001 New York Terrorist Attack
EM-3184-NY | February 17 -1 Marc Snow New York Snowstorm
EM-3186-NY August 14 — 16, 2 Au 5 ucture New York Power Outage
DR-1534-NY ust 3, 2004 Severe Storm New York Severe Storms and Flooding
EM-3262-NY Septe 0, 2005 Hurricane New York Hurricane Katrina Evacuation

Severe Storms and Inland and Coastal Flooding in New

DR-1692-NY April 24, 2007 Severe Storm

York
DR-1899-NY April 16, 2010 Severe Storm New York Severe Storms and Flooding
DR-1957-NY February 18,2011 | Severe Storm New York Severe Winter Storm and Snowstorm
EM-3328-NY August 26, 2011 X . .
DR-4020-NY August 31, 2011 Hurricane Hurricane Irene in New York
EM-3351-NY | October 27 — November | October 28, 2012 Hurricane Hurricane Sandy in New York
DR-4085-NY 8, 2012 October 30, 2012 ¥
EM-3434-NY January 20, 2020 — March 13, 2020 . X .
DR-4480-NY May 11, 2023 March 20,2020 | Biolosica AL (e
DR-4567-NY August 4, 2020 October 2, 2020 Hurricane New York Tropical Storm Isaias
EM-3565-NY | August 21 —24, 2021 August 22, 2021 Hurricane New York Hurricane Henri
EM-3572-NY September 2, 2021 . .
DR-4615-NY September 1 -3, 2021 September 5, 2021 Hurricane New York Remnants of Hurricane Ida
DR-4723-NY July 9 - 10, 2023 July 22, 2023 Severe Storm New York Severe Storms and Flooding

Source: FEMA 2023
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3.3 PHYSICAL SETTING

3.3.1 Topography and Geology

Rockland County is situated in the Lower Hudson Valley, characterized by rugged terrain with steep slopes. The
western part of the County features significant topographic relief, primarily attributed to the Hudson Highlands
that run through Harriman and Bear Mountain State Parks. Along the southeastern portion of the County, the
Palisades Ridge runs along the Hudson River, linking High Tor and Hook Mountain State Parks before turning and
heading south to the southernmost tip of the county at Palisades State Park. Fro h point of 1,283 feet at
Rockhouse Mountain, northwest of Lake Welch in Harriman State Park, the cou elevation drops to sea level

along the Hudson River (Rockland County 2011).
3.3.2 Water Resources

Rockland County’s water supply comes from two sources:

= Surface water is water that collects on the ground or j lake, wetland, ©r ocean. Surface

water is naturally replenished by precipitation and dis
evaporation and subsurface seepage into aquifers.

=  Aquifers are underground layers of permeab
groundwater can be extracted using a well!

ifers as base flow and lost through

rock or otherm ials (gravel, sand, silt, or clay) from which

Surface Waters

Numerous ponds, lakes, creeks, and riven scape of Rockland County. Major waterways in the
County include the Hudson River, & i mapo River, the Hackensack River, Cedar Pond Brook,
Demarest Kill, Minisceongo Crg eek, Nauraushaun Brook, Pascack Brook, the Saddle
River, Sparkill Creek, West B i w Tree Brook (Rockland County Fire and Emergency
Services 2024).

Watersheds

Figure 3-3. Watershed Systems

tation
B & Vo

Peekskill Hollow udson River

= Quassaick Creek-Hudson River
= Ramapo River

= Saddle River

= Saw Mill River-Hudson River

= Wanaque River.

Croundwater
1 Agud by

Source: Hudson River Watershed Alliance 2021
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Figure 3-4. Rockland County Watersheds

Source: Rockland Ca

Aquifers
The Ramap0 asin aquifers are found within the County. The Ramapo-Mahwah aquifer is a
highly productiv ifi i osit located along the Ramapo and Mahwah River corridors beneath western

Ramapo, including i Sloatsburg and Suffern and bordering Harriman State Park. It is one of 18
principal aquifers in State. The Newark Basin aquifer is a fractured, sedimentary bedrock aquifer
dckland County. It is another major source of public drinking water in the County. The
Newark Basin stretches from Rockland County through New Jersey and Pennsylvania (Rockland County Fire and
Emergency Services 2024).

3.3.3 Climate

underlying southeastern

Rockland County has a continental climate with moderate winters and summers. The County is characterized by
frequent changes in the weather during spring and fall. Temperatures range from an average monthly
temperature of 29 degrees Fahrenheit (°F) in January to an average monthly temperature of 74 °F in summer. The
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average annual precipitation is 46 inches, distributed throughout the year. Average annual snowfall is 38 inches
(FEMA 2014).

3.3.4 Land Use and Land Cover

Land use refers to the way land is developed or left in an undeveloped state. Historical land use patterns show
how a community has developed over time. Zoning and related ordinances are used to guide development and
largely reflect the existing and desired development patterns. Traditional zoning divides a community into various
districts and permits or disallows land uses by zoning district.

The most dominant land use in Rockland County is public park/open space (3 rcent of the County’s area).
Commercial and industrial
and US-202, and along
out the County and

tilities. Table 3-2

The next highest land use is one-family residential, with 27.8 percent of the
land uses are found in and around the villages of the County, along Int
many of the roads that run through Rockland County. Industrial use

scattered th
include manufacturing complexes, communication facilities, hazar, materials facilities,

summarizes the land use in Rockland County. Figure 3-5 shows istribution,of land use throtghout the County.
Table 3-2. Land Use Summary ckla unty

Agricultural 237 0.2%
General Business/Community Commercial 1,339 1.2%
Heavy Industrial 1.7%
Institutional/Quasi-Public 4 5.1%
Light Industrial/Warehouse 1,106 1.0%
Local Neighborhood 247 0.2%
Local Park/Open S 3,519 3.1%
Mixed Use (Residenti mercial) 403 0.3%
Multi-Family tial 3,594 3.1%
Multi-Family Residential - H 168 0.1%
98 0.1%
688 0.6%

32,079 27.8%
Space 2,041 1.8%

37,192 32.3%
Railroad 316 0.3%
pal Comme 160 0.1%
9,036 7.8%
146 0.1%
Two-Family Residential 1,140 1.0%

Under Water 121 0.1%
Utilities 4,345 3.8%

Vacant 9,435 8.2%

Rockland County (Total) 115,261 100.0%

Sources: Rockland County; National Land Cover Database, MRLC 2021

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
3-6



Section 3. County Profile

Figure 3-5. Land Use Land Cover for Rockland County
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Metropolitan/Urban Area

The Census Bureau delineates urbanized area (UA) and urban cluster (UC) boundaries to encompass core census
block groups or blocks that have a population density of at least 1,000 people per square mile; and surrounding
census blocks that have an overall density of at least 500 people per square mile.

According to the U.S. Census, an urbanized area is a statistical geographic entity consisting of a densely settled
core created from census tracts or blocks and contiguous qualifying territory that together have a population of

50,000 or more persons. An urban cluster is a statistical geographic entity consistingyof a densely settled core

ave at least 5,000 persons
pulation of over 317,000 and
an urban area.

created from census tracts or blocks and contiguous qualifying territory that toget
but fewer than 50,000 persons (US Census Bureau 2022). Rockland County ha
a population density of approximately 1,600 people per square mile, so it i

the location of Rockland County and the MSA.

Figure 3-6. New York-Jersey City-White P

Source: US Census Bureau 2021
Note: Rockland County (red oval) is in the New York-Jersey City-White Plains Metropolitan Statistical Area
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3.4 POPULATION AND DEMOGRAPHICS

LURT IS e lale T Aol SRl Lyl Tg-SCTCE M ool IV LAl \/arious Census Bureau products were used as sources for the
characteristics providesa foundation for assessing the population trends section. The Decennial Census is the official
population count taken every 10 years. The American Community
Survey Five-Year Estimate products were used to establish annual
Section 4.2, modeling of the impacts of natural [REEERECRIIN oIl e M Nt I oy T s AR a V) A A R CC e
Estimates are used to show annual population changes but are not
official population counts. The Five-Year Estimates are used
FEMA’s Hazus risk simulation model. Population because they are the most accurate form of American Community

information in the Hazus model used for this HMP Survey with the largest samp! ze, which allows for greater
accuracy at smaller geograph reas. The numbers provided are

(v6.0) includes the 2010 Decennial Census which not official census counts are official estimates provided to

indicates a county population of 311,687. However, communities so that they may have a greater understanding of
population changes within their j lictions.

impacts of natural hazards in the County. As noted in

hazards on the population was performed using

more current data, according to American Community
Survey (ACS) 2021 Five-Year Estimate, approximates a county pop of 336,485.
estimates for Rockland County and its jurisdictions. The informati this table is the bes
data for the HMP update. Figure 3-7 shows the distribution of. r quare mile).

2 3-3 shows the ACS
ilable population

For this plan, the default population data available in Hazus 010 data) are used to support the
analysis of displaced households and number of persons seeking . Population exposure results are based
on the ACS 2021 Five-Year population estimates.

3.4.1 Vulnerable Populations

susceptible to hazard events based ding their physical and financial ability to react or
respond during a hazard and the i uality of their housing. Populations with a higher level
of vulnerability can be more i ergency or disaster. Vulnerable populations have
ici nsure the safety of those with a higher level of risk.

HMP include persons ages 65 and over, persons under 5 years of age,
individuals determined to be below the Asset Limited, Income

The vulnerable populations in t
The ALICE Thresho! presen minimui
income level necessary for survival for a onstrained, Employed (ALICE) threshold, those with physical or

household. Derived from the Household ental  disabilities, and non-English  speakers. Identifying
Survival B t, the ALICE Thresi is

rounded to th arest American Community
Survey income LIRENCRECTTRECIMTIN  targeting preparedness, response, and mitigation actions. Table 3-3

household size anc mposition for each . . . . .
county (United for ALICE 2024). lists the ACS 2021 Five-Year Estimate vulnerable population statistics
- in Rockland County by jurisdiction.

concentrations of vulnerable populations can assist communities in
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Table 3-3. Rockland County Population Statistics

ACS 5-Year Populati stimates (2021)
2021 ACS 5-year

peakin Below ALICE Threshold

Population % of County
Jurisdiction Estimates Total | total Number % total Number % total

Airmont (V) 9,964 1,487 2,616

Chestnut Ridge (V) 10,211 3.0% 1,587 1,149 11.3% 1,957 19.2%
Clarkstown (T) 81,385 24.2% 16,757 9.9% 22,733 27.9%
Grand View on Hudson (V) 241 0.1% 64 6.6% 32 13.4%
Haverstraw (T) 14,028 4.2% 2,523 8.8% 5,023 35.8%
Haverstraw (V) 12,292 3.7% 1,624 16.6% 1,500 12.2% 4,671 38.0%
Hillburn (V) 1,110 0.3% 161 4.3% 145 13.1% 362 32.6%
Kaser (V) 5,433 1.6% 174 24.8% 102 1.9% 1,182 21.8%
Montebello (V) 4,665 1.4% 563 3.5% 303 6.5% 588 12.6%
New Hempstead (V) 5,440 1.6% 816 1.2% 383 7.0% 439 8.1%

New Square (V) 9,433 2.8% 201 17.5% 319 3.4% 1,586 16.8%
Nyack (V) 7,303 2.2% 1,521 3.6% 862 11.8% 3,653 50.0%
Orangetown (T) 36,127 6,912 2.9% 3,540 9.8% 12,603 34.9%
Piermont (V) 2,525 5.6% 181 7.2% 1,214 48.1%
Pomona (V) 3,306 116 3.5% 293 8.9% 520 15.7%
Ramapo (T) 48,846 1,265 2.6% 2,424 5.0% 18,912 38.7%
Sloatsburg (V) 3,043 68 2.2% 380 12.5% 1,437 47.2%
South Nyack (V) 2,803 32 1.1% 371 13.2% 911 32.5%
Spring Valley (V) 32,953 9,690 29.4% 2,751 8.3% 13,385 40.6%
Stony Point (T) 14,876 265 1.8% 1,619 10.9% 4,393 29.5%
Suffern (V) 866 7.6% 1,101 9.7% 5,449 47.9%
Upper Nyack (V) 19 0.8% 161 6.8% 539 22.9%
Wesley Hills (V) 0 0.0% 406 6.7% 1,008 16.5%
West Haverstraw (V) 3.2% 1,663 15.6% 991 9.3% 4,490 42.1%
Rockland County (Total) 100% 15.5% 27,605 8.2% 26,990 8.0% 29,008 8.6% 109,704 32.6%

Survey 2024
h towns; the

Source: U.S. Census 2024; American Co
Notes:  The following villages were containé sulation totals were adjusted based on average population based on the count of residential structures from the general
building stock data.
Village of Nyack - Part of Town of Clarkstow of Town of Orangetown
Village of Pomona - Part of Town of Haverstrawy Part of Town of Ramapo

Village of Spring Valley - Part of Town of Clarkstown; Part of Town of Ramapo
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Figure 3-7. Distribution of General Population for Rockland County

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
3-11



Section 3. County Profile

Social Vulnerability Index

The Social Vulnerability Index (SVI) is a recent tool developed by the U.S. Centers for Disease Control and
Prevention (CDC) to identify socially vulnerable populations. The CDC defines socially vulnerable population using
factors such as poverty, lack of access to transportation, and crowded housing. These factors may weaken a
community’s ability to prevent human suffering and financial loss in a disaster. The SVI uses U.S. Census data to
determine the social vulnerability of every Census tract. The SVI ranks each tract on 16 social factors and groups
them into four related themes. Each tract receives a separate ranking for each of the four themes, as well as an
overall ranking (Agency for Toxic Substances and Disease Registry 2022). Figure 3- strates the overall social

vulnerability distribution in Rockland County.

Figure 3-8. Overall Social Vulnerability in Rockl

Source: Agency for Toxic Substances and Disease Registry 2022

Age

Children are considered more vulnerable to the impacts of hazard events because they are dependent on others
to safely access resources during emergencies and may experience increased health risks from hazard exposure.
Older adults are more vulnerable than other age groups before and after disasters and experience more causalities
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during and after disasters. Factors include a greater prevalence of chronic conditions, cognitive impairment,
medication concerns, greater dependence on assistive devices (e.g., mobility and medical equipment), need for
support from caregivers and others, and likelihood of social isolation (American Red Cross 2020). The 2021 ACS
reports 8.2 percent of the population of Rockland County is under the age 5 and 15.5 percent is age 65 and older
(Figure 3-9 and Figure 3-10).

Income

ty was $99,707, and the
tifies households with two

The 2021 ACS 5-Year Estimates find that the median household income in Rockland
per capita income was $41,041 (US Census Bureau 2021). The U.S. Census Burea

adults and two children with an annual household income below $29,678 p as “low income” (US Census
Bureau 2023). The 2021 ACS 5-Year Estimates for Rockland County indicat

the poverty level (US Census Bureau 2021).

1 percent persons below

Itis noted that the spatial U.S. Census data for household income ed in Hazus include ranges (less than

$10,000 per year and $10,000 to $20,000 per year) that were ata used in this
study. This does not correspond exactly with the poverty th d by the 2023 U.S. Census Bureau
data. This difference is not significant for the purposes of this p ; therefore, for the exposure and loss
estimations in the risk assessment, the U.S. Census data in Hazu ported. Figure 3-11 illustrates the low-

The County’s median and per capita incomes are sig i the U.S. Census Bureau’s low income
ommittee recommended including the United Way's
Asset Limited, Income Constraing ic in this HMP update. An ALICE household is one that

may struggle to make ends me€ E metric is relative to a county’s economic composition
(i.e., median inco

ation, health care, smartphone plan, and taxes. This number is
compared to .S. data on county-level income. If a household’s costs exceed its income, it is
said to be below 1. The ALICE threshold exceeds the federal poverty level, so ALICE households

In Rockland County, 2 t of households are below the ALICE threshold (United Way of New York State &
United for ALICE 2023). Compared to households meeting poverty thresholds (10 percent), this metric suggests a
greater share of the County’s population could be adversely affected by hazard impacts than those meeting
poverty or U.S. Census Bureau low income thresholds. Refer to Figure 3-12.
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Figure 3-9. Distribution of Population Under 5 Years Old in Rockland County
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Figure 3-10. Distribution of Population Over 65 Years Old in Rockland County
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Figure 3-11. Distribution of Low-Income Population in Rockland County
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Figure 3-12. Distribution of Population Below ALICE Threshold in Rockland County
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Physically or Mentally Disabled

According to the CDC, “persons with a disability include those who have physical, sensory, or cognitive impairment
that might limit a major life activity” (U.S. Department of Justice 2023). Cognitive impairments can increase the
level of difficulty that individuals might face during an emergency and reduce an individual’s capacity to receive,
process, and respond to emergency information or warnings. Individuals with a physical or sensory disability can
face issues of mobility, sight, hearing, or reliance on specialized medical equipment. According to the 2021 ACS,
8.7 percent of the County’s total population is identified as having a disability (refer to Figure 3-13).

Non-English Speakers

Individuals who are not fluent or proficient in English are vulnerable be y can have difficulty with

understanding information being conveyed to them. Cultural differe dd complexity to how
information is being conveyed to populations with limited proficiency ent of Justice 2016).
According to the 2021 ACS, 42.6 percent of the County’s populati a language other

14.0 percent speak Spanish and 23 percent speak other Ind
to Figure 3-14).

ation approaches to consider and
the locations in which these approaches should be 3 ion can also be used to support planning

increase from the 2010 Censu i . Fre 900 to 2010, the County has seen an overall growth
in population, with the exc . largest increase was seen between 1960 and 1970

sex for New . jéctions were completed in 2018 and are in annual intervals through 2040. The
ange estimated from historical data. According to this data, shown in Figure
3-15, Rockland Cou
University 2018).

projected population increase of 8.6 percent over the next 17 years (Cornell
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Figure 3-13. Distribution of Population with a Disability in Rockland County
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Figure 3-14. Distribution of Non-English Speaking Population in Rockland County
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Table 3-4. Rockland County Population Trends

38,298

Section 3. County Profile

1900 - -
1910 46,873 8,575 22.4%
1920 45,548 -1,325 -2.8%
1930 59,599 14,051 30.8%
1940 74,261 14,662 24.6%
1950 89,276 15,015 20.2%
1960 136,803 47,527 53.2%
1970 229,903 93,100 68.1%
1980 259,530 29,627 12.9%
1990 265,475 2.3%
2000 286,753 8.0%
2010 311,687 8.7%
2020 338,329 .5%

Source: U.S. Census 2024

Note: Change in population and percent in population change were c

375,000

370,000

365,000

360,000

355,000

350,000

345,000

340,000

335,000

330,000

325,000

Source:

372,432

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

Cornell University 2018

Table 3-5 provides population trends for the 24 municipalities of Rockland County. The Village of New Square saw
the largest growth in population, a 39.4 percent increase. The Village of South Nyack saw the greatest decrease

with a loss of 23.1 percent.
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Table 3-5. Population Trends in Rockland County by Municipality

Section 3. County Profile

| % Change (2010 to 2020)

Jurisdiction 2010 Census 2020 Census
Airmont (V) 8,628 10,166 17.8%
Chestnut Ridge (V) 7,916 10,505 32.7%
Clarkstown (T) 84,187 86,855 3.2%
Grand View on Hudson (V) 285 246 -13.7%
Haverstraw (T) 36,634 6.7%
Haverstraw (V) 11,910 3.5%
Hillburn (V) 951 -2.2%
Kaser (V) 4,724 16.2%
Montebello (V) 4,526 -0.4%
New Hempstead (V) 5,132 6.4%
New Square (V) 6,944 39.4%
Nyack (V) 6,765 7.4%
Orangetown (T) 49,212 -1.1%
Piermont (V) 2,510 0.3%
Pomona (V) 3,103 23.2%
Ramapo (T) 126,595 17.6%
Sloatsburg (V) -0.1%
South Nyack (V) -23.1%
Spring Valley (V) 5.5%
Stony Point (T) -1.6%
Suffern (V) 6.7%
Upper Nyack (V) 2,015 -2.3%
Wesley Hills (V) 6,116 8.7%
West Haverstraw (V) 10,678 5.0%
Rockland County (Tota 311,687 338,329

3.5 GENERAL RUILDiING STOCK

e Town of Clarkstown has the greatest number of structures, at 34,094. The Village
ures, with 197.

was incorporated into
of Kaser has the fewest s

Residential housing accounts for 93 percent of the buildings in the inventory (104,229 buildings) and 52 percent
of the building stock replacement value (approximately $48 billion). The 2021 ACS identifies 108,165 housing units
in Rockland County, with a median value of $528,900 for owner-occupied housing units (US Census Bureau 2021).
The Census Bureau defines a housing unit as any house, apartment, mobile home, group of rooms, or single room
that is intended for occupancy as separate living quarters. Commercial buildings make up 25 percent of the total
building replacement value. Replacement cost values of commercial, industrial, and residential properties in
Rockland County are shown in Figure 3-16 through Figure 3-18, respectively.
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Figure 3-16. Replacement Cost Value of Commercial Properties in Rockland County
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Figure 3-17. Replacement Cost Value of Industrial Properties in Rockland County
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Figure 3-18. Replacement Cost Value of Residential Properties in Rockland County
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Section 3. County Profile

3.6 DEVELOPMENT TRENDS AND NEW DEVELOPMENT

Federal guidelines for hazard mitigation require that communities consider land use trends, which can impact the
need for and priority of mitigation options over time. Land use trends can also significantly impact exposure and
vulnerability to various hazards. For example, significant new development in a hazard area increases the building
stock and population exposed to that hazard.

The hazard profiles in this HMP provide a general overview of land use trends and types of development occurring

within known hazard areas. In the jurisdictional annexes in Volume Il, the County an ticipating municipalities

have identified development that has occurred in the last five years and potential e development in the next

five years, along with the development’s exposure to natural hazards. An und ing of these trends can assist

e mitigated by

authority is vested in towns, villages, and cities. Each municli i ckland County is empowered by the
Municipal Home Rule Law to plan and zone within its boundaries. er, many development and preservation
issues transcend local political boundaries.

All communities have planning and regulatory me ol and limit the increased natural
hazard risk of new development and re-developme
propriate c¢
development and construction cefifo i Fire Prevention and Building Code (Uniform Code).

requirements that include review ang ation of hazard areas. The County requires that all

Further all Rockland County cg iti i e in good standing, in the National Flood Insurance

base flood elevation (BFE) for i t and substantial improvement, and 1 foot for all other
construction types.

banks, areas of retention/detention). County and community capabilities to
manage devel€ inimize'increases in natural hazard risk are discussed in the capability assessment
community has take e to further integrate the findings and recommendations of this plan into other
planning mechanisms andprograms, many of which support land use and development to minimize increases in

natural hazard risk.
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3.7 COMMUNITY LIFELINES AND CRITICAL FACILITIES

Critical infrastructure and facilities are those that are

Critical Facilities are facilities that are critical to the health and
welfare of the population and that are especially important essential to the health and welfare of the population.
following a hazard event. As defined for this HMP, critical

facilities include transportation systems, utility systems, high-
potential loss facilities, hazardous material facilities, and hazard event. In 2017, FEMA created the concept of

These facilities are especially important after any

essential facilities. Community Lifelines. Lifelines allow for continuity of

operations of critical facilities before, during, and after

Community lifelines enable the continuous operation of critical
business and government functions and are essential to human a disaster. Focusing on

cting lifelines, preventing
health and safety or economic security.

and mitigating pot impacts, and building back
stronger will increase the resilience of Rockland County and its jurisdictions

stabilized, enable all
munity lifelines.

Community lifelines represent the most fundamental services in the ¢
other aspects of society. Following a disaster event, interventio
Lifelines are divided into the following categories (see Figure 3-

quired to stabili

= Safety and security
=  Food, hydration, shelter
= Health and medical

= Water systems

= Energy (power and fuel)
=  Communications

=  Transportation
Hazardous materials

Source: FEMA 2024

A comprehensive inventory of critical facilities and lifelines in Rockland County was developed from various
sources, including input from the Planning Partnership. They include critical facilities and community lifelines
provided and reviewed by Rockland County as well as facilities listed in Hazus v6.0. The list includes facilities
owned and/or operated by County, local, or private entities. It does not include state-owned or -leased facilities.
Table 3-6 summarizes the number of community lifelines identified, by jurisdiction and lifeline category.
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Table 3-6. Community Lifelines in Rockland County

g 2 5| s

= | |2 | ¢ 88 |

S>|2. |5 & S| 5 |28

ZE| 52| £ 2 E| 2 |52

28828 z § | 8 |83
Jurisdiction W& | E@ | e= & = =
Airmont (V) 13 3 13 8 - 2 - 1 40
Chestnut Ridge (V) 8 - 11 3 - 30
Clarkstown (T) 70 15 51 32 21 230
Grand View on Hudson (V) - 1
Haverstraw (T) 4 68
Haverstraw (V) 1 30
Hillburn (V) 1 12
Kaser (V) - 1
Montebello (V) - 37
New Hempstead (V) 1 12
New Square (V) - 4
Nyack (V) 4 1 35
Orangetown (T) 25 1 13 129
Piermont (V) 1 - - 10
Pomona (V) 1 - - 5
Ramapo (T) 28 - 3 109
Sloatsburg (V) 5 1 1 22
South Nyack (V) 2 - - 7
Spring Valley (V) 6 2 3 58
Stony Point (T) 10 - 3 75
Suffern (V) 2 2 1 28
Upper Nyack (V) - - 5
Wesley Hills (V) 4 - 1 12
West Haverstraw (V) 3 - 1 21
Rockland County (Total) 154 8 56 981

Source: Rockland County; USDHS S
Note: The critical facilities and communi
Hazus v6.0. The list in

3.7.1 Cg

Safety anc

and security lifelines were identified, consisting of alternative education facilities,
correctional institutions, county facilities, dams, emergency operation centers, fire stations,
county-owned buildings, police stations, post offices, post-secondary education facilities, primary
education facilities, public works, secondary education facilities, and town/village halls. The number of each type
of safety and security facility is presented in Table 3-7 and shown in Figure 3-20.

Fire protection and emergency services are provided to Rockland County through 26 all-volunteer fire
departments, some of which consist of more than one company. There are 51 fire stations operating throughout
the County (Rockland County Fire and Emergency Services 2024).
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Figure 3-20. Safety and Security Lifelines in Rockland County
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Table 3-7. Safety and Security Lifelines in Rockland County

Lifeline Type | Number of Lifelines
Alternative Education Facility 1
Correctional Facility 1
County Facility 26
Dam 107
EOC 6
Fire Station 51
Police Station 12
Post Office 28
Post-Secondary Education Facility 16
Primary Education Facility 40
Public Works 15
Secondary Education Facility 23
Town/Village Hall 23
TOTAL 349

Sources: Rockland County

The Rockland County public school system consists of eight sch s containing a total of 63 primary and
ilities in the County, including six higher

at Dominican College of Blauvelt,

secondary schools. Additionally, there are 16 post-secondary educati
education institutions: Dominican University Ne
Salvation Army Collection for Officer Training, Ne
and St. Thomas Aquinas College (NYSED 2024).

as, Rockland Community College,

Food, Hydration, Shelter

plan update. & ] ation, shelter facilities (refer to Table 3-8). Figure 3-21 shows the location
of the faci o the number of such lifelines across the County, they were not included in

Lifeline Type | Number of Lifelines
Food Pantry 46
Hotel 25
TOTAL 71

Sources: Rockland County
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Figure 3-21. Food, Hydration, Shelter Lifelines in Rockland County
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Health and Medical

Health and medical lifelines include medical care (e.g., hospitals, pharmacies, long-term care

facilities), patient movement, fatality management, public health, and medical supply chain. For

this HMP update, 195 health and medical lifelines were identified, consisting of ambulance

transportation providers, hospitals, pharmacies, senior care facilities, and urgent care. Table 3-9

summarizes the number of each type of lifeline in Rockland County and Figure 3-22 shows the
location of the facilities.

Table 3-9. Health and Medical Lifelines in Rockland Co

Lifeline Type | Number of Lifelines
Ambulance Transportation 23

Hospital 3

Pharmacy 90

Senior Care Facility 57

Urgent Care 22

TOTAL 195
Sources: Rockland County

Rockland County Emergency Medical Services (EMS), a division of
made up of 14 volunteer basic life support (E
coordinator, assistant EMS coordinator, and 11 d i kland County Health Department
2024). Additionally, there are three hospitals in Roc amaritan Hospital of Suffern, Helen Hayes

ckland County Department of Health, is

Water Systems

Water A community water system is a public water system that serves the same
potable y people year-round. Most residences including homes, apartments, and
condominiums in cities, towns, and mobile home parks are served by
community water systems. Examples of community water systems include
municipal-owned public water supplies, public water authorities, or privately
owned water suppliers such as homeowner associations, apartment
complexes, and mobile home parks that maintain their own drinking water
systems.

water syste elines were identified, consisting of

A non-community water system is a public water system that serves the

wastewater tre ent plants, er towers, and

public but does not generally serve the same people year-round. There are

wells. According t@ CHDIEIETadn [V G 11/ types of non-community water systems: transient and non-transient. A

Health’s pu blic Water ta base' there are 29 transient non—community water system provides waterin a place such as a

gas station or campground where people do not remain for long periods of

community public wate®’systems and 41 non-

time. A non-transient non-community system regularly supplies water to at
community public water systems in Rockland County. least 25 of the same people at least six months per year. Some examples are

Table 3-10 summarizes the number of each type of schools, factories, office buildings, and hospitals that have their own water

systems (U.S. Environmental Protection Agency 2023).

lifeline in Rockland County and Figure 3-23 shows the
location of the facilities.
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Figure 3-22. Health and Medical Lifelines in Rockland County
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Figure 3-23. Water System Lifelines in Rockland County
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Table 3-10. Water System Lifelines in Rockland County

Lifeline Type | Number of Lifelines

Wastewater Treatment Plant 10
Water Tower 5
Well 133
TOTAL 148

Sources: Rockland County

Energy

Energy lifelines include power grids and fuel facilities. For t P update, specific energy

lifelines were not identified in Rockland County. Orang kland Utilities, Inc. (O&R)

provides electricity and natural gas to residents of Rockl

Communications

Communications lifelines include infrastruct nings/messages, 911 and dispatch,

responder communications, and finance. Overal munication facilities were identified in
Rockland County for this HMP upéate, consisting ular towers and emergency response
towers. Rockland County has a radio com ications network that is utilized by

emergency services agencies, hoSpitals, ublic works, transportation, and

other supporting organizations. Refer to Table 3-1 as a munication lifelines and Figure 3-24
illustrates the location of communicatiefmlifelines in t ty.
Tab 1. Co nication lines in Rockland County
Cell Tower
Emergency Response Tower 13
Total 154

Sources: Rocklang

Transpa

nes include highways and other roadways, mass transit, railways, aviation
ime facilities. Overall, there are eight transportation facilities identified in
for this HMP update, consisting of rail yards and train stations. Table 3-12

location of these facilities in Rockland County.
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Figure 3-24. Communications Lifelines in Rockland County
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Figure 3-25. Transportation Lifelines in Rockland County
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Table 3-12. Transportation Lifelines in Rockland County

Lifeline Type | Number of Lifelines

Rail Yard 3
Train Station 5
Total 8

Sources: Rockland County

Rockland County provides bus services to its residents. These services include Transport of Rockland (TOR) and
Transportation Resources, Intra-county, for Physically disabled and Senior Citizen IPS) Paratransit. TOR is
Rockland County's local bus system of 10 routes, providing service along major ors as well as with feeder

loops within the County. TRIPS is Rockland County's paratransit bus service f ents with physical or mental

disabilities or who are aged 60 or over. Other bus transit services in th de Coach USA/Rockland

Department of Public Transportation 2024).

Metro-North, NJ Transit, PATH, and Amtrak all provide rail se

provides rail service from Westchester County to Grand C anhattan. The Hudson Link bus
provides service from Rockland to Tarrytown Rail Station to con e Hudson Line and to White Plains Rail
Station to connect with the Harlem Line. NJ Transit provides rail ser om Rockland County under contract with
Metro-North. The Main/Bergen/Port Jervis line p ffern, Sloatsburg, the Pascack Valley
Line, Spring Valley, Nanuet, and Pearl River. Have ted by NY Waterway and travels

facilities tha azardous material lifelines in Rockland County, all of
SARA (Superfund Amendments and Reauthorization Act) facilities. Figure
of hazardous material facilities in the County.
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Figure 3-26. Hazardous Material Lifelines in Rockland County
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SECTION 4. RISK ASSESSMENT

To provide a strong foundation for mitigation actions considered in

Hazards of concern are those hazards that are
Section 6 (Mitigation Strategy) and Section 9 (Jurisdictional considered most likely to impact a community.
These are identified using available data and

Annexes), Rockland County focused on a full range of hazards that
local knowledge.

could impact the area and then identified and ranked those hazards

that presented the greatest concern. The hazard of concern Natural hazards are those hazards that are a
sourc harm or difficultly created by a

meteoroio environmental, or geological
participating jurisdictions; review of the New York State Hazard event.

Mitigation Plan (NYS HMP 2019); review of the 2018 Rockland
County HMP; research and local, state, and federal information on

identification process incorporated input from the County and

equency, magnitude d costs associated

hazard of concern.
= The prior plan did not ag i : atural hazard of concern. Beginning in March 2020,
Rockland County was
outbreak had on the
HMP.

disease outbreak as a hazard of concern in the 2024

together, ba hazard events, their typical concurrence, their impacts, hazard groupings in
the 2019 State © and consideration of how hazards are grouped in FEMA guidance documents
(“Understanding isksfSldentifying Hazards and Estimating Losses” (FEMA 386-2); “Multi-Hazard

Identification and Risk A ent — The Cornerstone of the National Mitigation Strategy”).

4.1.3 Hazards of Concern for the 2024 HMP

Based on input from the County and review of all available resources, 10 hazards were identified as hazards of
concern affecting Rockland County and will be assessed in the 2024 HMP, as explained in Table 4.1-1. The hazards
include:

E The Dam Failure hazard can be caused by human-caused accidents and natural disasters such as floods, earthquakes, and
E == landslides. The Dam Failure hazard can be caused by human-caused/made accidents and natural disasters such as floods,
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Section 4. Risk Assessment

earthquakes, and landslides. Potential dam breaks are classified into either high hazard, significant hazard, and low
hazard. High hazard dam breaks would most likely result in loss of life and significant property damage.

The Disease Outbreak hazard exists when there are more cases of a particular disease than expected in a given area, or
among a specific group of people, over a particular period of time. An aggregation of cases in a given area over a
particular period, regardless of the number of cases, is called a cluster. In an outbreak or epidemic, it is presumed that the
cases are related to one another or that they have a common cause.

A Drought is a period characterized by long durations of below normal precipitation. Drought is a temporary irregularity
that can affect agriculture, water supply, aquatic ecology, wildlife, and plant life.

An Earthquake is the sudden movement of the earth’s surface caused by the release of st accumulated within or

along the edge of the earth’s tectonic plates, a volcanic eruption, or a human-caused

The Extreme Temperature hazard includes both heat and cold events, which can ignificant impact to human
health, commercial/agricultural businesses, and primary and secondary effect cture (e.g., burst pipes and
power failure). What constitutes “extreme cold” or “extreme heat” can var i reas of the country based
on what the population is accustomed to. The 2024 HMP considers the urs within developed
areas.

The Flood hazard includes riverine flooding, lakeshore, flash floodi
flooding, and dam failure flooding. Inclusion of the various for
with that used in FEMA’s Multi-Hazard Identification and Ris,

The Landslide hazard includes rock falls, rock topples, rotation onal slide, earth flows, creep, block slides,
debris avalanche, and debris flows.

The Severe Storm hazard includes windstorms th i i ther influencing weather conditions,
including thunderstormes, hail, lightning, and i i urricanes, tropical storms, and tropical
depressions) are often identified as a type of sé i evere Storm includes thunderstorms,
hail, lightning, tornadoes, hurricanes, and tropic

The Severe Winter Storm hazard includes blizzard owst 8leet, and freezing rain. Winter storms create
a higher risk of car accidents, hypathermia, frostbi 3 onoxide poisoning, and heart attacks from overexertion.
Winter storms including bliz g extreme reezing rain, snow, ice and high winds.

The Wildfire hazard can bg 3 on-struct ire that occurs in the wildland. Three distinct types of wildland
fires have been definedfand i ing Ifire, human-caused wildfire, and prescribed fire. They may be

esult in the disturbance of forest and brush and destruction
pacts on other hazards, such as flooding, by removing
vegetation and disturb
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Table 4.1-1. Identification of Natural Hazards of Concern for Rockland County

If yes, does this
hazard pose a
significant
threat to
Rockland
County?

Is this a hazard
that may occur
in Rockland
County?

Avalanche

1998 and 2018.

Coastal Hazards No No e The NYS HMP identifies coa

Why was this determination made?

The 2019 NYS HMP identifies avalanche as a ha
e The topography and climate of Rockland Co
o New York State, in general, has a very lo
provided by National Avalanche Cente

e Avalanche was identified as a hazard in the

Section 4. Risk Assessment

Source(s)

e NYS Division of

goes not support the occurre an avalanche. Homeland Security and
Urrence of avalanche events based Of statistics Emergency Services

2 Association (NAC-AAA) between (DHSES)

OT concern.

e NAC-AAA
and there have been occurrences in the e Input from Steering
and Planning
consider the hazard to be a significant Committees

for New York State. Erosion can o NYS DHSES
e and the Niagara River, Lake Ontario and e Input from Steering
a Committee and
iver, the Kill van Kull and Arthur Kill, and all connecting Planning Partnership
and wetlands.

pastern border of Rockland County, the geology of Rockland

Dam Failure Yes Yes °

MP does not identify dam failure as a hazard of concern, though it is included in o NYS DHSES
ard profile. The 2019 NYS HMP does not identify dam failure as a hazard of concern, | e Input from Steering

Committee and
Planning Partnership

o New York State
Department of
Environmental
Conservation (NYSDEC)

o NYS Geographic
Information System
(GIS)
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Table 4.1-1. Identification of Natural Hazards of Concern for Rockland County

If yes, does this
hazard pose a
Is this a hazard significant
that may occur threat to
in Rockland Rockland
County? County? Why was this determination made? Source(s)

The 2019 NYS HMP does not identify disease o e 2019 NYS HMP NYS DHSES
e NYSDEC

e The County has been impacted by variou g g, i , -19)i . e Input from Steering
e The Steering Committee and Planning Committee and
concern for Rockland County. Planning Partnership

Drought Yes Yes e The NYS HMP identifies drought as a hazard o for the state. Rockland County has been e NYS DHSES
C d in New York State. e FEMA
. i t 3 3 t of drought-related events. e USDA

Disease Outbreak as a hazard of conce

. i 3 isaster declaration (DR-204), which e Input from Steering
Committee and
3 i ated U.S. Department of Agriculture Planning Partnership
. e National Centers for
. artnership has identified drought as a hazard of concern Environmental

Information (NCEI)
e Northeast Regional
Climate Center (NRCC)

as’a hazard of concern for the state. e NYS DHSES

ake occurring is moderate. e Input from Steering

e was |nc|uded in one FEMA earthquake-related disaster declaration (DR-1415); Committee and

aty was not included in this declaration. Planning Partnership
23, there have been no significant earthquakes with an epicenter in Rockland e U.S. Geological Survey

0 2023, there have been no significant earthquakes with an epicenter in (USGS) — Earthquake

Earthquake Yes Yes .

Hazards Program,
nput from the Steering Committee and Planning Partnership, earthquake has been Review of USGS
as a hazard of concern for Rockland County. Seismic Maps
Extreme Yes MP identifies Coldwaves and Heatwaves as hazards of concern for New York State. e NYS DHSES
Temperature 018 and 2023, Rockland County was not included in any USDA disaster declarations related | ® Input from Steering
(cold and heat) treme temperature. Committee and
om 1954 to 2023, Rockland County was not included in any FEMA extreme temperature-related Planning Partnership
disaster declarations. e NOAA-NCEI

e The Steering Committee and Planning Partnership identified extreme temperature as a hazard of | ¢ USDA
concern for Rockland County.
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Section 4. Risk Assessment

Table 4.1-1. Identification of Natural Hazards of Concern for Rockland County

If yes, does this
hazard pose a
Is this a hazard significant
that may occur threat to
in Rockland Rockland
County? County? Why was this determination made? Source(s)

Flood Yes Yes e The NYS HMP identifies flooding as a hazard of g NYS DHSES
(riverine, ice jam, hazard of concern. e Input from Steering
urban flooding, e Between 1956 and 2023, Rockland Coun A flood-related Committee and

and flash flooding) declarations: Planning Partnership
0 FEMA DR-311; September 13, 1971; € torms, Flooding e FEMA
O FEMA DR-338; June 23, 1972; New Yor i orm Agnes o NOAA-National Centers
O FEMA DR-487; October 2, 1975; New York e Storms, Heavy Rain, Landslides, Flooding for Environmental
0 FEMA DR-702; Marc A oastal Storms, Flooding Information (NCEI)
0 FEMA DR-974; Dece al Storm, High Tides, Heavy Rain, e Cold Regions Research

Flooding and Engineering
FEMA DR-1534; May 13 k Severe Storms and Flooding Laboratory (CRREL)
[ ]
[ ]
Landslide Yes Yes . HMP includes [andslide as a hazard of concern. The 2019 NYS HMP includes e NYS DHSES
a hazard of concern. e Input from Steering
and 2022, New York State has included in one landslide-related disaster Committee and
i did include Rockland County. Planning Partnership
he northern section of Rockland County has a high landslide incidence, e FEMA

previous occurrences and input from the Steering Committee and Planning
ip, the landslide hazard was identified as a hazard of concern for Rockland County.

Please see Severe Storm Profile

Lightning Yes
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Section 4. Risk Assessment

Table 4.1-1. Identification of Natural Hazards of Concern for Rockland County

If yes, does this
hazard pose a
Is this a hazard significant
that may occur threat to
in Rockland Rockland
County? County? Why was this determination made? Source(s)

Severe Storm The NYS HMP identifies severe storm as a haza concern for New York owever, forthe|e  NYS DHSES
(hurricane, state HMP, the hazards were profiled in indi al sections lightning, hail, to es, high winds, [e  FEMA
lightning, hail, nor’easters and hurricanes/tropical stog 3 o  NOAA-NCEI
windstorms, combined into one profile. e SPC
thunderstorms, ° Between 1954 and 2022, Rockland Co j ded in 21 FEMA severe storm-related| e Input from Steering
nor’easters, hail, declarations. Committee and
and tornadoes) . eering Committee and Planning Planning Partnership
Partnership, severe storm e oncern for Rockland County.
Severe Winter Yes Yes e  The NYS HMP identifies it S ds of concern for New York State. e NYS DHSES
Storm According to the 2019 NYS C d County can expect one severe e FEMA
(heavy snow, winter storm event each ye e  NOAA-NCEI
blizzards, ice e  FEMA included Rockland Co 2 winter storm-related disaster e  Input from Steering
storms) Committee and
11993; New York Severe Blizzard Planning Partnership
6; New York Severe Snowstorm
nowstorm
. put from the Steering Committee and Planning
e identified as a hazard of concern for Rockland County.
Tsunami No No ° entified as a hazard of concern in the NYS HMP. e  NYS DHSES
ommittee and Planning Partnership do not consider tsunami to be a hazard of e  Input from Steering
land County as the County is not a coastal county. Committee and
Planning Partnership
Volcano No S identifies volcano as a hazard of concern. The NYS HMP identifies volcano as a| ¢  NYS DHSES
if concern. However, the Steering Committee and Planning Partnership do not consider| e  Input from Steering
o be a hazard of concern for Rockland County as volcanos are not present in the County. Committee and
Planning Partnership
Wildfire Yes S HMP identifies wildfire as a hazard of concern. The NYS HMP identifies wildfire as a e  NYS DHSES
ard of concern. e Input from Steering
ockland County was not included in any FEMA wildfire-related disaster declarations. Committee and
e~ Wildfires have occurred within Rockland County. Planning Partnership
e  Based on available data and the nature of the county, the Steering Committee and Planning e FEMA
Partnership identified Wildfire as a hazard of concern.
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CRREL
DR

EM
FEMA
NCEI
NRCC
NYS DEC
NYS DHSES
NYS HMP
PGA

SPC
USDA
USGS

Cold Regions Research and Engineering Laboratory
Presidential Disaster Declaration Number

Presidential Disaster Emergency Number

Federal Emergency Management Agency

National Centers for Environmental Information

Northeast Regional Climate Center

New York State Department of Environmental Conservation
New York State Division of Homeland Security and Emergency Services
New York State Hazard Mitigation Plan

Peak ground acceleration

Storm Prediction Center

U.S. Department of Agriculture

United States Geologic Survey

Section 4. Risk Assessment
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Section 4.2. Methodology and Tools

SECTION 4. RISK ASSESSMENT

4.2 METHODOLOGY AND TOOLS

A risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and
property damage resulting from identified hazards of concern. It allows emergency management personnel to

establish early response priorities by identifying potential hazards and vulnerable as The process focuses on

the following elements:

= Hazard identification uses all available information to determine s of hazards may affect a

jurisdiction, how often they can occur, and their potential severity.

0 Extent (i.e., severity of each hazard)
0 Location (i.e., geographic area most affected by th
0 Previous occurrences and losses

0 Impacts of climate change

0 Probability of future hazard events

=  Assess vulnerability by identifying exposurg te losses, an ssing future changes that may affect

vulnerability.
0 Exposure identification estimates the : ets in the jurisdiction that are likely to
experience a hazard event if it occurs by : ps with the asset inventories.
0 Vulnerability identificatii ] assesses the impact of hazard events on the people,

luding estimates of the cost of potential damage or

cern that impact Rockland County
d vulnerability assessment

The following section describes the various tools used to complete the risk assessment for the Rockland County
HMP update.

Mapping

National, state, and county databases were reviewed to locate available spatially based data relevant to this
planning effort. Maps were produced using geographic information system (GIS) software to show the spatial
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Section 4.2. Methodology and Tools

extent and location of hazards when such datasets were available. These maps are included in the hazard profile
chapters of this document.

Hazus

In 1997, FEMA developed the standardized Hazards U.S. (Hazus) model to estimate losses caused by earthquakes
and identify areas that face the highest risk and potential for loss. Hazus was later expanded into a multi-hazard

methodology (Hazus-MH) with new models for estimating potential losses from hurricanes and floods.

Hazus is a GIS-based software program used to support risk assessments, miti planning, and emergency

planning and response. It provides a wide range of inventory data, such as d hics, building stock, critical

and infrastructure. Its advantages include the following:

=  Provides a consistent methodology for assessing risk acr .
=  Provides a way to save data so that they can readily b ation, inventory, and other factors
change and as mitigation planning efforts evolve.

= |s administered by the local government and age and update a hazard mitigation plan
throughout its implementation.

needed in a GIS fo
= Level 3—This level“of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

4.2.2 Risk Assessment Approach

To address the requirements of the Disaster Mitigation Act (DMA) of 2000 and to better understand potential
vulnerability and losses associated with hazards of concern, Rockland County used standardized tools, combined
with local, state, and federal data and expertise to conduct the risk assessment. Three different levels of analysis
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Section 4.2. Methodology and Tools

were used depending upon the data available for each hazard, which can be summarized as the following (also
see Table 4.2-1):

1. Historic Occurrences and Qualitative Analysis includes an examination of historic impacts to understand
potential impacts of future events of similar size. In addition, potential impacts and losses are discussed
qualitatively using best-available data and professional judgement.

2. Exposure Assessment involves overlaying available spatial hazard layers, or hazards with defined extent
and locations, with assets in GIS to determine which assets are in the impact area of the hazard. The

3. Loss Estimation is produced by the FEMA Hazus modeling software to ate potential losses for the
s of historical impacts and

Hazard

Dam/Levee Failure
Drought Q Q Q
Earthquake E E
Extreme Temperature Q
Flood E
Landslide E E
Severe Storm H Q
Severe Winter Storm Q Q
Wildfire E E
Notes: E — Exposure analysis; H— Hazt
Dam/Levee F3
An exposure i ounty’s assets (population, building stock, critical facilities, historic
assets, an . Inundation Areas provided by Rockland County. While there are 32
dams in the @ ped inundation areas available during the HMP update. Table 4.2-2 lists the
dams and show i i ion areas were included in the risk assessment. In order to conduct analysis,

lon area was developed for all accessible dams. Consequently, if an asset is

identified as being exp0 Is located at minimum within one dam failure inundation area.

Table 4.2-2. Dams in Rockland County

DETHINET) [ Hazard Classification Inundation Area Included in HMP
Breakneck Pond Dam Low No
Central Nyack Dam High Yes
Christie Brook Dam #1 Significant Yes
Christie Brook Dike Low No
Congers Lake Dam High Yes
Doodletown Dam Significant Yes
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Dam Name | Hazard Classification | Inundation Area Included in HMP

First Reservoir Dam High Yes

Garnerville Dam High No

Henrich Pond Dam Significant No

Ibm Edcenter Dam A Significant No

John Patrick Pond Dam Significant No

Lake Boyce Dam Significant Yes
Lake Deforest Dam High
Lake Kanawauke Dam High
Lake Lucille Dam High
Lake Sebago Dam High
Lake Suzanne Dam High
Lake Welch Dam High
Pine Grove Lake Dam High

Pine Meadow Brook Dam Low

Pine Meadow Lake Dam Significan

Potake Lake Dam High No
Rockland Print CO Dam #2 Significant No
Schwartz Estate Pond Dam 6 Significant Yes
Second Reservoir Dam icant Yes
Stony Point Dam No

Third Reservoir Spillway and Dam Yes
Tivoli Lake Dam Yes

Tivoli Lake Spillway No
Tomkins Cove Dam No
Wesley Chapel Dam #1 Yes
Wesley Chapel Dam Yes

Disease Outbreak

To assess the vulp
was conducte isi tori cts, information provided by the Steering Committee and Planning

Drought

To assess the vulne
conducted.

Earthquake

An exposure analysis was conducted for the County’s assets (population, building stock, critical facilities, historic
assets, and new development) using the National Earthquake Hazards Reduction Program (NEHRP) soil data. Due
to their known susceptible to ground shaking from earthquakes, NEHRP Soil Classes Type D and Type E were used
to determine what assets are exposed to the soils most susceptible to seismic activity. Assets with their centroid
in the hazard areas were totaled to estimate the numbers and values vulnerable to these soil types.
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Extreme Temperature

To assess the vulnerability of the County to extreme temperatures and its associated impacts, a qualitative
assessment was conducted. This includes historical impacts, information provided by the Steering Committee and
Planning Partnership, and publicly available hazard history information.

Flood

The 1- and 0.2-percent annual chance flood events were examined to evaluate the nty’s risk from the flood
hazard. These flood events are generally those considered by planners and evalua

as National Flood Insurance Program (NFIP).

der federal programs such

The following data were used to evaluate exposure and determine poten for this plan update:

full coverage of the 48 conterminous states, Hawaii, and ories) provided by the U.S. Geological
Survey (USGS); areas without flood elevatig ere generated using the FEMA flood

flood event. The depth grid genera d one-third Arc-second DEM was integrated into the
Hazus riverine flood model and i osses for the 1-percent annual chance flood event.

To estimate exposure to t ce flood events, the DFIRM flood boundaries were
overlaid on the centroids of building stock, historic assets, and critical facilities); as
well as the DFIRM flood bounda ng overlaid on the polygons provided for anticipated new development.
Centroids or po e flood boundaries were totaled to estimate the building replacement
cost value ( 0 the flood inundation areas. A Level 2 Hazus riverine flood analysis
was perfo lity and*building inventories were formatted to be compatible with Hazus and
its Comprehe t System (CDMS). Once updated with the inventories, the Hazus riverine flood
model was run | losses in Rockland County for the 1-percent annual chance flood event. A

imported as user-define ties to estimate potential losses to the building stock at the structural level. Hazus
calculated the estimated potential losses to the population (default 2020 U.S. Census data across dasymetric
blocks), potential damages to the general building stock, and potential damages to critical facility inventories

based on the depth grids generated and the default Hazus damage functions in the flood model.

Landslide

An exposure analysis was conducted for the County’s assets (population, building stock, critical facilities, historic
assets, and new development). Landslide susceptibility maps were used to complete the analysis. These maps
describe the relative likelihood of future landsliding based solely on the intrinsic properties of a locale or site. Prior
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failure (from a landslide inventory), rock or soil strength, and steepness of slope are three of the more important
site factors that determine susceptibility (USGS 2023).

Severe Weather

A Hazus probabilistic analysis was performed to analyze the wind hazard losses for Rockland County for the 100-
and 500-year MRP events. The probabilistic Hazus hurricane model activates a database of thousands of potential

storms that have tracks and intensities reflecting the full spectrum of Atlantic hurricangs observed since 1886 and

identifies those with tracks associated with Rockland County. Hazus contains dat istorical hurricane events

and wind speeds. It also includes surface roughness and vegetation (tree cov: ) maps for the area. Surface

roughness and vegetation data support the modeling of wind force across s of land surfaces. Default

demographic and updated building and critical facility inventories in Haz the analysis. Although
damages are estimated at the census tract level, results were prese . Because there are
multiple census tracts that contain more than one jurisdictio to extract the
percentage of building structures that fall within each tract an ultiplied against

Severe Winter Weather

All of Rockland County is exposed and vulnerablé i vents. Therefore, the entire general
building stock inventory in Rockland County is expos 1 e severe winter storm hazard. In
general, structural impacts include damage to roo rather than building content. Current

modeling tools are not available to estiig ifi the severe winter storm hazard.

Historical data on structural los k are not adequate to predict specific losses to this

inventory; therefore, a perce ock RCV was used to estimate damages that could
result from winter storm
Understanding Your Risks, Ide g gosses (FEMA 2001) and FEMA’s Using HAZUS-MH for Risk

Assessment (FEMA

Wildfire

The wildfire urban Vn as WUI, obtained through the SILVIS Lab, Department of Forest Ecology and
sconsin-Madison was used to define the wildfire hazard areas. The wildland fire
the 2010 Census and 2006 National Land Cover Dataset and the Protected Areas

Database. For the purposes of this risk assessment, the high-, medium- and low-density interface areas aggregated

Management, Univer
hazard areas are based O

into a single interface hazard area and the high-, medium- and low-density intermix areas aggregated into a single
intermix hazard area.

The defined hazard area was overlaid upon the asset data (population, building stock, critical facilities) to estimate
the exposure to each hazard. To determine what assets are exposed to wildfire, available and appropriate GIS
data were overlaid with the hazard area. Assets with their centroid located in the hazard area were totaled to
estimate the number of assets and their replacement cost value exposed to a wildfire event.
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4.2.3 Sources of Data Used in Hazus Modeling and Exposure Analysis

Rockland County assets were identified to assess potential exposure and loss associated with the hazards of
concern. For the HMP update, Rockland County assessed exposure and vulnerability of the following types of
assets: population, buildings, critical facilities, lifelines, infrastructure, new development, historic and cultural, and
the environment. Some assets may be more vulnerable because of their physical characteristics or socio-economic
uses. To protect individual privacy and the security of critical facilities, information on properties assessed is

presented in aggregate, without details about specific individual personal or pu roperties. The following

Building and Cost Data

A custom building stock inventory was generated using Rockland Co rmation Technology

calculated for each building using the available assessor e ildi rint, and RSMeans 2022 values.

A regional location factor for Rockland County wa
location - 109: Residential — 1.08/No i

RCV is the current cost of returning i aged condition using present-day cost of labor and
materials. Total RCV consists ( eplace a building and the estimate value of contents
of a building. The occupatr
commercial, industrial,
presentation of re R

ate the critical facility inventory, which includes essential facilities, utilities,
2fined facilities, were provided by Rockland County GIS. The development
aligned with Hazt i tfandards and included determining whether the critical facility is considered a
\"s definition (refer to Appendix F, Critical Facilities). To protect individual privacy
and the security of assets)”information is presented in aggregate, without details about specific individual

properties or facilities.

Critical facilities were provided by Rockland County and updated based on review by officials from each
participating jurisdiction. Lifelines were identified in the critical facility inventory to align with FEMA’s lifeline
definition.
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Population

Total population statistics from the 2021 American Community Survey (ACS) Five-Year Estimate were used to
estimate the exposure and potential impacts to the County’s population in place of the 2020 U.S. Census block
estimates. The 2021 ACS was used because it provides information about communities every year and is
considered best available data. To determine population statistics for villages and towns, village population totals
were subtracted from the total town population. Population counts at the jurisdictional level were averaged
ure level. This estimate

among the residential structures in the county to estimate the population at the s
provides a more precise distribution of population across the county compared t using the Census block or
Census tract boundaries. Limitations of these analyses are recognized, an he results are used only to

provide a general estimate for planning purposes.

Socially Vulnerable Populations

As discussed in Section 3, County Profile, research has shown tha populations are at gr isk from hazard
events because of decreased resources or physical abilities.
in the risk assessment are children, elderly, population below el, non-English speaking individuals,
and persons institutionalized with a disability. The 2021 ACS wa determine the number of each at the

county and municipal level.

However, the United Way of New York State’s A ined, Employed (ALICE) report was
used to determine the number of households and i e federal poverty level but struggle
to afford basic expenses. For the purpose of this H g
for Rockland County was used to de ‘ ouseholds and individuals that earn more than the
e.g., housing, child care, food, transportation, health
old, the ALICE measures use household costs and
income. The Household SurV of household essentials for each county in New York
and relies on a wide range of soU of housing, child care, food, transportation, health care,

and a smartphoneg ousehold income, the ALICE measures rely on the U.S. Census Bureau’s

ousehold income to determine if households are below the ALICE threshold.
erty, with income below the FPL, and those that are ALICE, with income above
s. The average percent of ALICE households was calculated to determine the
d County that are below the ALICE threshold. It should be noted that this is a

calculated average and ot fully represent the number of ALICE households in Rockland County.

FEMA’s Hazus program was used to model estimated potential losses to flood and wind hazards as discussed
further later in this section. Hazus contains 2020 U.S. Census block data and was used to estimate sheltering and
injuries as part of the hazard analysis.
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Environmental and Land Use Area

The National Land Use and Land Cover data was derived from the Multi-Resolution Land Characteristics (MRLC)
Consortium. The MRLC is a consortium of federal agencies that coordinates and generates consistent and relevant
land cover information at the national scale for a wide variety of environmental, land management, and modeling
applications. Additionally, Rockland County provided 2022 land use information that includes more detailed
categories, such as agricultural, general business/community commercial, heavy industrial, institutional/quasi-

public, light industrial/warehouse, local neighborhood, local park/o space, mixed use

(residential/commercial), multi-family residential, multi-family residential - seni ousing, not yet classified,
office, one family residential, private recreation/private open space, public en space, railroad, regional
commercial, road/commuter parking, three family residential, two famil nder water, utilities, and

vacant.

New Development

In addition to assessing the vulnerability of the built enviro,

Identifying these changes and integrating new @ i sessment provides communities
information to consider when developing the mitig i e these vulnerabilities in the future (one

as a table in each annex.

Data Source Summary

Table 4.2-3 summarizes the data used for the risk assessment for this plan.

3. Risk Assessment Data Documentation

Source | Date | Format

. Census Bureau, American Community Survey 5-

2017- 2021 Digital (GIS) format
Year Estimates Slget gital (GIS)

Participating Rockland County Municipalities 2023 Digital Format

ockland County, NYS Office of Information Technology
Services Geospatial Services and NYS Department of
Taxation and Finance’s Office of Real Property Tax
Services (ORPTS); Center for International Earth

3 (iR Science Information Network, New York State Energy 2022 DECI

Research and Development Authority; U.S. Army Corps

of Engineers, National Structure Inventory; RS Means

2022

Critical Facilities and Lifelines Rockland County 2023 Digital Format
Land Use National Land Use Cover Database; Rockland County 2019; 2022 Digital Format
Natural/Historical/Cultural Resources U.S. National Park Service N/A Digital Format
NEHRP Soils NYS DHSES N/A Digital Format
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Data | Source | Date | Format
Dam Failure Rockland County 2023 Digital Format
Landslide USGS, Godt 2011 Digital Format
Wildfire Hazard Data Radeloff et al. 2012 Digital Format
Social Vulnerability Index Center for Disease Control 2020 Digital Format

Notes:

FEMA — Federal Emergency Management Agency

NEHRP — National Earthquake Hazard Reductions Program

NYS DHSES — New York State, Division of Homeland Security and Emergency Services

4.2.4 Limitations

e Mitigation measures already employed b
e The amount of advance notice residents h
e Uncertainty of climate change projections

These factors can result in a range g i mates, possibly by a factor of two or more. Therefore,
potential exposure and loss esti i . se results do not predict precise results and should be

ay occur to critical facilities and infrastructure as a result of these
However, monetized damage estimates to critical facilities and

ses for considerations for the next plan update to enhance the vulnerability

The following section @
assessment.

All Hazards

= Create an updated user-defined general building stock dataset using up-to-date parcels, footprints, and
RSMeans values.

= Utilize updated and current demographic data.

= Utilizing assessor data, include updated occupancy class attributes in general building stock.
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Extreme Temperatures

=  Track extreme temperature data for injuries, deaths, shelter needs, pipe freezing, agricultural losses, and
other impacts to determine distributions of most at-risk areas.

Flood

=  The general building stock inventory can be updated to include attributes regarding first floor elevation
and foundation type (basement, slab on grade, etc.) to enhance loss estimat

= As more current FEMA floodplain data become available (i.e., DFIRMs), u
generate a more detailed flood depth grid that can be integrated into

= Conduct a Hazus loss analysis for more frequent flood events (e.g.,

= Conduct a repetitive loss area analysis.

= Continue to expand and update urban flood areas to furthergd

the exposure analysis and
rrent Hazus version.
ear flood events).

Severe Storm

= The general building stock inventory can be update i utes regarding protection against

= [favailable for the region, obtain average sn& ! determine if various areas in the county

have historically received highe ig i be more susceptible to higher snowfalls
and snow loads on the bui : iti acilities and infrastructure.

Wildfire

= General building stog
detection equipment o

o include attributes such as roofing material or fire
e distance to fuels as another measure of vulnerability.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4-11



4.3.1. Dam Failure

4.3.1 Dam Failure

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the dam
failure hazard in Rockland County.

Hazard Description

A dam is an artificial barrier allowing storage of water, wastewater, or liqui materials for many reasons

(flood control, human water supply, irrigation, livestock water supply, e ion, containment of mine
tailings, recreation, or pollution control). Many dams fulfill a combinati
of State Dam Safety Officials 2023). Dam failure is any malfuncti

adversely affects a dam’s primary function of impounding wa

nctions (Association
f the design that
en, rapid, and

abnormality out

d potentially leads to a

slope, or cross-section of the dam, how a dam resists 3 behind it, means used to control
seepage, and occasionally, purpose of the dam. pastruction of dams include earth, rock,
tailings from mining or milling, concrete : i aneous materials (plastic or rubber), and

any combination of these material 8 € Safety Officials 2023). Dams are built for the purpose
of power production, agricultu . and flood protection.

significant hazard to life and prope § bout 2,000 unsafe dams are dispersed throughout the
United States in almg

results in 8 plete structuralbreach, releasing a high-velocity wall of debris-filled water that rushes

downstream, d ging or destroying anything in its path (FEMA 2016).

Figure 4.3.1-1 visua ary causes of dam failures, nationally. Dam failures can result from one or a

combination of the folle ASDSO n.d.):

= QOvertopping caused by floods that exceed capacity of the dam
= Deliberate acts of sabotage

= Structural failure of materials used in dam construction

=  Movement or failure of the foundation supporting the dam

= Settling and cracking of concrete or embankment dams

=  Piping and internal erosion of soil in embankment dams

= |nadequate maintenance and upkeep
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Figure 4.3.1-1. Dam Failure Causes

Source: ASDSO n.d.

Regulatory Oversight of Dams

Potential for catastrophic flooding ¢a ? ilures'led to passage of the NDSP (Public Law 92-367). For 30
years, the NDSP has protec 2, NDSP is a partnership among the states, federal
agencies, and other stakeho al and community responsibility for dam safety. Under
FEMA'’s leadership, state assista | participating states to improve their programs through
increased inspectig n planning, and purchase of needed equipment. FEMA has also expanded

= FERC-18 Code o al Regulations (CFR) 12.22-24
= USACE —EP 1110-2-13, Dam Safety Preparedness

Dam safety EAPs are formal dam failure procedures written by the dam owner/operator. EAPs are site-specific
plans and relate only to the facility’s procedures to prevent/mitigate occurrence of a catastrophic dam failure.
USACE is responsible for submitting an EAP for each dam it owns, operates, and maintains. EAPs for hydroelectric
dams fall under the purview of FERC, and NYSDEC regulates dam safety and EAPs for all dams in New York.
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New York State Department of Environmental Conservation
The New York State Department of Environmental Conservation’s (NYSDEC) Dam Safety Section is responsible for
safety inspection of dams, technical review of proposed dam construction or modification, monitoring of remedial
work for compliance with dam safety criteria, and emergency preparedness for all dams in the state. NYSDEC is
responsible for more than 100 flood control projects throughout the state, most of which were constructed by US
Army Corps of Engineers (USACE) and are operated and maintained by NYSDEC (in some cases with local municipal
partners) (NYSDEC 2014).

The State inspects high hazard dams every two years and moderate hazard da ery four years. To support

emergency planning efforts and raise awareness among local officials and e y managers, a copy of each
inspection report is sent to the chief executive of the community in whic cated. Municipal officials
or emergency managers from any municipality in the dam’s inundatio

report upon request (NYSDEC 2023).

opy of the inspection

US Army Corps of Engineers Dam Safety Program
ms in the United States that meet
g the 80 dams identified in the USACE
urveyed each state and federal agency’s

USACE is responsible for safety inspections of some federal
size and storage limitations specified in the National Dam Safety
National Inventory of Dams (NID). USACE has inventoried dams an
capabilities, practices, and regulations regardi ign, constructio eration, and maintenance of dams.

The Federal Energy Regulatory Com gest dam safety program in the United States. FERC
cooperates with many federal ysure and promote dam safety and, more recently,
homeland security. FERC staff ifisp i j on an unscheduled basis to investigate the following

(FERC 2020):

= Potential dam safety prob
= Complaints ab nd operating a project
= Safety con ' isasters

RC-approved consulting engineer must inspect and evaluate projects with
rs) or with total storage capacity of more than 2,000 acre-feet (FERC 2020).

information is applied gate and analyze structures of hydroelectric projects within these areas. FERC staff
also evaluates effects of potential and actual large floods on safety of dams. FERC staff visit dams and licensed
projects during and after floods, assess extents of damage, and direct any studies or remedial measures the
licensee must undertake. FERC's Engineering Guidelines for the Evaluation of Hydropower Projects guides its
engineering staff and licensees in evaluations of dam safety. The publication is frequently revised to reflect current

information and methodologies (FERC 2020).

FERC requires licensees to prepare Emergency Action Plans (EAP) and conducts training sessions on developing
and testing these plans. The plans outline an early warning system in the event of an actual or potential sudden
release of water from a dam failure. The plans include operational procedures that may be implemented during
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regulatory measures, such as reducing reservoir levels and downstream flows, as well as procedures for notifying
affected residents and agencies responsible for emergency management. These plans are frequently updated and
tested to ensure that all applicable parties are informed of the proper procedures in emergencies (FERC 2020).

Location

In the State of New York, there are 400 high hazard dams and 700 moderate hazard dams that pose a threat to
jurisdictions in the event of a dam failure. 32 dams are present throughout Rockland Cqunty. Most of these dams
of the high hazard dams
ockland County.

pose little risk; however, there are 13 high hazard dams. Table 4.3.1-1 is a comple
in Rockland County (NYS DHSES n.d.). Figure 4.3.1-2 shows the locations of dam

According to the NID, all dams in Rockland County are state regulated. All rd dams eight additional
dams also have EAPs. In addition, there are dams located in neighbori i e County border that

Dam Name

First Reservoir Dam
Lake Deforest Dam High
Lake Welch Dam i ango Creek High
Lake Sebago Dam High
Garnerville Dam High
Tivoli Dam Ramapo River Tributary High
Potake Lake Dam Ramapo River Tributary High
Lake Kanawauke Stony Brook High
Lake Suzanne Dam Pascack Brook High
Lake Lucille Hackensack River High
al Nyack Da Clarkstown Hackensack River Tributary High
Sloatsburg Ramapo River Tributary High
ers Lake Dam Congers E. Branch Hackensack River High

Source: USACE 20.
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Figure 4.3.1-2. Dam Inundation in Rockland County
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Extent

Dam failures can occur suddenly, without warning, and may occur during normal operating conditions. This is
referred to as a “sunny day” failure. Dam failures may also occur during a large storm event. Significant rainfall
can quickly inundate an area and cause floodwaters to overwhelm a reservoir. If the spillway of the dam cannot
safely pass the resulting flows, water will begin flowing in areas not designed for such flows, and a failure may
occur. New York has seen significant property damage including damage or loss of dams, bridges, roads, and
buildings because of storm events and dam failures.

According to the NYSDEC Division of Water Bureau of Flood Protection and Da ty, the hazard classification
New York Codes Rules and
Tit. 6 § 673.3 - General

were to fail. These

of a dam is assigned according to the potential impacts of a dam failure pur
Regulations (NYCRR) Part 673.3 (NYSDEC date unknown) (N.Y. Comp. C
provisions n.d.). Dams are classified in terms of potential for downst
hazard classifications are identified and defined below (NYS DEC

damage if th

= Low Hazard (Class A) is a dam located in an area wh i i age nothing more than isolated
buildings, undeveloped lands, or township or county r
or serious environmental damage. Failure or mis-operatio esult in no probable loss of human life.
Losses are principally limited to the owner’s property.
= Intermediate Hazard (Class B) is a dam loca may damage isolated homes, main
highways, and minor railroads; interrupt t i i ant public utilities; and/or cause
significant economic loss or serious environ 2 . or mis-operation would result in no
probable loss of human life, loss, environment damage, disruption of lifeline

predominantly rural o Id be in areas with population and significant
infrastructure.
= High Hazard (Class C) is are ere failure may cause loss of human life, serious damage

to homes, ind i fal buildings, important public utilities, main highways, or railroads, and/or

regarding such d

Previous Occurrences

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2023, Rockland County was not included in any major disaster (DR) or emergency (EM)
declarations for dam failure-related events (FEMA 2023). However, dam failures have occurred due to other
precursor events, such as hurricanes, tropical storms, and severe storms. For declarations of events which have
triggered dam failures that occurred between 2017 and 2023, refer to Table 4.3.1-2. Detailed information about
the declared disasters since 1954 is provided in Section 3 (County Profile).
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Table 4.3.1-2. FEMA Declarations for Dam Failure Precursor Events in Rockland County (2017 to 2023)

FEMA and/or USDA Rockland County

Declaration Number included in
Date(s) of Event Event Type (if applicable) declaration? Location Impacted Description

New York Hurricane

August 21-24, 2021 Hurricane EM-3565-NY Yes Countywide Henri

Sources: FEMA 2023

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is rized to designate counties

as disaster areas to make emergency loans to producers suffering losses in th ties and in counties that are

contiguous to a designated county. Between 2018 and 2023, Rockland Co uded in any dam failure-

related agricultural disaster declarations.
Previous Events

For this 2024 HMP update, known hazard events that imp RocklandfCounty between January 2017 and

December 2023 are discussed in Table 4.3.1-3. For events prio r to the 2018 Rockland County HMP.

Table 4.3.1-3. Hazard Events in Rockland (2017 to 2023)

FEMA and/or
USDA
Declaration rckland Cot
Number (if ncluded in 1tion
Date(s) of Event Event Type apnlicable) claration? ’ Impacted Description

August 4, 2020 Rockland | the remnants of Tropical Storm Isaias
County brought high winds and heavy rain to
Rockland County. High winds caused a
tree to fall at the downstream edge of
the Pine Grove Lake Dam crest. These
conditions created a void in the
embankment and a crack in the soil
around the tree roots, but further
examination concluded the cracking
was due to earth being pulled away by
the roots, not due to dam slope sliding.

Tropical Storm

Sources: ASD.

For the 2024 HMP up
to calculate the probabi

available data was used to collect hazard event details. These details were used
future occurrence of hazard events in the County. Information from the 2019 State
of New York HMP, the 2018 Rockland County HMP, and FEMA were used to identify the number of events that
occurred between 1999 and 2023. Table 4.3.1-4 provides the calculated probability of future dam failure events
in Rockland County.

Table 4.3.1-4. Probability of Future Dam Failure Events in Rockland County

Number of Occurrences Between 1999 and | Percent Chance of Occurring in Any Given

Hazard Type 2023 Year

Dam Failure
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Sources:

Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected dam failure
events since 1968. Due to limitations in data, not all dam failure events occurring between 1954 and 1996 are accounted for in
the tally of occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for dam failure in the County is considered ‘occasional’.

Climate Change Projections

Dams are designed partly based on assumptions about a river’s flow behavior, sed as hydrographs. Changes

in weather patterns can have significant effects on the hydrograph used for f a dam. If the hygrograph

Rockland County is part of Region 2, Catskill Mou d the Hudson River Valley. In Region 2, it is
estimated that temperatures will incre . 050s and 4.0 °F to 8.0 °F by the 2080s.
Precipitation totals will increase be cent by the 2050s and 5 to 10 percent by the 2080s. Table

4.3.1-5 displays the projected i e for ClimAID Region 2 (NYSERDA 2014). Increases in
» risk of overtopping during heavy rainfall events.

ercent Change in Region 2 from Present to 2050

Summer
-5to +10

-5to +10

Source: NYSER

Climate chg i A ater systems as increased rainfall accumulations can cause reservoirs to
overtop. Dam i ing@ahydrograph to evaluate dam safety issues for situations where the reservoir

hydrographs are based o torical events (USBR 2003). The overtopping of a dam can lead to areas downstream

to become inundated with flood waters that would otherwise be safely stored.

Vulnerability Assessment

Dam failures are a hazard of concern for Rockland County because 32 dams are present across the County, 13 of
which are identified as high hazard (Figure 4.3.1-2) (USACE 2023). Dam failure events are frequently triggered by
other natural hazard events such as earthquakes, landslides, or severe weather, which limits their predictability
and intensifies the risk for potential damage.
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Dam failure inundation maps and downstream hazard areas are considered sensitive information and are not
made available in the Rockland County Hazard Mitigation Plan. To assess the County’s risk to dam failure, an
exposure analysis was conducted for the County’s assets (population, building stock, critical facilities, historic
assets, and new development) using the Dam Inundation Areas provided by Rockland County. This analysis
combined all available dam inundation areas to create an aggregate dam inundation area for the County. An asset
is indicated as exposed if it is in at least one dam failure inundation area. Evaluated dams include Central Nyack

Dam, Christie Brooke Pine Meadow Dam, Congers Lake Dam, Doodletown Dam, Lake Boyce Dam, Lake Deforest-

United Water Dam, Lake Kanawauke Dam, Lake Lucille Dam, Lake Sebago Dam, L uzanne Dam, Lake Tiorati

Dam, Lake Welch Dam, Pine Grove Dam, Reservoir 3,2,1 Dam, Schwartz Esta d Dam, Skenonto Dam, and

Wesley Hills Chapel Dam.
Impact on Life, Health, and Safety
of dam, the area

The impact of dam failure on life, health, and safety depends on se factors such as the

being protected, the location, and the proximity of structure
According to the State HMP, the level of impact due to a fa stimmated using the United States Army
Corps of Engineers’s (USACE) hazard potential classification sy
hazard classifications.

Lifeline Losses (c) Property Losses (d) Environmental Losses (e)

ate agricultural lands, Minimal incremental
equipment, and isolated damage
buildings

Significant Major public and private | Major mitigation required
facilities
High Extensive public and private | Extensive mitigation cost

facilities or impossible to mitigate

Source: USACE 20
Note: . j t ot individual structures at a project.

e of flood wave travel, and warning time.
reats to life caused by the interruption of lifeline services from project failure or operational

disruption; itical medical facilities or access to them.
d. Property los age to project facilities and downstream property and indirect impact from loss of project services,
such as impact fro a dam and navigation pool, or impact from loss of water or power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond what would
normally be expected for the magnitude flood event under which the failure occurs.

Overall Population

The entire population residing within a dam failure inundation zone is considered exposed and vulnerable to an
event. The potential for loss of life is affected by the capacity and number of evacuation routes available to
populations living within these areas. As shown in Table 4.3.1-7, there are 5,437 persons located in the dam
inundation area; the Village of Spring Valley has the greatest population in the dam inundation area with 1,689
persons.
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Dam failure can displace persons in the area if flooding of structures occurs. Dam failure may mimic flood events,
depending on the size of the dam reservoir and breach. Understanding potential outcomes of flooding for each
dam in Rockland County would require intensive hydraulic modeling.

Table 4.3.1-7. Estimated Population Located in the Aggregate Dam Inundation Area

ed Populatio ocated e Aggregate Da

Airmont, Village of 9,964 0 0.0%
Chestnut Ridge, Village of 10,211 0.0%
Clarkstown, Town of 81,385 1.7%
Grand View on Hudson, Village of 241 0.0%
Haverstraw, Town of 14,028 2.8%
Haverstraw, Village of 12,292 3.4%
Hillburn, Village of 1,110 2.7%
Kaser, Village of 5,433 0.0%
Montebello, Village of 4,665 2.3%
New Hempstead, Village of 5,440 0.0%
New Square, Village of 0.0%
Nyack, Village of 0.0%
Orangetown, Town of 3 0.1%
Piermont, Village of 2, 0.0%
Pomona, Village of 3,3 0 0.0%
Ramapo, Town of 48,84 245 0.5%
Sloatsburg, Village of 3,043 597 19.6%
South Nyack, Village of 2,803 0 0.0%
Spring Valley, Village of 1,689 5.1%
Stony Point, Town of " 242 1.6%
Suffern, Village of 11,376 12 0.1%
Upper Nyack, Villag 2,355 0 0.0%
Wesley Hills, Vi 6,105 0 0.0%
West Havers y 10,665 280 2.6%

336,485 5,437 1.6%

Source: Bureau, American G@mmunity Survey 5-year Estimates 2017-2021

Note: Values are

Socially Vulnerable PO
According to Census dataythere are 49,451 total persons living below the poverty level, 52,060 persons over the
age of 65 years, 27,605 persons under the age of 5 years, 26,990 non-English speakers, 29,008 persons with a
disability, 49,451 living in poverty, and 109,704 living below ALICE in Rockland County. These populations are more
at risk during a dam failure event because economically disadvantaged populations are more likely to make the
decision to evacuate based upon the net economic impact to their family, while elderly populations are likely to
seek or need medical attention. The availability of medical attention may be limited due to isolation during a flood
event and other difficulties in evacuating. There is often limited warning time for a dam failure event. Populations

without adequate warning of the event are highly vulnerable. Individuals who may not receive adequate warning
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may include those that are lack internet connection, do not speak English proficiently, and/or do not regularly use
the communication tool used for warnings, like a cellphone or social media account. Figure 4.3.1-3 displays the

FEMA National Risk Inventory’s Social Vulnerability Index for the County of Rockland, which is identified as
‘relatively high’.

Figure 4.3.1-3. FEMA Social Vulnerability Index for Natural Hazards

Source: Fi

As shown in T3 4.3.1-7, there 3
estimated sociall nerable p
located in the dam ind

5vyears, 741 non-English's

5,437 persons located in the dam inundation area. Table 4.3.1-8 presents the
Wlations located in the aggregate dam inundation area. Of the 5,437 persons
ea, there are 802 persons over the age of 65 years, 435 persons under the age of
akers, 518 persons with a disability, 748 living in poverty, and 1,980 living below ALICE.
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Table 4.3.1-8. Estimated Vulnerable Persons Located Within the Aggregated Dam [nundation Hazard Area

Vulnerable Population Estimated Vulnerable Person cated Within the Aggregated Dam Inundation Hazard Area

Non- Oi
English Poverty | Below Percent |Under| Percent | English rcent Percent | Poverty | Percent | Below | Percent
Jurisdiction Speaking | Disability of Total of Total | Speaking | ¢ of Total of Total | ALICE | of Total

Airmont, Village of 1,487 2,616

Chestnut Ridge, Village of 1,587 | 1,368 617 1,149 1,947 | 1,957 0 0.0% 0.0% 0 0.0% 0 0.0%
Clarkstown, Town of 16,757 3,729 | 4,251 8,056 3,548 | 22,733 | 287 1.7% 1.7% 138 1.7% 61 1.7% 390 1.7%
Grand View on Hudson, Village of 64 13 0 16 13 32 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Haverstraw, Town of 2,523 28 2.8% 34 2.8% 39 2.8% 140 2.8%
Haverstraw, Village of 1,624 69 3.4% 51 3.4% 61 3.4% 159 3.4%
Hillburn, Village of 161 1 2.7% 4 2.7% 4 2.7% 10 2.7%
Kaser, Village of 174 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Montebello, Village of 563 4 2.3% 7 2.3% 12 2.3% 14 2.3%
New Hempstead, Village of 816 0 0.0% 0 0.0% 0 0.0% 0 0.0%
New Square, Village of 201 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Nyack, Village of 1,521 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Orangetown, Town of 6,912 1 0.1% 3 0.1% 1 0.1% 11 0.1%
Piermont, Village of 539 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pomona, Village of 613 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Ramapo, Town of 4,698 6 0.5% 12 0.5% 81 0.5% 95 0.5%
Sloatsburg, Village of 513 13 19.6% 74 19.6% 33 19.6% 282 19.6%
South Nyack, Village of 535 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Spring Valley, Village of 3,176 497 5.1% 141 5.1% 408 5.1% 686 5.1%
Stony Point, Town of 2,653 | 594 265 1,619 667 4,393 43 1.6% 10 1.6% 4 1.6% 26 1.6% 11 1.6% 71 1.6%
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Vulnerable Population Estimated Vulnerable Persons Located Within the Aggregated Dam Inundation Hazard Area

Non-
English Poverty Percent Percent | Poverty | Percent Percent
Jurisdiction Speaking | Disability| Level :aki of Total | Disability | of Total of Total of Total

2,316 1,101 706 5,449 0.1%

Suffern, Village of

Upper Nyack, Village of 479 88 19 161 170 539 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Wesley Hills, Village of 862 626 0 406 513 1,008 0 0.0% 0.0% 0 0.0% 0 0.0%

West Haverstraw, Village of 1,286 | 944 1,663 991 1,369 | 4,490 34 2.6% 26 2.6% 36 2.6% 118 2.6%

Rockland County (Total) 52,060 (27,605 26,990 | 29,008 | 49,451 109,704 802 1.5% 2.7% 518 1.8% 748 1.5% | 1,980 | 1.8%

Source: U.S. Census Bureau, American Community Survey 5-year estimates 2017-2021; ALICE 2021
Note: Values are rounded down.
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Impact on General Building Stock

Buildings located downstream of a dam are at risk to damages should there be a failure. Properties located closest
to the dam inundation area have the greatest potential to experience the largest, most destructive surge of water.
The overall impact of flooding damages caused by dam failure will vary depending on the depth of flooding and
velocity of the surge.

The potential damage is the modeled loss that could occur to the exposed inventory measured by the structural
and content replacement cost value. There are an estimated 1,926 buildings i

e dam inundation area,
representing approximately 2.7 percent of the County’s total general buildi ck and 2.7 percent of the

County's inventory replacement cost value. The Town of Clarkstown has st number of its buildings

Dam Inundatio

timate imber and Total Replacement Cost Value of

St ires Located in the Aggregate Dam Inundation Area

Total Number | Total Replacement | Numi! >f | Percent | Total Replacement Cost | Percent

Jurisdiction of Buildings Co lue (RCV) Building of Total Value of Buildings of Total

Airmont, Village of 12,726,498 | $0
Chestnut Ridge, Village of 3,996 : 0 . SO 0.0%
Clarkstown, Town of 94,618 $509,009,033 2.3%
Grand View on Hudson, Village of 0.0% S0 0.0%
Haverstraw, Town of 3.5% $933,991,050 6.4%
Haverstraw, Village of 81 3.6% $164,215,430 12.0%
Hillburn, Village of 30 6.0% $120,050,659 35.2%
Kaser, Village of 0 0.0% SO 0.0%
Montebello, Village of 45 2.2% $23,605,206 1.2%
New Hempstead, Villag $1,416,579,766 0 0.0% S0 0.0%
$640,979,013 0 0.0% S0 0.0%
$1,930,474,072 0 0.0% SO 0.0%
$19,240,363,073 26 0.1% $97,151,228 0.5%
Piermont, Villa $520,681,014 0 0.0% SO 0.0%
Pomona, Village 0 ,437 $947,429,629 0 0.0% S0 0.0%
Ramapo, Town of 9,783 $7,401,302,608 75 0.8% $207,213,312 2.8%
Sloatsburg, Village of 1,776 $780,218,848 367 20.7% $150,283,766 19.3%
South Nyack, Village of 1,009 $628,994,780 0 0.0% SO 0.0%
Spring Valley, Village of 3,468 $2,977,580,954 157 4.5% $78,915,119 2.7%
Stony Point, Town of 8,819 $4,492,546,145 151 1.7% $57,462,089 1.3%
Suffern, Village of 3,110 $2,011,976,760 44 1.4% $35,851,085 1.8%
Upper Nyack, Village of 1,121 $714,087,836 0 0.0% S0 0.0%
Wesley Hills, Village of 2,432 $1,597,464,375 0 0.0% S0 0.0%
West Haverstraw, Village of 3,171 $1,575,031,545 105 3.3% $108,232,036 6.9%
Rockland County (Total) 112,485 $93,676,093,896 1,926 1.7% $2,485,980,013 2.7%
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Source: Rockland County, NYS Office of Information Technology Services Geospatial Services and NYS Department of Taxation and
Finance’s Office of Real Property Tax Services (ORPTS) 2022; Center for International Earth Science Information Network, New York State
Energy Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory 2022; RS Means 2022

Impact on Critical Facilities and Community Lifelines

Dam failures may also impact critical facilities and lifelines located in the downstream inundation zone.
Consequentially, dam failure can cut evacuation routes, limit emergency access, and/or create isolation issues.

Dam failure can cause severe downstream flooding and may transport large volu of sediment and debris,

depending on the magnitude of the event. Widespread damage to buildings an astructure affected by an

event would result in large costs to repair these locations. In addition to physic age costs, businesses can be

closed while flood waters retreat, and utilities are returned to a functi Further, utilities such as

FEMA Lifeline Category | Number of Lifelines iNL

Communications

Energy
Food, Water, Shelter
Hazardous Materials
Health and Medical
Safety and Security

Water Systems

Transportation

Rockland County

Impact on the

essential se
each dam.

disruptions to deliver vices. Loss of power and communications may occur and drinking water and
wastewater treatment facilities can become temporarily out of operation. Debris from surrounding buildings can
accumulate should the dam mimic major flood events, such as the 1-percent annual chance flood event that is

discussed in Section 4.3.6 (Flood).
Impact on the Environment

The environmental impacts of a dam failure can include significant water-quality and debris-disposal issues or
severe erosion that can impact local ecosystems. Floodwaters can back up sanitary sewer systems and inundate
wastewater treatment plants, causing raw sewage to contaminate residential and commercial buildings and the
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flooded waterway. The contents of unsecured containers of oil, fertilizers, pesticides, and other chemicals may
get added to flood waters. Hazardous materials may be released and distributed widely across the floodplain.
Water supply and wastewater treatment facilities could be offline for weeks. After the flood waters subside,
contaminated and flood-damaged building materials and contents must be properly disposed of. Contaminated
sediment must be removed from buildings, yards, and properties.

The total land area in the dam inundation area is summarized in Table 4.3.1-11 by jurisdiction. Overall, the County
has 4,496 acres (4.1 percent of all County land) in the dam inundation area. Of thos 6 acres, 992 acres lie in
the Town of Clarkstown, 775 acres in the Town of Ramapo, and 704 acres in the of Haverstraw.

Table 4.3.1-11. Total Acres of Land Area (Excluding Waterbodies) Locate
Area

regate Dam Inundation

. O otal Acres or Landa Area d oF

Airmont, Village of 0.0%
Chestnut Ridge, Village of 0.0%
Clarkstown, Town of 4.3%
Grand View on Hudson, Village of 0.0%
Haverstraw, Town of 70 6.4%
Haverstraw, Village of 5 8.4%
Hillburn, Village of 18.5%
Kaser, Village of 0 0.0%
Montebello, Village of 76 2.8%
New Hempstead, Village of 0 0.0%
New Square, Village of 0 0.0%
Nyack, Village of 0 0.0%
Orangetown, Town of 343 2.5%
Piermont, \d 0 0.0%

0 0.0%

775 4.0%

1,564 528 33.8%

389 0 0.0%

1,285 69 5.4%

17,910 409 2.3%

Suffern, Villagé 1,317 84 6.4%
Upper Nyack, Village'@ 738 0 0.0%
Wesley Hills, Village of 2,102 0 0.0%
West Haverstraw, Village of 988 156 15.8%
Rockland County (Total) 109,869 4,496 4.1%

Source: Rockland County 2020; USGS, NHD 2023
Note: 1) Excludes areas designated as water

2) Values are rounded to the nearest whole value
Abbreviation Notes:

1) USGS: United States Geological Survey

2) NHD: National Hydrography Dataset
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Cascading Impacts on Other Hazards

Dam failure can cause severe downstream flooding, depending on the magnitude of the failure. Other potential
secondary hazards of dam failure are landslides around the reservoir perimeter, bank erosion on the rivers, and
destruction of downstream habitat. Dam failures can occur as a result of structural failures, such as progressive
erosion of an embankment or overtopping and breaching by a severe flood. Earthquakes may weaken dams.
Floods caused by dam failures have caused loss of life and property damage (FEMA 2013).

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning f ure development and ensure

establishment of appropriate mitigation, planning, and preparedness County considered the

following factors to examine potential conditions that may affect hazar

=  Potential or projected development
=  Projected changes in population
= QOther identified conditions as relevant and appropriat: i acts of climate change

Potential or Projected Development

been identified across the County. Any areas of gfow pacted by a dam failure event if the
structures are located within the flood protection area i s are not considered. Therefore, it
is the intention of the County and all participating S age development in vulnerable areas
or to encourage higher regulatory standa . Due to the sensitive nature of dam locations and

Projected Changes in Popula
Rockland County has experience ificrease in its population since 2010. According to the U.S. Census Bureau,
the County's populationgin approximately 8.5 percent between 2010 and 2020 (County of Rockland

2021). Cornell lied Demographics produced populations projections by County from
2016 to 204 Rockland County is projected to have a population of 356,758 by
2030 and

As the populatia ges in the density of population can impact the number of persons exposed
to the probable m undation hazard areas. Higher density can not only create issues for residents

during evacuation of a re event but can also have an effect on commuters that travel into and out of the

County for work, particulafly during a flood event that may impact transportation corridors, which are also major

commuter roads. Refer to Section 3 (County Profile) for more information about population trends in the County.

Other Identified Conditions

Most studies project that the State of New York will see an increase in average annual precipitation. Annual
precipitation amounts in the region are projected to increase, primarily in the form of heavy rainfalls, which have
the potential to increase the risk to dam failures. Increases in precipitation may stress the structures (NYSERDA
2014). Further, existing flood control structures may not be able to retain and manage increases in water flow
from more frequent, heavy rainfall events. Heavy rainfalls may result in more frequent overtopping of these dams
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4.3.1. Dam Failure

and flooding of the County’s assets in adjacent inundation areas. However, the probable maximum flood used to
design each dam may be able to accommodate changes in climate.

Change of Vulnerability Since 2018 HMP

Overall, the County’s vulnerability has not changed, and the County will continue to be exposed and vulnerable to
dam failure events, especially those located within or near downstream inundation zones. Because of the sensitive
nature of the dam failure inundation zones, potential losses have not been quantified and presented in this plan.
To estimate potential losses to population, buildings, critical facilities and infrastr
and depths of flooding may be used to generate depth grids. Hazus may be use
the County and participating municipalities.

e, dam inundation areas

stimate potential losses for
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4.3.2. Disease Outbreak

4.3.2 Disease Outbreak

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
disease outbreak hazard in Rockland County.

Hazard Description

A pandemic is a global outbreak of disease that occurs when a new virus e s in the human population,

spreading easily in a sustained manner, and causing serious illness. An describes a smaller scale

mitigation plan update, the following infectious diseases wil i further detail: Influenza, West Nile
Virus (WNV), Lyme Disease, and Coronavirus.

Influenza
Influenza is a contagious virus that affects the nose
from one person to another, causing mild to severe g to death. Symptoms include fever, cough,
sore throat, runny or stuffy nose, muscle or body ac edness (NYSDOH 2021).

Pandemic influenza differs from se e flu’) because outbreaks of seasonal flu are caused by
viruses already living amongst p . ; i a global outbreak of a new influenza virus, which can
an efficient and sustained manner (CDC 2020).

Additionally, the seasonal fl peaks between December and February, whereas a

The risk of a glg increased over the last several years. This type of disease can claim
thousands o nfrastructure and key resources. An influenza pandemic can reduce
the health essential services workforce; immobilize core infrastructure and induce fiscal

people who are bitten byafinfected mosquito. WNV is usually diagnosed during mosquito season, starting in the
summer and continuing through the fall (CDC 2021). WNV was first found in the State of New York in 1999.
Between 2000 and 2017 (most recent available data), 490 human cases and 37 deaths of WNV have been reported
statewide (NYS DOH 2017). When WNS progresses to severe infection it is called West Nile encephalitis or
meningitis, which can include headache, high fever, neck stiffness, muscle weakness, stupor, disorientation,
tremors, seizures, paralysis, and coma. WNV can cause serious illness, and in some cases, death. Usually,
symptoms occur from three to 14 days after being bitten by an infected mosquito (NYS DOH 2017).
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4.3.2. Disease Outbreak

Lyme Disease

Lyme disease is the most common vector-borne disease (vectors are mosquitoes, ticks, and fleas that spread
pathogens) in the United States. This disease is caused when an individual is bitten by a tick carrying a specific
bacterium (either Borrelia burgdorferi and rarely, Borrelia mayoni). Typical symptoms include fever, headache,
fatigue, and skin rash. If left untreated, symptoms can be severe. Most cases of Lyme disease can be treated
successfully with a few weeks of antibiotics. Steps to prevent Lyme disease include using insect repellent,
removing ticks promptly, applying pesticides, and reducing tick habitat (CDC 2022). In New York, the commonly

infected tick is the deer tick. Immature ticks become infected by feeding on infected e-footed mice and other

small mammals. Deer ticks can also spread other tick-borne diseases. Anyone wh
bacteria can become infected (NYS DOH 2019).

itten by a tick carrying the

Coronavirus
Coronaviruses are a type of virus. There are many different kinds,
spread through droplets and virus particles released into the air w
sings, coughs, or sneezes. Larger droplets may fall to the groun
linger in the air and accumulate in indoor places, especiall
ventilation (John Hopkins University 2022).

Coronavirus disease (Covid-19) is an infectious dise
pandemic by spring of 2020. Older people, ané
disease, diabetes, chronic respiratory disease, and ¢
The Covid-19 virus spreads primarily through drop
person coughs or sneezes.

Reported illnesses have ranged fi
difficulty breathing and shor
taste, sore throat, congesti
attention include trouble breat
awake, and bluish li
incubation perig

Location

Disease outb regard for location, therefore can occur throughout Rockland County.

Extent

The extent of disease G aks depend on the preferred habitat of the species, as well as the species’ ease of
movement and establishment. The magnitude of disease outbreaks ranges from nuisance to widespread. The
exact size and extent of an infected population depend on how easily the illness is spread, the mode of
transmission, and the amount of contact between infected and uninfected individuals. The transmission rates of
pandemic illnesses are often higher in more densely populated areas. The transmission rate of infectious diseases
will depend on the mode of transmission of a given illness, and whether a vaccine, cure, or treatment nis available.
The threat is typically intensified when the ecosystem or host species is already stressed, such as during periods

of drought. The already weakened state of the ecosystem causes it to more easily be impacted by an infestation.
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The severity and length of the next pandemic cannot be predicted; however, experts anticipate that its effect on
the United States could be severe.

The World Health Organization (WHO) has identified the six phases of a global pandemic (World Health
Organization 2009). Phases 1 to 3 and 5 to 6 have been grouped to include common action points. The WHO
pandemic phases are outlined in Table 4.3.2-1 below.

New York State uses WHO classification system guidance to inform its activities during a pandemic event.

Table 4.3.2-1. WHO Global Pandemic Phases

| Description

Preparedness and Response— Global, Regional, National, Sub-Natioi

Phase 1 No animal influenza virus circulating among animals has been

Phase 2 An animal influenza virus circulating in domesticated or wi@hanimals is known e caused infection
in humans and is therefore considereg otential pandemic th
An animal or human-animal influenza reassortant as caused sporadic cases o
Phase 3 disease in people but has not resulted in h ~to-human tgansmission sufficient
commu evel outbrea
Containment
Phase 4 Human-to-human transmission (H2H) of an animal o ~animal influenza reassortant virus able to
sustain community-level outbre aas been verified.
Respor Global Level

Phase 5 The same identified virus has cau pounity-leve preaks in two or more countries in
Phase 6 In addition to the criteria defined as caused sustained community-level

eaks in at led er country in another WHO region.

Post-Pandemic
Levels of, ies with adequate surveillance have dropped below peak

Post-Peak Period
levels.

Possible New Wave ost countries with adequate surveillance rising again.

Post-Pandemic Levels of
Period
World Heg

activity have returned to the levels seen for seasonal influenza in most countries
with adequate surveillance

Source:

Influenza

accumulate m@ idly i i r setting. Therefore, the transmission of respiratory iliness from contact with
infected individua i to occur in indoor spaces. Seasonal flu epidemics occur yearly, typically
beginning at the end' and continuing through the colder months (NYS DOH 2023).

West Nile Virus
West Nile Virus (WNV) disease is spread by the bite of a mosquito infected with the virus. Mosquitos become
infected when they feed on infected birds (NYS DOH 2017). The West Nile Virus cases will increase in portions of
the state during the late summer and early fall seasons. There are no vaccines to prevent or medications to treat
WNV in people, and those infected rarely experience sickness or symptoms.

Lyme Disease
Most cases of Lyme disease in New York are reported from May through August, which corresponds to the peak
activity period for nymphs. This suggests that the majority of Lyme disease cases are transmitted by nymphal deer
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ticks. Young deer ticks, called nymphs, are active from mid-May to mid-August and are about the size of poppy
seeds. Adult ticks, which are approximately the size of sesame seeds, are most active from March to mid-May and
from mid-August to November. Both nymphs and adults can transmit Lyme disease. Ticks can be active any time
the temperature is above freezing (NYS DOH 2023).

Coronavirus
Similar to influenza, coronaviruses are spread through droplets and virus particles released into the air when an
infected person breathes, talks, laughs, sings, coughs, or sneezes, which is more likely to occur in indoor spaces.

Previous Occurrences

FEMA Major Disaster and Emergency Declarations
Between 1954 and 2023, Rockland County was included in three maj
declarations for disease outbreak-related events (FEMA 2023). For de

FEMA and/or USDA Rocklan
Declaration Number included
Event Type (if applicab declaration Location Impacted Description

Date(s) of Event

Ja:::;ylzl(l)’zggéo ) Ci)arg(:\:r\;:'ﬁs County-wide New York Covid-19
January 20, 2020 - PanderrTic: County-wide New York Coyid-19
May 11, 2023 Coronavirus Pandemic
Sources: FEMA 2023
USDA Declarations
The Secretary of Agriculture iculture (USDA) is authorized to designate counties
as disaster areas to make eme G ffering losses in those counties and in counties that are

contiguous to a desi t ween 2018 and 2023, Rockland County was not included in any disease
outbreak-related i

Previous Evg
For this 20
December 20

{MP update, kno
e discussed in T

hazard events that impacted Rockland County between January 2017 and
le 4.3.2-3. For events prior to 2017, refer to the 2018 Rockland County HMP.
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Table 4.3.2-3. Hazard Events in Rockland County (2017 to 2023)

Rockland County

Date(s) of Declaration Number included
Event Event Type (if applicable) in declaration? Location Impacted Description
2017 Influenza N/A N/A County-wide 66 irmed cases of Influenza in Rockland County
2017 West Nile Virus N/A N/A County-wide confi ase of West Nile Virus in Rockland County
2017 Lyme Disease N/A N/A County-wide 49 confirm es of Lyme Disease in Rockland County
2018 Influenza N/A N/A County-wide 1,487 confirm es of Influenza in Rockland County
2018 West Nile Virus N/A N/A County-wide 1 confirmed case O Nile Virus in Rockland County
2018 Lyme Disease N/A N/A County-wide confirmed cases of Lyme Disease in Rockland County
2019 Influenza N/A N/A County-wide 1,912 confirmed cases of Influenza in Rockland County
2019 West Nile Virus N/A N/A County-wide 1 confirmed case of West Nile Virus in Rockland County
2019 Lyme Disease N/A N/A County-wide 48 confirmed cases of Lyme Disease in Rockland County
2020 Influenza N/A N/A i 1,961 confirmed cases of Influenza in Rockland County
2020 West Nile Virus N/A N/A confirmed case of West Nile Virus in Rockland County
2020 Lyme Disease N/A N/A 4 confirmed cases of Lyme Disease in Rockland County
2020 Coronavirus E&i’?&'\"\l\; Yes d County has reported 27,510 positive cases of Covid-19 and 587 deaths.
2021 Influenza N/A 1,985 confirmed cases of Influenza in Rockland County
2021 West Nile Virus N/A 1 confirmed case of West Nile Virus in Rockland County
2021 Lyme Disease N/A County-wid 51 confirmed cases of Lyme Disease in Rockland County
2021 Coronavirus E&:ﬁiﬁ'\'j\l\; Rockland County has reported 39,055 positive cases of Covid-19 and 219 deaths.
2022 Influenza N/A County-wide 12,114 confirmed cases of Influenza in Rockland County
2022 West Nile Virus County-wide 1 confirmed case of West Nile Virus in Rockland County
2022 Lyme Disease County-wide 201 confirmed cases of Lyme Disease in Rockland County
2022 Coronavirus County-wide Rockland County has reported 49,262 positive cases of Covid-19 and 115 deaths.
20232 Influenza County-wide 3,974 confirmed cases of Influenza in Rockland County
2023° West Nile Virus County-wide 0 confirmed cases of West Nile Virus in Rockland County
2023« Lyme Disease County-wide 201 confirmed cases of Lyme Disease in Rockland County
2023 d Coronavirus E&:ﬁiﬁ'\'j\l\; Yes County-wide Rockland County has reported 5,489 positive cases of Covid-19 and 29 deaths.
Sources: Sources: CDC2023; NYSDOH 2023; CDC 2022; NYS DOH 2023
Note: Lyme Disease incidences for 2022 and 2023 were unable to be identified
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Probability of Future Occurrences

For the 2024 HMP update, best available data was used to collect hazard event details. These details were used
to calculate the probability of future occurrence of hazard events in the County. Information from the Centers for
Disease Control and Prevention, New York State Department of Health, the 2019 State of New York HMP, the 2018
Rockland County HMP, and FEMA were used to identify the number of events that occurred between 2017 and
2023. Table 4.3.2-4 provides the calculated probability of future disease outbreak events in Rockland County.

Table 4.3.2-4. Probability of Future Disease Outbreak Events in Rocklaind County

Number of Occurrences Between 2017 and | Percent Chance of Occurring in Any Given

Hazard Type 2023

Disease Outbreak ‘ 25
Sources: CDC 2023; NYSDOH 2023; CDC 2022; NYS DOH 2023
Notes:  Disaster occurrences include federally declared disasters since the 1950 Fed j j elected disease outbreak
events since 1968. Due to limitations in data, not all disease outbreak ev ‘ 996 are accounted for

in the tally of occurrences. As a result, the number of hazard occurren

In Section 4.4, the identified hazards of concern for Rocklan
or likelihood of the event, is one parameter used for hazard r . on historical records and input from
the Planning Partnership, the probability of occurrence for outbreak in the County is considered

‘frequent’.

In Rockland County, the probability for a future dis ent on several factors. One factor
that influences the spread of disease is population at live close to one another are more
likely to spread diseases, depending on how they are ed. As population density increases in the County,
so too will the probability of a disea : ur. When there is a significant change in a circulating

e strain could rapidly spread from person to person.

Climate Change Projectic

Some scientists anticipate an increase in WNV and other mosquito-borne diseases due to changing climate
conditions creating suitable habitats for disease carriers (CDC 2013). Warmer temperatures and changing rainfall
patterns provide an environment where mosquitos can remain active longer, greatly increasing the risk for animals
and humans. Lyme disease could also expand throughout the United States as temperatures warm, allowing ticks
to move into new areas of the country. The climate changes can also allow tropical and subtropical insects to
move from regions where diseases thrive into new places (NRDC 2015).
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An increase in temperature and humidity may also lead to a larger number of influenza outbreaks. Studies have
shown that warmer winters led to an increase in influenza cases. During warm winters, fewer people contract
influenza which causes a large number in population to remain vulnerable into the next season. This causes an
early and strong occurrence of the virus (Towers, et al. 2013). Temperatures in the State of New York are warming,
with an average rate of warming over the past century of 0.25° F per decade. Average annual temperatures are
projected to increase across the State by 2 to 3.4 °F by the 2020s, 4.1 t06.8 °F by the 2050s, and 5.3 to 10.1 °F by
the 2080s (NYSERDA 2014). In Rockland County, it is estimated that temperatures will increase by 3.0 °F to 5.0 °F
by the 2050s and 4.0 °F to 8.0 °F by the 2080s (baseline of 48.0 °F, mid-range projectigh), (NYSERDA 2014).

Sitting water can be a breeding ground for mosquitos, which spread diseases.
between 0 and 10 percent by the 2050s and O to 15 percent by the 2080s

pitation totals will increase
e of 48.0 inches, mid-range

0to +15
Source: NYSERDA 2014

0to +10

standing water where mosquitos breed. As flooding
borne and vector-borne diseases (particularly those quitos) may similarly increase owing to

the prevalence of standing water over long periods (

The notion that rising tempera S ; mber of ticks and mosquitoes that can transmit
diseases such as Lyme disease 3 er than just shift their range) has been the subject

The entire population of 'Rockland County is vulnerable to disease outbreak. Healthcare providers and first
responders have an increased risk of exposure due to their frequent contact with infected populations. Areas with
a higher population density also have an increased risk of exposure or transmission of disease due to their
proximity to potentially infected people. Further, the elderly and immunocompromised individuals may have

increased vulnerability to becoming infected or experience exacerbated impacts depending upon the disease.
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Overall Population

The entire population of Rockland County (336,485) is vulnerable to the disease outbreak hazard. Due to a lack of
guantifiable loss information, a qualitative assessment was conducted to evaluate the assets exposed to this
hazard and the potential impacts associated with this hazard.

Socially Vulnerable Population

Most recently with Covid-19, the Centers for Disease Control and Prevention have indicated that persons over 65
years and older, persons living in a nursing home or long-term care facility, and persons with underlying medical
r risk of getting severely
’s total population) persons

conditions such as diabetes, severe obesity, serious heart conditions, etc. are at a
ill (CDC 2021). According to the 2021 ACS, there are 52,060 (15.5 percent of the C

over 65 and 49,451 (14.7 percent of the County’s total population) persons li overty in Rockland County.

the FEMA National Risk Inventory’s Social Vulnerability Index ty of Rockland, which is identified as

‘relatively high’.

Figure 4.3.2-1. FEMA Soci ural Hazards

Source: FEMA n.d.
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Impact on General Building Stock
No structures are anticipated to be directly affected by disease outbreaks.
Impact on Critical Facilities and Community Lifelines

A pandemic or disease outbreak will not be directly impact the actual structures of County and municipal buildings,
critical facilities, and infrastructure. However, the effect of worker absenteeism will impact local government
services.

The most significant impact on critical facilities would be the increased service de s, such as hospitalization

and emergency room visit that would take place because of the outbreak. This d create a greater demand

on these critical facilities, their staff, and resources. The healthcare ill be severely taxed, if not

Security Council 2006).

Pandemic influenza may quickly rise to the level of a catastro i sults in mass fatalities, which will
families of the victims (Homeland Security Council 2006). Mortua es could be substantially impacted due
to the anticipated increased numbers of deaths. spectful disposition of the deceased is

an essential component of an effective response.
Impact on the Economy

The impact disease outbreaks have oi mated dollar losses is difficult to measure. Costs
o conduct surveillance and address disease outbreaks
have not been quantified in a ion. d, activities and programs have been implemented

The Covid-19 pandemic had sig t acts’across the State of New York, including Rockland County.
Over the course of million jobs as businesses were forced to close, disrupting the economy

at the state, co nd County saw a 2.7 percent decrease in sales tax collection between
2019 and 20 p $225.9 million (2020) (Office of the New York State Comptroller
2021). As received $63.18 million in funding through the American Rescue Plan Act of
2021 that we Ith services, food security initiatives, support for businesses and frontline
workers, and affo ockland County Executive 2021).

Impact on the Enviro

Disease outbreaks may have an impact on the environment if the outbreaks are caused by invasive species.
Invasive species tend to be competitive with native species and their habitat. One study has shown that invasive
mosquitos such as the Asian tiger mosquito, a common invasive mosquito found in New Jersey, have “desiccation-
resistant eggs,” which means that they have enhanced survival in inhospitable environments (Juliano and
Lounibos 2005). This species is considered a competitive predator and will prey on other species of mosquitos and
a range of insects disrupting the natural food chain. Invasive species of mosquitos can be the major transmitters

of disease like Zika, dengue, and yellow fever (CDC 2020).
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Secondary impacts from mitigating disease outbreaks could also have an impact on the environment. Pesticides
used to control disease carrying insects like mosquitos have been reviewed by the EPA and United States
Department of Health. If these sprays are applied in large concentrations, they could potentially leach into
waterways and harm nearby terrestrial species. New York State Department of Environmental Conservation’s
(NYSDEC) Bureau of Pest Management’s pesticide laws, regulations and policies ensure that pesticides are used
and sold in compliance with the Environmental Conservation Law (NYSDEC 2014).

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for f development and ensure

establishment of appropriate mitigation, planning, and preparedness meas The County considered the

following factors to examine potential conditions that may affect hazard v

= Potential or projected development
=  Projected changes in population

= QOther identified conditions as relevant and appropriate, i ing the impacts of clima nge

Potential or Project Development
Any areas of growth could be potentially impacted by the disea k hazard because the entire county is

creased risk to certain diseases. Higher

disease through airborne transmission. Increased ¢ ay expose a higher percentage of
the population to insect-borne diseases.

Projected Changes in Population
Rockland County has experienceg ini ion since 2010. According to the U.S. Census Bureau,

An increase in pop ore people to the pandemic hazard as residents move into area and the
population expg ensity changes when households move throughout the County could
influence disease outbreaks. Higher density jurisdictions are not only at risk of

greater expe ak, but density may also reduce available basic services provided by critical
facilities such a i sency facilities for persons that are not affected by a disease.

Other Identified Corie
As discussed earlier in tion, the relationship between climate change and increased infectious diseases is
difficult to predict with certainty, however there may be linkages between the two. Changes in the environment
may create a more livable habitat for vectors carrying disease as suggested by the CDC (CDC 2021). Localized

changes in climate and human interaction may also be a factor in the spread of disease.

The relationship between infectious diseases occurrence and climate change is difficult to predict with certainty.
However, there may be linkages between the two. Changes in the environment may create a more livable habitat
for vectors carrying disease as suggested by the Centers for Disease Control and Prevention (CDC n.d.). Localized
changes in climate and human interaction may also be a factor in the spread of disease. For example, in the wake
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of significant flooding events, prolonged and intense precipitation often provides breeding grounds for mosquitos
that necessitate mosquito control measures.

The relationship between climate change and infectious diseases is not universally agreed upon. Climate change
may affect the spread of disease, while others are not convinced. However, research indicates that the only force
at work in increasing the spread of infectious diseases into the future. Other factors, such as expanded rapid travel
and evolution of resistance to medical treatments, are already changing the ways pathogens infect people, plants,
and animals. As climate change accelerates it is likely to work synergistically with many of these factors, especially
in populations increasingly subject to massive migration and malnutrition (Harmon

Change of Vulnerability Since 2018 HMP

Disease outbreak was not included as a hazard of concern in the 201 ver, with an increase in

increased since 2018.

population it can be assumed that the vulnerability to disease outbreakgevents has sli
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4.3.3 Drought

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
drought hazard in Rockland County.

Hazard Description

A drought is a period of unusually constant dry weather that persists long eno cause deficiencies in water

supply (surface or underground) that can last a short period or for many ye ts are slow-onset hazards,
but, over time, they can severely affect crops, municipal water supplies sources, and wildlife. If
drought conditions extend over several years, the direct and indirec be significant. High
re susceptible to

elated impacts

temperatures, high winds, and low humidity can worsen drought tions and make are

wildfire. In addition, human actions and demands for water rces can accelerate drou

(MitigateNY 2018).

Droughts can be categorized as one or more of the following four ional Drought Mitigation Center 2023):

= Meteorological drought is a measure of dep m normal. It is defined solely on the
relative degree of dryness. Due to climatic d ; i sidered a drought in one

location of the country may not be a drough

Agricultural drought i i in te istUfe deficiencies relative to water demands of plant
life, primarily crops.

occurrence dep Urrent economic trends of supply and demand to identify or classify droughts.

Socioeconomic dro occurs when the demand for an economic good exceeds supply because of a

weather-related shortfall in water supply.
Location

Droughts can occur in all parts of the United States and any time of the year. Drier regions are more susceptible
to long-term or extreme drought conditions, while other areas tend to be more susceptible to short-term, less
severe droughts. Variations in the precipitation amounts can lead to periods of dry weather and drought. In the
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State of New York, average precipitation amounts range from 60 inches in the Catskills to 28 inches in the Lake
Champlain Valley (NYSDEC 2023).

Figure 4.3.3-1 and Figure 4.3.3-2 show the Drought Risk Index for Rockland County on the county and census tract
scales, respectively. This index helps to understand the susceptibility of the County to drought. According to the
National Risk Index, on the county scale, the County has a very low risk to drought; on the census tract scale, much
of the County has no rating, however, some census tracks range from a very low risk to a relatively low risk (FEMA
2019).

Figure 4.3.3-1. National Risk Index, Drought Risk Index Score Using ounty Scale

Source: FEMA 2019

Note: Rockland is outli ened black border.
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Figure 4.3.3-2. National Risk Index, Drought Index Score Using the Census Tract Scale

Source: FEMA 2019
Note: Rockland is outlined in a b

ed black bo,
Extent
The severity of a droug

of the affected
the potentia

e degree of moisture deficiency, the duration, and the size and location
jon of the drought and the larger the area impacted, the more severe

The New YO
management
reservoir levels, s
periods of drought.
region one of the followi

nvironmental Conservation (NYSDEC) has divided the State into nine drought
ainage basins and county lines. NYSDEC monitors precipitation, lake and
roundwater level at least monthly in each region and more frequently during
d the New York State Drought Management Task Force use this data to assign each
our drought stages (NYSDEC 2023):

= Normal is considered the standard moisture soil levels found throughout the State.

= Drought Watch is the first stage of drought. This stage is declared by the NYSDEC and is intended to give
advance notice of a developing drought. As this stage, the public is urged to conserve water. Public water
purveyors and industries are urged to update and begin to implement individual drought contingency
plans.

= Drought Warning is the second stage of drought. This stage is also declared by the NYSDEC and is a notice
of impending and imminent severe drought conditions. A warning declaration includes stepping up public
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awareness and increasing voluntary conservation. Public water supply purveyors and industries are urged
to continue to implement local drought contingency plans. Federal, state, and local water resources
agencies are notified to prepare for emergency response measures.

=  Drought Emergency is the third stage of drought. This stage is declared by the NYSDHSES, based upon
recommendation of the New York State Drought Management Task Force. It is a notice of existing severe
and persistent drought conditions. An emergency declaration is a notice for local water resources agencies
to mandate conservation and implement other emergency response measures. A continuing and

worsening drought emergency may result in the the State governor declaring
notice of the most severe and persistent drought conditions. At this stage,
communities in the impacted area may lack the capabilities to respond

ught disaster. It is a
ificant proportion of
ught of this scale.

The State of New York uses two primary methodologies to determine t: ht stages. The Palmer
Drought Severity Index (PDSI) is a commonly used drought indicato, on soil conditions.
These are typically the first indicators that a moisture deficit is pr negative five to
positive five, where positive values indicate wetter conditio rier conditions
(NYSDEC 2023).

The second methodology used by the State was developed by th
Index (SDI). The SDI evaluates drought condition hensive basis by measuring whether
numerous indicators reach dire thresholds. The 3 i against critical threshold values to

and is referred to as the State Drought

show a normal or changeable drought condition. i on a regional basis to reflect the
unique circumstances of each drought management
State determines if various regions age ienci ous levels of drought conditions detailed above.

IYSDEC 2023).

The PDSI and SPEI are monitore elp the State understand potential impacts of drought on agricultural
conditions (NYSD ~ ormation on the potential agricultural and environmental impacts of
drought on Rg : erability Assessment later in this section.

FEMA Major D : e Declarations

Between 1954 and 3 County was included in one major disaster (DR) or emergency (EM) declaration
A 2023). There were no declarations that occurred between 2017 and 2023 for
ailed information about the declared disasters since 1954 is provided in Section 3

for drought-related e
drought-related events. B
(County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2017 and 2023, Rockland County was included in one drought-related
agricultural disaster declarations. For declarations that occurred between 2017 and 2023, refer to Table 4.3.3-1.
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Table 4.3.3-1. USDA Declarations for Drought Events in Rockland County (2017 to 2023)

USDA

Declaration
Event Date Event Type Number Description

August 9, 2022 |Drought USDA S5306 Serious, widespread drought conditions affected the entire tri-state area, leading to
mandatory water restrictions. Rockland County declared a Stage Il Water Emergency
due to drought. This event was caused by unprecedented flow levels in the Ramapo
River that limited the use of a nearby reservoir, which is a significant source of water for
Rockland County.

Sources: USDA 2023; NBC 2022

Previous Events
For this 2024 HMP update, known hazard events that impacted Rockland

etween January 2017 and
December 2023 are discussed in Table 4.3.3-2. For events prior to 2017, ré 3

ockland County HMP.

Table 4.3.3-2. Hazard Events in Rockland y (2017 to 2023)

FEMA and/or
USDA Declaration |Rockland County
Date(s) of Number (if included in Loc:
Event Event Type applicable) declaration? Impact Description
August 9,
2022

Drought USDA S5306 Countywidé ious, widespread drought conditions affected the
e tri-state area, leading to mandatory water
ions. Rockland County declared a Stage Il
ergency due to drought. This event was
ed by unprecedented flow levels in the Ramapo
r that limited the use of a nearby reservoir,

which is a significant source of water for Rockland

County.
Sources: USDA 2023; NBC 2022
Probability of Future Occu

For the 2024 HMP update, bestavailz data wa o collect hazard event details. These details were used
to calculate the probabiti currence of hazard events in the County. Information from the Drought

Number of Occurrences Between 2010 and | Percent Chance of Occurring in Any Given
Hazard Typ 2023 Year

Drought

100 percent

Sources: Drought Impact Reporter 2023

Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected drought events
since 1968. Due to limitations in data, not all drought events occurring between 1954 and 1996 are accounted for in the tally of
occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for drought in the County is considered ‘occasional’.
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Climate Change Projections

In New York, there is an expectation that droughts — specifically seasonal summer ones — could become more
common because of climate change. By the end of the century, late-summer short-duration droughts may
increase in the New York metropolitan region. It is less clear what impacts climate change will have on longer term
“multi-year” droughts in the New York region, but climate change is likely to make at least some droughts more
common. Climate change increases the potential for drought events, can make drought conditions more severe
and lengthier, and accelerates the water cycle leading to secondary impacts such as drier soils, melting of polar
ice, and increases occurrence of extreme weather events (World Economic Foru
annual temperatures in the State have increased by 0.6°F per decade (NYSERD

2). Since 1970, average

-5to +10

maximum temperatures over 90 to 95°
expected to increase into the 2080s (NYSERDA 2014).
These increases in temperature i en drought conditions, elevating the risk for adverse

on 2 — Heat Waves and Drought Conditions

Event Type ‘ i Baseline

Heat Waves ' ! 0 - maximum temperature exceeding: minimum, (central range), and maximum
12 days 13 (14to 24) 34 16 (22 to 40) 53 21 (28to 65) 75
2 events 2(2to3)5 2(3to5)7 3(4to9)10
4 days 4(4to5)5 5(5to5)6 5(5to6)8

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. The following discusses Rockland County’s vulnerability, in a qualitative nature, to the drought hazard.

Impact on Life, Health, and Safety

The entire population of Rockland County (461,860) is exposed to this hazard. Drought conditions can affect
people’s health and safety, including health problems related to low water flows and poor water quality, and
health problems related to dust. Droughts also can lead to loss of human life (NDMC 2013). Other possible impacts
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on health from drought include increased recreational risks; effects on air quality; diminished living conditions
related to energy, air quality, and sanitation and hygiene; compromised food and nutrition; and increased
incidence of illness and disease. Health implications of drought are numerous. Some drought-related health
effects are short-term while others can be long-term (CDC 2012).

Socially Vulnerable Population

Socially vulnerable populations are most susceptible to drought events based on several factors, including their
physical and financial ability to react or respond during a drought. Vulnerable populations include homeless
ple with life-threatening
er the age of 65 is also more

persons, elderly (over 65 years old), low income or linguistically isolated population
illnesses, and residents that may have limited access to water as is. The populati
vulnerable. They may require extra water supplies or need assistance to obtai
or need medical attention. According to the 2021 ACS, there are 49,45
level, 52,060 persons over the age of 65 years, 27,605 persons unde

and are more likely to seek
iving below the poverty
26,990 non-English
LICE in Rockland
ckland County,

e age of five
d 109,704 living be
Social Vulngerability Index fo

speakers, 29,008 persons with a disability, 49,451 living in pover
County. Figure 4.3.3-3 displays the FEMA National Risk Invento
which is identified as ‘relatively high’.

Figure 4.3.3-3. FEMA Social Vulnerability

Rockland

Source: FEMA n.d.
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Impact on General Building Stock

A drought event is not expected to directly affect any structures. However, droughts contribute to conditions
conducive to wildfires and reduce fire-fighting capabilities. Risk to life and property is greatest within those areas
where forested areas adjoin urbanized areas (high-density residential, commercial, and industrial) or wildland
urban interface (WUI).

Impact on Critical Facilities and Community Lifelines

Drought events generally do not impact buildings; however, droughts have the po jal to impact agriculture-

related facilities and critical facilities that are associated with water supplies suc table water used with fire-

fighting services.

Drought affects groundwater sources, but generally not as quickly as supplies. Groundwater
supplies generally take longer to recover. Reduced precipitation that groundwater
supplies are not replenished at a normal rate. This can lead to a

especially during the summer when there is less precipitation nowmelt ends. Reduced groundwater
lowest.

One impact of drought is its imjg . ought conditions persist with little to no relief, water
restrictions may be put inta

Impact on the Environme

Drought can impact the environment because it can trigger wildfires, increase insect infestations, and exacerbate
the spread of disease (NOAA 2000). Droughts will also impact water resources that are relied upon by aquatic and
terrestrial species. Ecologically sensitive areas, such as wetlands, can be particularly vulnerable to drought periods
because they are dependent on steady water levels and soil moisture availability to sustain growth. As a result,
these types of habitats can be negatively impacted after long periods of dryness.
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Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for future development and ensure
establishment of appropriate mitigation, planning, and preparedness measures. The County considered the
following factors to examine potential conditions that may affect hazard vulnerability:

=  Potential or projected development
=  Projected changes in population

= Other identified conditions as relevant and appropriate, including the impacts

Potential or Projected Development
Section 3 identifies areas targeted for future growth and development acr
located in the County could be susceptible to drought. Specific areas of re velopment are indicated
in tabular form and/or on the hazard maps included in Volume I, Secti

Projected Changes in Population
Rockland County has experienced an increase in its populatig . ording to the U.S” Census Bureau,

land County will have a population of
s in the density of the population can
resources.

2021). Cornell University’s Program on Applied Demographics p
356,758 by 2030 and 372,432 by 2040 (Cornell University 2018).
impact the number of persons exposed to droug

Other Identified Conditions
As mentioned previously, studies indicate that the Stai f expected to observe a rise in average
annual temperatures. Furthermore is j crease in the occurrence of droughts, which could
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4.3.4 Earthquake

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
earthquake hazard in Rockland County.

Hazard Description

An earthquake is a shaking of the Earth's surface by energy waves emitted ow moving tectonic plates

overcoming friction with one another underneath the Earth's surface, a v uption, or by a manmade

(faults), whereas less than 10 percent occur within plate int

Faults or Fault Lines
A fault (also known as a fault line) is a fracture or en two blocks of rock. Faults allow the
blocks to move relative to each other. This move he form of an earthquake - or may
occur slowly, in the form of creep (USGS 2023). i arthquake, there is no guarantee
that all the stress has been relieved. Another earthg fact, relieving stress along one part of
a fault may increase it in another par

Tectonic Plates

The State of New York is in a i erior-related earthquakes occur. As plates continue
to move and plate bounda ed Boundary regions become part of the interiors of the
plates. These zones of weakn@ s can cause earthquakes in response to stresses that

Certain satu n the characteristics of a fluid when shaken by an earthquake, resulting in a
state called ligC jion. ified/shaking also results in areas of “soft soils” which includes fill, loose sand,
waterfront, and lake

Seismic Zones
The term “Seismic Zone” is used to describe an area where earthquakes tend to focus. Seismic Zones slightly differ
from “Seismic Hazard Zones” in that Seismic Hazard Zones describe areas with a particular level of hazard due to
earthquakes (USGS n.d.). The U.S. Geological Survey (USGS) creates Seismic Hazard Maps that reflect these Seismic
Zones and Seismic Hazard Zone data across the United States.

According to the U.S. Geological Survey (USGS) Earthquake Hazards Program, an earthquake hazard is any
disruption associated with an earthquake that affects residents’ normal activities. The program defines seven
different types of earthquake hazards (USGS n.d.) (CRMP 2021):
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4.3.4. Earthquake

=  Surface faulting is when a displacement reaches the Earth's surface during a slip along a fault. Commonly
occurs with shallow earthquakes, which are those with an epicenter less than 20 kilometers.

= Ground motion (shaking): The movement of the Earth's surface from earthquakes or explosions. Ground
motion or shaking is produced by waves that are generated by a sudden slip on a fault or sudden pressure
at the explosive source and travel through the Earth and along its surface.

= Landslide: A movement of surface material down a slope.

= Liquefaction: A process by which water-saturated sediment temporarily loses strength and acts as a fluid,

near the earth’s surface.
= Tectonic Deformation: A change in the original shape of am
=  Tsunami: A sea wave of local or distant origin that results
associated with large earthquakes, major sub-marine
= Seiche: The sloshing of a closed body of water, such as
2023).

Location

Though less common than other hazards (such as
State of New York and the Northeast (MitigateNY 20
increased risk of earthquake event

qguakes can occur throughout the
as not been identified as an area with
Iple sources, Rockland County faces a low risk of
not located near any major or especially active fault
lines, contributing to the low ; : espite this low earthquake risk, several fault lines run

mid-Hudson y. Thi i numerous smaller faults that include the 125th Street Fault in
Manhatta i holu Parkway fault, and the Dobbs Ferry fault. The Lamont-Doherty
an active seismic zone running at least 25 miles from Stamford, Connecticut
to the Hudso g ekskill (Westchester County), known as the Stamford-Peekskill line. Small

the line, there are no
at 125th Street and reseat@hers believe this fault is in the same family capable of producing at least a magnitude
6.0 earthquake. This fault also intersects the Ramapo seismic zone (USGS 2008).

arthquakes. The Stamford-Peekskill line runs parallel to the other faults beginning

The Ramapo Fault Line spans more than 185 miles in New York, New Jersey and Pennsylvania. It is one of the best-
known fault zones in the mid-Atlantic region. The Ramapo Fault Line crosses the northern and western edge of
Rockland County, running approximately parallel to its boundary with Orange County (Guglielmo 2010 ).

Figure 4.3.4-1 shows the location of the Ramapo and 125th Street fault lines and earthquakes that have occurred
in the area.
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Figure 4.3.4-1. Faults in Rockland County

hquake epicenters across the southeast region of the State and northern New
Jersey betwee ording to this figure, there have been six earthquakes with epicenters in
Rockland Count b, 2018, and two in 2019).

Earthquake epicente e only place at risk to damage during an event. Depending on the scale and type,
earthquakes can affect a far away from their epicenters. Some earthquakes originating outside of the State
have had impacts in Rockland County. For details regarding these events between 2017 and 2023, refer to Figure
4.3.4-2.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.4-3



4.3.4. Earthquake

Figure 4.3.4-2. Earthquake Epicenters in the Rockland County, 1950-2023

Source: USGS 2023
Note: Rockland County is outlined i
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Figure 4.3.4-3. National Risk Index, Earthquake Risk Index Score Using the County Scale

Earthquake Risk
. Very High
. Relatively High

D Relatively
Moderate

. Relatively Low
B veryow

D Mo Rating

D Not Applicable
. Insufficient Data

Source: FEMA 2019
Note: Rockland is outlined in a bole
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Figure 4.3.4-4. National Risk Index, Earthquake Index Score Using the Census Tract Scale

Source: FEMA 2019
Note: Rockland is outlined i k border.

Extent

An earthg i e used to describe the size and severity of the event. Magnitude
earthquake. Intensity describes the overall severity of shaking felt during the

Scale conveys the shak by an event but does not measure damage (USGS 2023). Table 4.3.4-1. Richter
Magnitude Scale presents the Richter scale magnitudes. The Richter Scale is no longer commonly used but is often
referred to when discussed past events.

Table 4.3.4-1. Richter Magnitude Scale

Richter Magnitude | Earthquake Effects
2.5 or less Usually not felt, but can be recorded by seismograph
2.50r5.4 Often felt, but causes only minor damage
5.50r 6.0 Slight damage to buildings and other structures
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Richter Magnitude | Earthquake Effects
6.10r6.9 May cause a lot of damage in very populated areas
7.00r7.9 Major earthquake; serious damage
8.0 or greater Great earthquake, can totally destroy communities near the epicenter

Source: Michigan Tech 2023

The MMS has replaced the Richter Scale as a common measure of earthquake severity. The moment magnitude
provides an estimate of earthquake size that is valid over the complete range of magnitudes, a characteristic that
was lacking in other magnitude scales. For very large earthquakes, moment magni gives the most reliable
the fault multiplied by the

arthquake. The moment can

estimate of earthquake size. Moment is a physical quantity proportional to the slj
area of the fault surface that slips; it is related to the total energy released i
be estimated from seismograms (and also from geodetic measurements). is then converted into a
number similar to other earthquake magnitudes by a standard formula. The'¥esult is ca

(USGS n.d.).

e moment magnitude

Earthquake intensity is based on the observed effects of ground
and varies across affected locations. The Modified Mercalli ses how strong a shock was felt at
a particular location in values. Table 4.3.4-2 summarizes ear nsity as expressed by the Modified
Mercalli scale.

Peak ground elevation (PGA) measures how hard 1 tes, in a given geographic area. PGA
is expressed as a percent acceleration force of g : A %g PGA means that the ground is
accelerating at a rate that is 10% that of gravity (US els experienced in an earthquake vary
with the intensity of ground shaking ith the sei acity of structures, as noted in Table 4.3.4-3.

Mercalli
Intensity Shaking

Not Felt
Il t only by a few persons at rest, especially on upper floors of buildings.
1} by persons indoors, especially on upper floors of buildings. Many people do not
ake. Standing motor cars may rock slightly. Vibrations similar to the passing of a
truck. Duration estimated.
v many, outdoors by few during the day. At night, some awakened. Dishes, windows, doors
ake cracking sound. Sensation like heavy truck striking building. Standing motor cars rocked
noticeably.
Vv Moderat y everyone; many awakened. Some dishes, windows broken. Unstable objects overturned.
Pendulum clocks may stop.
Vi Strong all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage slight.
Vi Very Strong Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary
structures; considerable damage in poorly built or badly designed structures; some chimneys broken.
Vil Severe Damage slight in specially designed structures; considerable damage in ordinary substantial buildings with
partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns,
monuments, walls. Heavy furniture overturned.
IX Violent Damage considerable in specially designed structures; well-designed frame structures thrown out of plumb.
Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.
X Extreme Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations. Rails bent.
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Source: USGS 2023

Table 4.3.4-3. Damage Levels Experienced in Earthquakes (PGA)

Ground
Motion
Percentage Explanation of Damages
1-2%g Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any, are usually very
low.
< 10%g Usually causes only slight damage, except in unusually vulnerable facilities.
10 - 20%g May cause minor-to-moderate damage in well-designed buildings, with higher lev amage in poorly designed

buildings. At this level of ground shaking, only unusually poor buildings woul bject to potential collapse.

20 - 50%g May cause significant damage in some modern buildings and very high levels age (including collapse) in poorly

designed buildings.

>50%g May causes higher levels of damage in many buildings, even t ist seismic forces.

Source: USGS 2005
Note: %g: Peak Ground Acceleration (PGA)

Table 4.3.4-4. Modified Mercalli Inte guivalents

Modified Mercalli
Intensity

Acceleration (%g) (PGA) Perceived S ng Potential Damage

| <.17 Not Felt None
Il Weak None
] None
\Y) None
Vv Very Light
VI Light
Vil Moderate
Vi Moderate to Heavy
IX Heavy
X Very Heavy
Source: Freeman 2004
Note: PGA: Peak Ground A
Table 4.3.4-4 d ide PGA equivalents to provide a more holistic picture of earthquake
extent as i ilding construction, type of structure, building materials, and other
factors wil g the extent of earthquake damage within the planning area.

mic Hazard Maps in 2022, which superseded the 2014 maps. New seismic,
geologic, and geodetichi On on earthquake rates and associated ground shaking were incorporated into
ational Seismic Hazard Model. The 2022 map represents the best available data
. According to the data, Rockland County has a PGA between 3%g and 5%g (USGS

these revised maps une
as determined by the USG
2014).

The New York State Geological Survey conducted seismic shear-wave tests of the State’s surficial geology (glacial
deposits). Surficial materials are those at or near Earth’s surface and in the case of New York State, these come in
the form of sediment (such as rock, soil, gravel, etc.) that are deposited by glaciers (UC Davis n.d.). Based on these
test results, the surficial geologic materials of the State of New York were categorized according to the National
Earthquake Hazard Reduction Program’s (NEHRP) Soil Site Classifications (Table 4.3.4-5). The NEHRP developed
five soil classifications defined by their shear-wave velocity that impact the severity of an earthquake. The soil
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classification system ranges from A to E, as noted in Table 4.3.4-5, where A represents hard rock that reduces
ground motions from an earthquake and E represents soft soils that amplify and magnify ground shaking and
increase building damage and losses. Class E soils include water-saturated mud and artificial fill. The strongest
amplification of shaking due is expected for this soil type. Seismic waves travel faster through hard rock than
through softer rock and sediments. As the waves pass from harder to softer rocks, the waves slow down and their
amplitude increases. Shaking tends to be stronger at locations with softer surface layers where seismic waves
move more slowly. Ground motion above an unconsolidated landfill or soft soils can be more than 10 times
stronger than at neighboring locations on rock for small ground motions (FEMA 2016

Table 4.3.4-5. NEHRP Soil Classifications

Soil Classification

Source: FEMA 2016

Figure 4.3.4-5 illustrates the NEHRP soils located throughout Rockls
NYS DHSES. The available NEHRP soils informati
assessment (discussed in further detail later i
predominately underlain by Type B soils.

ounty. The data was available from the
Hazus earthquake model for the risk
» this figure, Rockland County is
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Figure 4.3.4-5. NEHRP Soils in Rockland County
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Previous Occurrences

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2023, Rockland County was not included in any major disaster (DR) or emergency (EM)
declarations for earthquake-related events (FEMA 2023). For other earthquake events that occurred between
2017 and 2023, refer to Table 4.3.4-6.

USDA Declarations
The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is auth
as disaster areas to make emergency loans to producers suffering losses in those c

ized to designate counties

es and in counties that are
contiguous to a designated county. Between 2018 and 2023, Rockland County tincluded in any earthquake-

related agricultural disaster declarations.

Previous Events
For this 2024 HMP update, known hazard events that impacted B

FEMA and/or USDA | Rockland County
Date(s) of Declaration Number included in
Event Event Type (if applicable) tion? ] Description

November 4,
2019

Earthquake A magnitude 1.6 earthquake was
recorded in Hillcrest, New York. No
damages or injuries were reported in this

incident.

December Earthquake
25,2019

Near the New York A 1.1 magnitude earthquake was
Thruway in West | recorded on the Hackensack River near
Nyack, New York | the New York Thruway. The depth of this
earthquake was 1.9 miles, and no
damage or injuries were reported.

May 25, Earthquake
2018

Hillcrest, New York A magnitude 1.8 earthquake was
recorded in Hillcrest, New York. No
damages or injuries were reported an
only very weak shaking was experienced
by residents.

with fault lines, but none of which are considered seismically active. Still,
earthquake events ca e region. While the probability of a strong earthquake occurring is moderate, the
risk is heightened becausejof the interdependencies of critical infrastructure systems and the age of New York’s
built environment (MitigateNY 2018). Rockland County could experience indirect impacts from earthquakes that
may affect the general building stock, local economy and may induce secondary hazards such ignite fires and cause

utility failure.

For the 2024 HMP update, best available data was used to collect hazard event details. These details were used
to calculate the probability of future occurrence of hazard events in the County. Information from NOAA, FEMA,
and USGS were used to identify the number of events that occurred between 1954 and 2023. Table 4.3.4-7
provides the calculated probability of future earthquake events in Rockland County.
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Table 4.3.4-7. Probability of Future Earthquake Events in Rockland County

Number of Occurrences Between 1954 and | Percent Chance of Occurring in Any Given

Hazard Type 2023 Year
Earthquake ] 11 \ 15.71%
Sources: FEMA 2023; FEMA 2023; NOAA 2023; USGS 2023
Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected earthquake

events since 1968. Due to limitations in data, not all earthquake events occurring between 1954 and 1996 are accounted for in
the tally of occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. T, obability of occurrence,

or likelihood of the event, is one parameter used for hazard rankings. Based on ical records and input from

the Planning Partnership, the probability of occurrence for earthquake in th is considered ‘rare’

Climate Change Projections

The impacts of global climate change on earthquake probability are eing studied, but

ns off, tremendous am

guakes are known
to be affected by climate to some extent. As ice melts and w of weight are
shifted on the earth’s crust. As newly freed crust returns to igi cier shape, it could cause seismic
plates to slip and stimulate volcanic activity according to re i ehistoric earthquakes and volcanic
activity. NASA and USGS scientists found that retreating glaciers ern Alaska may be opening the way for

future earthquakes (NASA 2004).

Secondary impacts of earthquakes could be mag ils saturated by repetitive storms
could experience liquefaction during seismic activ ed saturation. Dams storing increased
volumes of water due to changes in the hydrograph ca ic events. There are currently no models
available to estimate these impac pected to experience extreme rises in temperature,

increases in precipitation, and in i i ERDA 2014). It is unknown how the changing climate
in the State of New York and e severity or impacts of earthquake events.

Fracking is another considera . While the State of New York has a low risk of an
earthquake event, it e, the Commonwealth of Pennsylvania, reported its first fracking-related
quake in April 20 New York is not participating in fracking activities, it is unclear how to
measure the ity due to proximity of activity in surrounding states. Coupled with
climate c could potentially face elevated risks related to earthquakes.

assets (population, buile ock, critical facilities, historic assets, and new development) using the NEHRP soil
data. Assets with their centroid areas containing NEHRP Soil Classes Type D and Type E, which are the most

susceptible soil type to seismic activity, were totaled to estimate the County’s vulnerability to earthquakes.
Impact on Life, Health, and Safety

The degree to which Rockland County residents are affected by potential earthquakes depends on many factors
including the age and type of construction people live in, the soil type homes are located on, and the intensity of
the earthquake. Whether directly or indirectly impacted, residents could be faced with business closures, road
closures that could isolate populations, and loss of function of critical facilities and utilities.
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Overall Population

Overall, risk to public safety and loss of life from an earthquake in the County is minimal for low magnitude events.
However, there is a higher risk to public safety for those inside buildings due to structural damage or people
walking below building ornamentations and chimneys that may be shaken loose and fall because of an earthquake.
Table 4.3.4-8 presents the estimated population located within the NEHRP Soils Class D and E Hazard Areas. As
shown, there are 56,116 persons located within the NEHRP Soils Class D and E Hazard Areas; the Village of
Haverstraw has the greatest population in the dam inundation area with 10,160 persons (82.7 percent of total

population exposed).

Table 4.3.4-8. Estimated Population Located Within the NEHRP Soils Clg

Estimated Populatic

and E Hazard Areas

oca Within the NEHRP Soils

Cla and E Hazard Areas

Jurisdiction Total Population Populiation Percent of Total
Airmont, Village of 9,964 0.0%
Chestnut Ridge, Village of 10,211 75 0.7%
Clarkstown, Town of 81,385 3,173 3.9%
Grand View on Hudson, Village of 241 0 0.0%
Haverstraw, Town of 14,028 v 51.6%
Haverstraw, Village of 12,292 0 82.7%
Hillburn, Village of 1,110 8 75.5%
Kaser, Village of 5,433 0 0.0%
Montebello, Village of 4,665 52.0%
New Hempstead, Village of 5,440 " 20.8%
New Square, Village of 0 0.0%
Nyack, Village of 0 0.0%
Orangetown, Town of 7,119 19.7%
Piermont, Village of 958 37.9%
Pomona, Village of 585 17.7%
Ramapo, Town of 1,799 3.7%
Sloatsburg, Village of 1,866 61.3%
South Nyack, Vill 0 0.0%
Spring Valley, e of 1,994 6.1%
Stony Point; of 2,572 17.3%
Suffern, Village 8,367 73.5%
Upper Nyack, Villa 0 0.0%
Wesley Hills, Village o 356 5.8%
West Haverstraw, Village 5,465 51.2%

Rockland County 1) | 336,485 56,116 16.7%

Source: U.S. Census Bureau, American Community Survey 5-year estimates 2017-2021; NYSDHSES

Notes: Values are rounded down

Socially Vulnerable Population

Populations considered most vulnerable to earthquake events are those located in/near the built environment,
particularly those near unreinforced masonry construction. Of these most vulnerable populations, socially
vulnerable populations, including the elderly (persons over age 65) and individuals living below the poverty
threshold, are most susceptible. Factors leadings to this higher susceptibility include decreased mobility and
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financial ability to react or respond during a hazard, and the location and construction quality of their housing.
Refer to Table 4.3.4-9 for details on the total number of vulnerable persons living in areas of Class D and E soils.
Figure 4.3.4-6 shows the social vulnerability index for the earthquake hazard, based on FEMA'’s National Risk Index.

Figure 4.3.4-6. FEMA Social Vulnerability Index for Earthquake

Source: FEMA n.d.
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Table 4.3.4-9. Estimated Vulnerable Persons Located Within the NEHRP Soils Class D and E Hazard Areas

Airmont, Village of 0 0.0% 0 0.0% 0% 0 0.0% 0 0.0%
Chestnut Ridge, Village of 11 0.7% 10 0.7% 14 0.7% 14 0.7%
Clarkstown, Town of 653 3.9% 145 3.9% 3. 138 3.9% 886 3.9%
Grand View on Hudson, Village of 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0%
Haverstraw, Town of 1,300 51.5% 563 51.5% 51.5% 29 51.6% 2,589 51.5%
Haverstraw, Village of 1,342 82.6% 729 82.7% 82.6% 1,484 82.6% 3,861 82.7%
Hillburn, Village of 121 75.2% 86 75.4% 75.2% 116 75.3% 273 75.5%
Kaser, Village of 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0%
Montebello, Village of 292 51.9% 100 51.8% 51.8% 268 51.9% 305 51.9%
New Hempstead, Village of 169 20.7% 53 20.5% 20.6% 25 20.7% 91 20.7%
New Square, Village of 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0%
Nyack, Village of 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0%
Orangetown, Town of 1,362 19.7% 355 19.7% 19.7% 320 19.7% 2,483 19.7%
Piermont, Village of 204 37.8% 53 37.6% 37.6% 18 37.5% 460 37.9%
Pomona, Village of 108 17.6% .5% 17.4% 19 17.1% 92 17.7%
Ramapo, Town of 173 3.7% 4 % 3.7% 596 3.7% 696 3.7%
Sloatsburg, Village of 314 61.2% 122 % 61.3% 101 60.8% 881 61.3%
South Nyack, Village of 0 0, 0 0% 0.0% 0 0.0% 0 0.0%
Spring Valley, Village of 192 6.0 225 6.0% 481 6.0% 810 6.1%
Stony Point, Town of 458 17.3% 17.2% 17.2% 115 17.2% 759 17.3%
Suffern, Village of 73.5% 636 73.4% 809 73.5% 519 73.5% 4,007 73.5%
Upper Nyack, Village of 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wesley Hills, Village of 36 .8% 0 0.0% 23 5.7% 29 5.7% 58 5.8%
West Haverstraw, Village of 2% 852 51.2% 507 51.2% 701 51.2% 2,300 51.2%
Rockland County o 729 13.5% 4,993 18.5% 5,461 18.8% 5,673 11.5% 20,565 18.7%

Source: U.S. Census Bureau, American Co ates 2017-2021; NYSDHSES

Notes: Values are Rounded Down

Survey 5-year e
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Impact on General Building Stock

Buildings located in areas of Class D or Class E soils are more susceptible to earthquake impacts. The potential
damage is the modeled loss that could occur to the exposed inventory measured by the structural and content
replacement cost value. There are an estimated 19,585 buildings within the NEHRP Soils Class D and E Hazard
Areas, representing approximately 23.3 percent of the County’s total general building stock inventory
replacement cost value. The Town of Orangetown has the greatest number of its buildings located in areas of
Class D and E soils (3,952 buildings or 21.4 percent of its total building stock). Refer to Table 4.3.4-10 for the
estimated exposure of the dam inundation area by jurisdiction.

National maps of earthquake shaking hazards have been produced since 194 iding crucial information for

the development and maintenance of seismic design requirements i odes, insurance policies,

Table 4.3.4-10. Estimated Number and Total Replacement Cost V
Class D and E Hazard Area

Of Structures Located in the NEHRP Soils

imated Number o ‘otal Replacement Cost Value of Structures
ted in the NEHRP Soils Class D and E Hazard Areas

Numb i Bul Total Replacement Cost
in NEHRP Soils Value of Buildings Located in
Total Numb al Replacement | Class D and E Hazard | Percent | the NEHRP Soils Class D and | Percent
Jurisdiction of Build falue (RCV) Areas of Total E Hazard Areas of Total

Airmont, Village of S0

Chestnut Ridge, Village of 28 0.7% $13,598,906 0.5%
Clarkstown, Town of 1,399 4.1% $1,051,050,770 4.7%
Grand View on Hudson, Village of 0 0.0% S0 0.0%
Haverstraw, Town of $14,687,792,118 2,587 50.2% $9,200,052,872 62.6%
Haverstraw, Village of $1,373,775,543 1,787 80.1% $1,109,936,463 80.8%
Hillburn, Village of 379 76.0% $281,044,131 82.5%
Kaser, Village o 0 0.0% ) 0.0%
Montebello, $1,957,771,278 1,014 50.6% $647,441,315 33.1%
New Hempstead $1,416,579,766 477 23.0% $324,216,662 22.9%
New Square, Village'€ $640,979,013 0 0.0% S0 0.0%
Nyack, Village of $1,930,474,072 0 0.0% S0 0.0%
Orangetown, Town of $19,240,363,073 3,952 21.4% $4,599,187,535 23.9%
Piermont, Village of $520,681,014 334 39.7% $215,999,239 41.5%
Pomona, Village of 1,437 $947,429,629 258 18.0% $233,536,228 24.6%
Ramapo, Town of 9,783 $7,401,302,608 403 4.1% $467,333,659 6.3%
Sloatsburg, Village of 1,776 $780,218,848 1,113 62.7% $486,241,784 62.3%
South Nyack, Village of 1,009 $628,994,780 0 0.0% S0 0.0%
Spring Valley, Village of 3,468 $2,977,580,954 229 6.6% $241,728,972 8.1%
Stony Point, Town of 8,819 $4,492,546,145 1,534 17.4% $771,098,825 17.2%
Suffern, Village of 3,110 $2,011,976,760 2,314 74.4% $1,281,373,559 63.7%
Upper Nyack, Village of 1,121 $714,087,836 0 0.0% S0 0.0%
Wesley Hills, Village of 2,432 $1,597,464,375 143 5.9% $98,594,574 6.2%
West Haverstraw, Village of 3,171 $1,575,031,545 1,634 51.5% $833,370,298 52.9%
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Estimated Number and Total Replacement Cost Value of Structures
Located in the NEHRP Soils Class D and E Hazard Areas

Number of Buildings Total Replacement Cost

in the NEHRP Soils Value of Buildings Located in
Total Number | Total Replacement | Class D and E Hazard | Percent | the NEHRP Soils Class D and | Percent
Jurisdiction of Buildings Cost Value (RCV) Areas of Total E Hazard Areas of Total

Rockland County (Total) 112,485 $93,676,093,896 19,585 17.4% $21,855,805,791 23.3%

Source: Rockland County, NYS Office of Information Technology Services Geospatial Services and NYS Department of Taxation and Finance’s
Office of Real Property Tax Services (ORPTS) 2022; Center for International Earth Science Information Network, New York State Energy
Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inyentory 2022; RS Means 2022;
NYSDHSES

Impact on Critical Facilities and Community Lifelines

are more susceptible to
ed to the earthquake
rthquakes. Of the
rity of facilities

Critical facilities and community lifelines located in areas of Class D or
earthquake impacts. Table 4.3.4-11 summarizes the number of commun

hazard. In total, 216 lifelines (22 percent of the total number of life are vulnerabl

216 community lifelines located in the earthquake hazard area, 8

y and Security has the

|
Number of Lifelines ated in the NEHRP Soils | Percent of Lifelines
FEMA Lifeline Category Number of Lifelines | Class D and zard Areas Exposed

Communications 154 14.8%
Energy 0 0%
Food, Water, Shelter 71 7.4%
Hazardous Material 8.3%
Health and Medical 13.9%
Safety and Security 9 33.8%
Transportation 3 1.4%
Water Systems 148 44 20.4%
981 216 100%
Impact on
Earthquakes i the economy, including loss of business function, damage to inventory,

al loss due to the repair/replacement of buildings. Hazus estimates building-
g income losses (wage, rental, relocation, and capital-related losses) and capital

stock losses (structural ructural, content, and inventory losses).

This analysis did not include damage estimates for individual roadway segments and railroad tracks, but it is
assumed these features would sustain damage due to ground failure, resulting in interruptions of regional
transportation and of distribution of materials.

Earthquake events can also significantly affect bridges, many of which provide the only access to certain
neighborhoods. Because softer soils generally follow floodplain boundaries, bridges that cross watercourses
should be considered vulnerable. Another key factor in degree of vulnerability is age of facilities and infrastructure,
which correlates with building standards in place at times of construction.
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Impact on the Environment

According to USGS, earthquakes can cause damage to the surface of the Earth in various forms depending on the
magnitude and distribution of the event. Surface faulting is one of the major seismic components to earthquakes
that can create wide ruptures in the ground. Ruptures can have a direct impact on the landscape and natural
environment because it can disconnect habitats for miles isolating animal species or tear apart plant roots (USGS
n.d.).

Furthermore, ground failure as a result of soil liquefaction can have an impact on soil pgkes and retention of water
resources The greater the seismic activity and liquefaction properties of the soi

e more likely drainage of
groundwater can occur which depletes groundwater resources. In areas there is higher pressure of

groundwater retention, the pores can build up more pressure and make soj re like a fluid rather than

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assi
establishment of appropriate mitigation, planning, and p ures. The County considered the
following factors to examine potential conditions that may affe

=  Potential or projected development
=  Projected changes in population
= QOther identified conditions as relevant and a ing pacts of climate change

Potential or Projected Development
As discussed, and illustrated in Secti eas targeted for future growth and development have

eas with softer NEHRP soil classes, liquefaction, and

increase in its population since 2010. According to the U.S. Census Bureau,
)y approximately 8.5 percent between 2010 and 2020 (County of Rockland
on Applied Demographics project Rockland County will have a population of
040 (Cornell University 2018).

Persons that move into O buildings may increase their overall vulnerability to earthquakes. As noted earlier, if
moving into new construction, current building codes require seismic provisions that should render new

construction less vulnerable to seismic impacts.

Other Identified Conditions

Because the impacts of climate change on earthquakes are not well understood, a change in the County’s
vulnerability as the climate continues to change is difficult to determine. However, climate change has the
potential to magnify secondary impacts of earthquakes. As a result of the climate change projections discussed
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above, County’s assets located on areas of saturated soils and on or at the base of steep slopes, are at a higher
risk of landslides/mudslides because of seismic activity.

Change of Vulnerability Since 2018 HMP

Overall, the entire County remains vulnerable to earthquakes. For the 2024 HMP, the building inventory was
updated using RS Means 2022 values, which is more current and reflects replacement cost versus the building
stock improvement values reported in the 2018 HMP. Additional building stock updates include updates to the
d as well; since the 2018
r historical records to pull

critical facility inventory provided by Rockland County. Updated hazard areas were

HMP, an updated version of Hazus-MH was released. This updated model includes
from to generate probabilistic events.
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4.3.5 Extreme Temperature

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
extreme temperature hazard in Rockland County.

Hazard Description

Extreme temperature includes both heat and cold events, which can advers fect human health and the

economy, as well as cause primary and secondary effects on infrastructure (s st pipes and power failure).
What constitutes “extreme cold” or “extreme heat” can vary across diff country, based on the

typical climate and seasonal patterns.

Extreme Cold
Extreme cold events occur when temperatures drop well b area. For example, near-freezing
ed to winter weather. Conversely,

ons that are subjected to temperatures

temperatures are considered “extreme cold” in regions relat
“extreme cold” might be used to describe temperatures below 0
below freezing on more of a regular basis.

For the purposes of this HMP, extreme cold temf mbient air temperature drops to
approximately O degrees Fahrenheit (°F) or below ; ed exposure to extreme cold temperatures

frostbite in just 30 mi s of feeling and a white or pale appearance in
extremities.
e Hypothermia is a cono 1 2 body temperature drops to less than 95°F, and it can

be deadly. ing Si othermla include uncontrollable shlvermg, memory loss, disorientation,

Extreme cg ect s e populations, such as those without shelter or a vehicle, or those
sulated or without heat (such as mobile homes). Infants and the elderly are
most susceptib treme changes in temperatures and are particularly at risk, but anyone can
be affected (CDC

In the State of New Yor
cold days in the State are individual days with minimum temperatures at or below 32° F or individual days with
minimum temperatures at or below 0°F (NYSERDA 2014).

eme cold days are defined to reflect the State's regional climate variations. Extreme

Extreme Heat

Extreme heat is defined as temperatures that are at least 10 degrees above the average high temperature for a
region and that last for several weeks (CDC 2012). Humid or muggy conditions occur when a high atmospheric
pressure effectively forms a dome near the ground that traps hazy, damp air. A heat wave is a period of abnormally
hot and humid weather. A heat wave will typically last two or more days (NOAA 2009).
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Extreme hot days in the State of New York are defined as individual days with maximum temperatures at or above
90°F or 95°F. Heat waves are defined as three consecutive days with maximum temperatures above 90°F
(NYSERDA 2014).

Depending on severity, duration, and location, extreme heat events can trigger secondary hazards including, but
not limited to, dust storms, droughts, wildfires, water shortages, and power outages. These secondary hazards
could result in broad and far-reaching impacts throughout an entire region. Impacts could include significant loss
of life and illness; economic costs in transportation, agriculture, production, energy, and infrastructure; and losses
of ecosystems, wildlife habitats, and water resources (NYS DHSES 2019).

erage, nearly 150 people die
ber of Weather-Related

Extreme heat is the number one weather-related cause of death in the nation.
each year from excessive heat in the US (NWS 2021). Figure 4.3.5-1.
Fatalities in the U.S.

shows the number of weather fatalities based on a 10-year avera eme heat caused

the highest average of weather-related fatalities between 1993

Figure 4.3.5-1. Average Number of Wea ities in the U.S.

Source: NWS 2021
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Location

Rockland County is susceptible to both extreme cold and extreme heat temperature events. Extreme
temperatures are a function of varying land elevation, topography, and proximity to water bodies, among other
factors.

Extreme Cold

Extreme cold temperatures occur throughout most of the winter season and generally accompany most winter
at high-pressure systems
asses, high atmospheric
conditions typically manifest

storm events throughout the state. Extensive periods of extreme cold result when
move into and through the eastern US. Combined with the presence of Arctic
pressure can cause extreme cold conditions to over the State of New York. T

when arctic air masses under high atmospheric pressure move southward fr anada or the Hudson Bay,

University n.d.).

Figure 4.3.5-2 and Figure 4.3.5-3 show the Cold Wave, or cold
the county and census tract scales, respectively. This index h he susceptibility of the County to
cold temperatures. According to the National Risk Index, on th , the County has a relatively low risk
to cold temperatures; on the census tract scale, the County ran a very low risk to a relatively low risk

(FEMA 2019).

Figure 4.3.5-2. National Risk Index, ing the County Scale

Yockiown
Halghts

QVEs]
kmhl.lrl."l Y Shappeqs

Pluunantville

White #

Dsbs Ferry Martsdale

Source: FEMA 2019
Note: Rockland is outlined in a boldened black border.
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Figure 4.3.5-3. National Risk Index, Cold Wave Index Score Using the Census Tract Scale

Source: FEMA 2019
Note: Rockland is

Extreme Heai

there can be somewhat cooler (e.g., a shady park near a stream) or hotter (e.g., urban
areas because o ir bui i ent holds the heat) (NYS DHSES 2019).

tract scales, respectively is index helps to understand the susceptibility of the County to extreme heat.
According to the National Risk Index, on the county scale, the County has a relatively moderate risk to extreme
heat; on the census tract scale, the County ranges from a relatively low risk to a relatively moderate risk (FEMA

2019).
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Figure 4.3.5-4. National Risk Index, Heat Wave Risk Index Score Using the County Scale

Source: FEMA 2019
Note: Rockland is outlined in a bo
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Figure 4.3.5-5. National Risk Index, Heat Wave Index Score Using the Census Tract Scale

Source: FEMA 2019
Note: Rockla

Extent

Extreme Cold
The extent (seve
Temperature (WCT) ? Chill is a term used to describe what the air temperature feels like to the human
skin due to the combina of cold temperatures and winds blowing on exposed skin. In simple terms, the colder
the air temperature and the higher the wind speeds the colder it will feel on your skin if you're outside (NOAA
n.d.).The index approximates the dangers from wind chill. The WCT is presented in Figure 4.3.5-6.

of extreme cold temperatures is generally measured through the Wind Chill

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.5-6



4.3.5. Extreme Temperature

Figure 4.3.5-6. Wind Chill Index

Source: NWS 2001

Extreme Heat
The extent of extreme heat temperatures is genera
4.3.5-7. Created by the National W.
increases with the relative humi
Index. Once both values hayg
in Figure 4.3.5-7). This inde
shady, light wind conditions. Figti
OF (

ured throtigh the Heat Index, identified in Figure
e Heat Index measures apparent air temperature as it
relative humidity are needed to determine the Heat
is the corresponding number of both values (as seen
emperatures feel; however, the values are devised for
-7 shows the heat index value for shaded areas. Exposure to full sun can

increase the inde ES n.d.).
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Figure 4.3.5-7. NWS Heat Index

Source: NWS

The NWS provides alerts w 1 : us levels. Table 4.3.5-1 explains these alerts. In the
event of an extreme heat ad
ent of the hazard and Heat Index values. Addltlonally, the NWS mcludes
and also provides assistance to the state and local health officials in

2 hours of the onset of the following conditions: maximum daytime heat index values are to
reach between 100°F to 104°F for at least 2 consecutive hours

Excessive Heat Watch sued when conditions are favorable for excessive heat in the next 24 to 72 hours

Excessive Heat Warning Issued within 12 hours of the onset of the following conditions: maximum heat index temperature is
expected to be 105°F or higher for at least 2 days and nighttime air temperatures will not drop below

75°F

Source: NYSDHSES n.d.

Urbanized areas face elevated risks during an extreme heat event, compared to rural and suburban areas. When
natural areas are developed, open land and vegetation is replaced with buildings, roads, and other infrastructure
which absorb more solar radiation than the natural land. Additionally, surfaces that were once permeable and
moist are now impermeable and dry. These changes cause urban areas to become warmer than the surrounding
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areas. This forms an ‘island’ of higher temperatures (EPA 2023). Rockland County is a suburban county, located in
the New York City Metropolitan Area which means the County is heavily impacted by heat islands.

A heat island refers to built-up areas that are hotter than nearby outlying areas. The annual mean air temperature
of a city with more than 1 million people can be between 1.8 °F and 5.4°F warmer than surrounding areas. In the
evening, the difference in air temperatures can be as high as 22°F. Heat islands occur on the earth’s surface and
in the atmosphere. On a hot, sunny day, the sun can heat dry, exposed urban surfaces to temperatures 50°F to
90°F hotter than the air. Heat islands can affect communities by increasing peak energy demand during the
summer, thereby escalating air conditioning costs, air pollution and greenhouse gas
and death, and rates of water quality degradation (EPA 2023).

ions, heat-related illness

tes that heat islands are
P 2023).

Figure 4.3.5-8 below illustrates an urban heat island profile. The graphi
typically most intense over dense urban areas and are less prevalent in ve

Figure 4.3.5-8. Urban Heat Isl, ofile

Source: EPA 2023

Previous Occurrences

FEMA Major Disaster and Emergency Declarations
Between 1954 and 2023, Rockland County was not included in any major disaster (DR) or emergency (EM)
declarations for extreme temperature-related events (FEMA 2023).

USDA Declarations
The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
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contiguous to a designated county. Between 2018 and 2023, Rockland County was not included in any extreme
temperature-related agricultural disaster declarations.

Previous Events
For this 2024 HMP update, there were no documented incidents of extreme temperature events in Rockland
between 2017 and 2023. For events prior to 2017, refer to the 2018 Rockland County HMP.

Probability of Future Occurrences

For the 2024 HMP update, best available data was used to collect hazard event de These details were used

nformation from the NCEI
A were used to identify the
at the various weather

to calculate the probability of future occurrence of hazard events in the Cou
database, the 2019 State of New York HMP, the 2018 Rockland County HMP,
number of events that occurred since the last HMP. However, tempera
stations in the County have data recorded between 1990 and 2017. While
2017, it can be expected that Rockland County has a 100 percent c

ot include data after
of extreme heat a Id events to occur
each year. Table 4.3.5-2 provides the calculated probability of £ ts in Rockland

County.

Ure extreme temperature

Table 4.3.5-2. Probability of Future Extreme Temp vents in Rockland County

Number of Occurrences Between 199 d | Percent Chance of Occurring in Any Given
Hazard Type 017 Year

# days with maximum temperature 290°F

100%
100%

# days with minimum temperature <0°F
Total

Sources: NOAA 2023
Notes: Disaster occurrences includg 2 isaste ince the 1950 Federal Disaster Relief Act and selected extreme

level rise are already pmplications in the state.

The State is experiencing warming temperatures, with an average rate of warming over the past century of 0.25°
F per decade. Average annual temperatures are projected to increase across New York State by 2 to 3.4 °F by the
2020s, 4.1 to 6.8 °F by the 2050s, and 5.3 to 10.1 °F by the 2080s. By the end of the century, the greatest warming
is projected to be in the northern section of the state (NYSERDA 2011/2014).

The region encompassing Rockland County, which includes the Catskill Mountains and the West Hudson River
Valley, is expected to experience temperature increases of 4.2 to 6.1°F by the 2050s and 5.4 to 9.6°F by the 2080s
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(baseline of 50.0°F, middle range projection). The increase in temperatures will impact the frequency and severity
of extreme heat events.

Precipitation totals are estimated to increase between three to eleven percent by the 2050s and six to fourteen
percent by the 2080s (baseline of 46.0 inches, middle range projection). Table 4.3.5-3 displays the projected
seasonal precipitation change for the region for 2050 (NYSERDA 2011/2014). The winter season is projected to
have a precipitation increase of up to 15 percent. These predicted changes will alter water resources which could
lead to water shortages during extreme heat events. Extreme events are also projected to increase, as illustrated
in Table 4.3.5-3 below (NYSERDA 2014).

Table 4.3.5-3. Extreme Event Projections for the Catskill Mountains ang t Hudson River Valley

Middle Range (25 to 75th
Event Type (2050s) Low Estimate (10th Percentile) Percentile) , h Estimate (90" Percentile)

Days over 90 °F (8 days)
# Of Heat Waves (0.7 heat waves) 8
Duration of Heat Wave (4 days) 6
Days below 32 °F (133 days) 79 108
Days over 1” Rainfall (5 days) 12 15
Days over 2” Rainfall (0.6 days) 2 3
Source: NYSERDA 2014
Vulnerability Assessment
To understand risk, a community must evaluate wh or vulnerable in the identified hazard

d County has been identified as the hazard area.
, critical facilities, and lifelines), as described in the
perature hazard.

= Wind chill is not
increases, heat is ca

al temperature but rather how wind and cold feel on exposed skin. As the wind

ied away from the body at an accelerated rate, driving down the body temperature.

=  Frostbite is damage to body tissue caused by extreme cold. A wind chill of negative 20°F will cause frostbite
in just 30 minutes. Frostbite can cause a loss of feeling and a white or pale appearance in extremities.

= Hypothermia is a condition brought on when the body temperature drops to less than 95°F, and it can be
deadly. Warning signs of hypothermia include uncontrollable shivering, memory loss, disorientation,
incoherence, slurred speech, drowsiness, and apparent exhaustion (NWS 2022).

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.5-11



4.3.5. Extreme Temperature

Several health hazards are related to extreme heat temperatures and include heat exhaustion and heat stroke,
which are defined as the following:

= Heat exhaustion is the body’s response to an excessive loss of water and salt, usually through excessive
sweating. Symptoms can include headache, cramping, dizziness, and weakness.

= Heat stroke is the most serious heat-related illness. It occurs when the body can no longer control its
temperature: the body’s temperature rises rapidly, the sweating mechanism fails, and the body is unable to
cool down. When heat stroke occurs, the body temperature can rise to 106°F or higher within 10 to 15
minutes. Heat stroke can cause permanent disability or death if the person
treatment (CDC 2022).

not receive emergency

Social Vulnerability
According to the CDC, populations most at risk to extreme cold and heat events inclu
elderly, who are less able to withstand temperatures extremes du
mobility to access shelters; infants and children up to four years
(e.g., heart disease, high blood pressure), low-income perso

following groups: the

eir age, health itions, and limited

5 individuals with chron ical conditions

cannot proper heating and cooling; and

the general public who may overexert during work or ex
hypothermia during extreme cold events (CDC 2022, CDC 2005).
index for the natural hazard.

treme heat events or experience
igure 4.3.5-9 for the social vulnerability

Figure 4.3.5-9. FEMA Socia

Rockland
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4.3.5. Extreme Temperature

Source: FEMA n.d.
Impact on General Building Stock

All the building stock in the County is exposed to the extreme temperature hazard. Refer to Section 3 (County
Profile), which summarizes the building inventory in Rockland County. Extreme heat generally does not impact
buildings; however, elevated summer temperatures increase the energy demand for cooling. Losses can be
associated with the overheating of heating, ventilation, and air conditioning (HVAC) systems. Extreme cold
temperature events can damage buildings through freezing/bursting pipes and freeze/thaw cycles, as well as

increasing vulnerability to home fires. Additionally, manufactured homes (mobi mes) and antiquated or

poorly constructed facilities can have inadequate capabilities to withstand extr emperatures.

Impact on Critical Facilities and Community Lifelines

developing emergency cooling or heating facilitie
Impact on the Economy

Extreme temperature events also hz my, including loss of business function and damage
creased financial burdens due to unexpected repairs

caused to the building (pipe i i tility bills, or business interruption caused by power

which can destroy food webs and deplete resources in the environment.

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for future development and ensure
establishment of appropriate mitigation, planning, and preparedness measures. The County considered the
following factors to examine potential conditions that may affect hazard vulnerability:

= Potential or projected development
=  Projected changes in population
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= Other identified conditions as relevant and appropriate, including the impacts of climate change

Potential or Projected Development

The ability of new development to withstand extreme temperature impacts can be enhanced through land use
practices and consistent enforcement of codes and regulations for new construction. New development will
change the landscape where buildings, roads, and other infrastructure potentially replace open land and
vegetation. Transformation of pervious surfaces (including vegetation) to impervious surfaces causes an island of

higher temperatures. Specific areas of recent and new development are indicated in tabular form and/or on the

hazard maps included in the jurisdictional annexes in Volume I, Section 9 (Jurisdicti Annexes) of this plan.

Projected Changes in Population

Rockland County has experienced an increase in its population since 2010 the U.S. Census Bureau,

to continue to be a priority to mitigate increase 3 (County Profile) for a detailed
discussion on population changes.

Other Identified Conditions
The State of New York is expected erage annual temperatures and precipitation. As the

climate warms, extreme cold e ase i cy, but will become more severe, while extreme heat

events may increase and be mperatures could also result in hotter extreme heat
events. With increased tempé ons could face increased susceptibility to extreme heat
and associated illnesses, such as oke and cardiovascular and kidney disease. Additionally, as temperatures
rise, more buildin ucture systems may exceed their ability to cope with the heat. Thus,

infrastructure continue hey can be at increased risk to failed utility systems (e.g., HVAC) if they are not

properly maintained. Simtarly, an increase in the elderly population in the County increases the share of residents

particularly susceptible to this hazard.
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4.3.6 Flood

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the flood
hazard in Rockland County.

Hazard Description

Flooding occurs when water overflows onto land that is normally dry. They can en during heavy rains, rapid

snow melt, or when dams or levees break (NOAA National Severe Storms La 023). Floods are one of the

This occurs when the flow of a river exceeds t
floodplain. Riverine flooding can turn into a flash
saturated (FEMA 2019).

or above its flood stage and if the soil is

A floodplain is defined as thg gure 4.3.6-1. Characteristics of a Floodplain

changes in

impervious
. Source: FEMA 2022
obstructing

changes in precipita runoff

patterns, improvements inftechnology for measuring topographic features, and utilization of different hydrologic

modeling techniques.

Flash Flooding

Flash floods occur when heavy or excessive precipitation falls in a short period of time, generally less than 6 hours.
Flash floods are usually characterized by raging torrents after heavy rains that rip through riverbeds, urban streets,
or mountain canyons sweeping everything before them. They can occur within minutes or a few hours of excessive
rainfall. They can also occur even if no rain has fallen, for instance after a levee or dam has failed, or after a sudden
release of water by a debris or ice jam (NWS 2009).
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Stormwater/Urban Flooding

Figure 4.3.6-2. Stormwater/Urban Flooding in
Rockland County

Heavy precipitation may produce stormwater/urban flooding
in areas other than delineated floodplains or along
recognizable channels. If local conditions cannot
accommodate intense precipitation through a combination of
infiltration and drainage capacity, water may accumulate.
During winter and spring, frozen ground and snow
accumulations may contribute to inadequate drainage and

localized ponding. Flooding issues of this nature generally
occur in areas with flat gradients and generally increase with
urbanization which speeds the accumulation of floodwaters
because of impervious areas. Shallow street flooding can
occur unless channels have been improved to account for
increased flows (FEMA 2007).

High groundwater levels can be a concern and cause proble

even where there is no surface flooding. Basements are

, L a developed area’s
Figure 4.3.6-3. Stormwater/Urban Flooding in

Rockland County

g (Center for Disaster Resilience 2016). While riverine
and lakeshore flooding is mapped and studied by FEMA, urban
flooding is not.

Urban flooding is the flooding of streets, underpasses, low
lying areas, or storm drains (NWS 2009). Urban development
and inadequate drainage systems can increase precipitation
runoff, elevating the risk for flooding. Drainage systems

remove surface water by channeling water away from

Note: Stormwater/u ding in Rockland . . .
County following a December 18, 2023 period of | d€veloped areas as quickly as possible to prevent localized

heavv rains. flooding on streets and other urban areas. This bypasses the

natural processes of water filtration through the ground, containment, and evaporation of excess water. Because
drainage systems reduce the amount of time the surface water takes to reach surrounding streams, flooding in
those streams can occur more quickly and reach greater depths than prior to development in that area (T. Harris
2008).
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Ice Jam Flooding

An ice jam occurs when pieces of floating ice are carried with a stream's current and accumulate behind any
obstruction to the stream flow. Obstructions may include river bends, mouths of tributaries, points where the
river slope decreases, as well as dams and bridges. The water held back by this obstruction can cause flooding
upstream, and if the obstruction suddenly breaks, flash flooding can occur as well (NESEC 2021). The formation of
ice jams depends on the weather and physical condition of the river and stream channels. They are most likely to
occur where the channel slope naturally decreases, in culverts, and along shallows where channels may freeze
e formation of frazil ice;

solid. Ice jams and resulting floods can occur throughout the year: fall freeze-up fro
mid-winter periods when stream channels freeze solid, forming anchor ice; and s reakup when rising water
levels from snowmelt or rainfall break existing ice cover into pieces that accu at bridges or other types of

obstructions (FEMA 2018).

Location

Flooding can anywhere in Rockla unty; however,

The FEMA Special Flood Hazard Area (SFHA)
establishes the area that has flood insurance and
floodplain management requirements (FEMA
2020). SFHA are defined as the area that will be
inundated by the flood event having a 1-percent

areas in an ins and those areas impacted by
susceptible to flooding. In Rockland
County, floodp the rivers and streams of the County.
floodplains are altered as a result of

chance of being equaled to or exceeded in any given
year. It should be noted that areas outside of the
SFHA can be subject to flooding of different types
or magnitudes. Flooding outside of the SFHA area

amount of impervious surface,
uctures in floodways, changes in

waterbodies, is summarized in . , ection 9 for a map of each jurisdiction depicting the
floodplains.

Table 4.3.6-1. Num

tal Acres of Land Area (Excluding Waterbodies) Located in the Flood Hazard Areas

Total Acres Located in the 1- Total Acres Located in
Total Acres of Percent Annual Chance Percent of | the 0.2-Percent Annual
Jurisdic Land A Flood Event Total Chance Flood Event

Percent of
Total

Airmont (V)

Chestnut Ridge (V) 93 3.0% 114 3.7%
Clarkstown (T) 1,023 4.4% 1,261 5.4%
Grand View-on-Hudson (V) 2 1.9% 106 100.0%
Haverstraw (T) 11,066 210 1.9% 319 2.9%
Haverstraw (V) 1,254 43 3.4% 58 4.6%
Hillburn (V) 1,364 65 4.8% 92 6.7%
Kaser (V) 103 2 1.9% 3 2.9%
Montebello (V) 2,704 259 9.6% 314 11.6%
New Hempstead (V) 1,747 65 3.7% 68 3.9%
New Square (V) 220 2 0.9% 3 1.4%
Nyack (V) 492 3 0.6% 22 4.5%
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Total Acres of Land Area (Excluding Waterbodies) Located in the Flood Hazard Areas

Total Acres Located in the 1- Total Acres Located in
Total Acres of Percent Annual Chance Percent of | the 0.2-Percent Annual Percent of
Jurisdiction Land Area Flood Event Total Chance Flood Event Total
Orangetown (T) 13,958 894 6.4% 1,169 8.4%
Piermont (V) 411 83 20.2% 169 41.1%
Pomona (V) 1,488 61 4.1% 62 4.2%
Ramapo (T) 19,415 569 2.9% 623 3.2%
Sloatsburg (V) 1,564 166 12.5%
Spring Valley (V) 389 1 50.6%
Stony Point (T) 1,285 76 6.8%
Suffern (V) 17,910 592 3.5%
Upper Nyack (V) 1,317 106 10.9%
Wesley Hills (V) 738 0.5%
West Haverstraw (V) 2,102 2.5%
Rockland County (Total) 988 5.6%
Source: Rockland County 2020; USGS, NHD 2023; FEMA
Note:
1) Excludes areas designated as water
2) Values are rounded to the nearest whole value
Riverine Flooding
Riverine flooding is most severe around majad
Natio isk Index, Riverine Flooding Risk

creeks and riverbeds, including the Antrim Creek, ;
. . e Using the County Scale
Hackensack River, Hudson River, Montebello Creek,

County during any season €
likely occurs from
hurricanes, tropicg
2014).

Figure 4.

Wit

index helps to unde
County to riverine . According to the
National Risk Index, on the'County scale, the County
has a relatively low risk to riverine flooding; on the
census tract scale, portions of the County has no
rating, however, most census tracks range from a

very low risk to a relatively moderate risk (FEMA  Source: FEMA 2023
2019). Notes:  Rockland County is outlined in bold, black lines.
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Figure 4.3.6-5. National Risk Index, Riverine Flooding Risk Index Score Using the Census Tract Scale

Source: FEMA 2023
Notes:  Rockland County js outlined in
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Figure 4.3.6-6. FEMA Flood Hazard Areas in Rockland County
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Flash Flooding

Flash flooding can occur throughout the State of New York. However, the distinctive flash flood event
characterized by fast moving water and damaging impacts requires a steep topography. While Rockland County
could undergo flash floods (and has, in the past), the County is at a lower risk than other parts of the State for this
type of flood event (NYS DHSES 2019).

Stormwater/Urban Flooding
Stormwater/urban flooding is not mapped by the State or FEMA but is most likely to occur in highly developed
areas with high percentages of impervious coverage that contribute to high rates o

Ice Jam Flooding
Ice jams are common in the northeast United States, including the State o ccording to the US Army

the North Country (NYS DHSES 2019).

he USACE Cold Regions Research and
from across the nation. According to

The Ice Jam Database, maintained by the Ice Engineering Gro
Engineering Laboratory (CRREL), currently consis
the USACE-CRREL, Rockland County underwent or gen i historicice jam incidents between
1780 and 2022, though no events have occurred sing / D22). Ice§ams have formed along the Ramapo

Extent

The strength or magnitude of re 4.3.6-7. NWS Flood Advisories
varies based meteo

environmental, and
factors, including lati
topography,
conditions. E

characteristi

communicate the need to prepare
for the event. A flood may last from
minutes to days (O'Connor, Grant

and Costa 2002). Source: NWS 2023

Warnings issued through official
sources, such as the NWS and the Storm Prediction Center, provide the most reliable and timely preparedness
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Figure 4.3.6-8. NWS Flash Flood Advisories information, but the exact flood location and
depth depends on the amount, duration, and
location of rainfall. Many floods, especially
flash floods, occur outside of FEMA-
designated flood zones.

In the case of riverine flood hazard, once a
river reaches flood stage, the flood extent or
sed by the NWS include
oderate flooding, and major

severity categoui
minor floodi
gory has a definition based

Source: NWS 2023 imal or no property

inconvenience.
=  Moderate Flooding - some inundation of structures a eams. Some evacuations of people

=  Major Flooding - extensive inundation of structures and ro ignificant evacuations of people and/or
transfer of property to higher elevations ( 2021).

The severity of a flood depends not only on the amauh tes in a period of time, but also on
the land's ability to manage this water. The size of rive : area and infiltration rates are significant

to determine the probability o ce for the different discharge levels. The flood frequency equals 100
divided by the dis ility? example, the 100-year discharge has a 1-percent chance of being equaled

at different po a river.

The extent of flood
flood) is used by the
insurance, as well as the reg

with a 1-percent annual probability of occurrence (the base flood or 100-year
s the standard for floodplain management and to determine the need for flood
ulatory flood boundary by many agencies. Also referred to as the Special Flood Hazard
Area (SFHA), this boundary is a convenient tool for assessing vulnerability and risk in flood-prone communities.
Many communities have maps that show the extent and likely depth of flooding for the base flood. Corresponding
water-surface elevations describe the water elevation resulting from a given discharge level, which is one of the
most important factors used in estimating flood damage. A structure located within a SFHA shown on an NFIP
map has a 26-percent chance of suffering flood damage during the term of a 30-year mortgage.
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The term “500-year flood” is the flood that has a 0.2-percent chance of being equaled or exceeded each year. The
500-year flood could occur more than once in a relatively short period of time. Statistically, the 0.2-percent (500-
year) flood has a 6-percent chance of occurring during a 30-year period of time, the length of many mortgages.
The 500-year floodplain is referred to as Zone X500 for insurance purposes on FIRMs. Base flood elevations or
depths are not shown within this zone and insurance purchase is not required in this zone (FEMA 2022).

Flood Gages
The US Geological Survey (USGS) National Water Information System (NWIS) collects surface water data from
more than 850,000 stations across the country. The time-series data describ
(discharge), reservoir and lake levels, surface water quality, and rainfall. Th

eam levels, streamflow
is collected by automatic
gages to determine the
severity of flood at different points along a body of water. There are in Rockland County, in
addition to others just outside of the County’s boundary, that providegGsiti waterways affecting

recorders and manual field measurements at the gage locations. USGS u

stream gages in

Gage Site Action Stage | Flood Stage Vioderate Major Flood
Number Site Name (ft) (ft) d Stage (ft) Stage (ft) Historic Crest

01387400 Ramapo River at Ramapo

01387420 Ramapo River at Suffern 17.5 N/A
01387450 Mahwah River at Suffern 10.5 N/A
01376800 Hackensack River at West N 10 N/A
01376269 Hudson River at Pier 8.4 N/A

Source: USGS 2023; NWS 2023
N/A Not available/not recorded
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Figure 4.3.6-9. Stream Gages in Rockland County

Source: NWS 2023
Note: Rockland County is outline

Previous Occurrence

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties

as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2014 and 2023, Rockland County was included in one flood-related
agricultural disaster declarations. For declarations that occurred between 2014 and 2023, refer to Table 4.3.6-3.
For declarations that occurred between 2017 and 2023, refer to Table 4.3.6-3.
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Event Date

Event Type

USDA Declaration Number

4.3.6. Flood

Table 4.3.6-3. USDA Declarations for Flood Events in Rockland County (2014 to 2023)

Description

April 1 —July 8, 2014

S3747

Excessive Rain, Flash Flooding,
Flooding, High Winds, and Hail

Sources: USDA 2023

Previous Events
For this 2024 HMP update, known hazard events that impacted Rockland County between January 2017 and

December 2023 are discussed in Table 4.3.6-4. For events prior to 2017, refer to the

Date(s) of
Event

Event Type

FEMA and/or
USDA Declaration

Number (if
applicable)

Rockland
County
included in
declaration?

January 12,
2018

April 16-17, Flood, N/A N
2018 Flash Flood

October 2, Flash Flood
2018

Table 4.3.6-4. Hazard Events in Rockland County (2017,

Location
Impacted

Rockland County HMP.

Rain and continued snow
flooding along the Mahwah RiveéFnear Suffern. After
of 5 to 9 inches of snow the week before,
otals across the region ranged from 1 to 3
es. The Mahwah River near Suffern New York
eeded its flood stage of 4 feet and crested at a
height of 4.42 feet.

infall resulted in flash flooding across the
. fall totals ranged from 1.5 to 3.5 inches
much the Lower Hudson Valley, with much of
in falling in a 3 to 4-hour period. South Pascack
Road was closed in Nanuet due to flooding of the
Pascack Brook. A vehicle was partially submerged at
the intersection of South Pascack Road and Forman
Drive in Spring Valley due to flooding. The Mahwah
River at Suffern rose above its flood stage of 4 feet,
cresting at a height of 5.51 feet.

Grassy Point

Multiple rounds of showers and thunderstorms
developed and moved through the region. With wet
conditions from recent rainfall, these showers and
storms resulted in isolated flash flooding. Rainfall
totals ranged from 1 to 3 inches. Heavy rain caused
a small mudslide that blocked the intersection of
East Main Street and Ba Mar Drive in Stony Point.
The road had to be repaired by highway crews.

July 11, 2019

N/A

Viola

Showers and thunderstorms developed, resulting in
a several hour period of heavy rain. Rainfall totals
ranged from 0.75 to 1.5 inches. College Road was

impassable due to flooding in front of Rockland
Community College in Viola.

June 8, 2021

Flash Flood

N/A

N/A

Piermont

Thunderstorms and showers developed, resulting in
several reports of flash flooding. Rainfall amounts
varied across the area, ranging from 1 to almost 3

inches. Widespread flooding was reported on Route
303 in Orangeburg with multiple occupied vehicles
under water and fire department rescue units on

scene performing water rescues.
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FEMA and/or
USDA Declaration

Date(s) of Number (if

Rockland
County
included in Location

4.3.6. Flood

Description

Event Event Type applicable)

July 2,2021 | Flash Flood N/A

declaration? Impacted
N/A Piermont

Showers and thunderstorms slowly moved through
the County, resulting in flash flooding. Rainfall
amounts ranged from around 1 to 1.5 inches. NY
303 was closed due to flooding between Spruce
Street and Orangeburg Road in Orangeburg.

August 22, Flash Flood N/A
2021

N/A Germonds,
Spring Valley,
Central Nyack

Rainfall from Trogical Storm Henri resulted in
widespread flas ing across the Lower Hudson
Valley. Rai als ranged from 2 to 5 inches.
North Maj t in Hillcrest and West Clarkstown
re closed due to flooding. The

September 1, | Flash Flood N/A
2021

N/A

Itimately 17 people died because of the
ooding, including 13 in New York City and four
e Lower Hudson Valley. Elaine Place in Monsey
losed due to flooding. Flash flooding resulted
stimated $3,126,485 in damages across
ounty. This estimate is based on FEMA
ney awarded under the Individuals and
hold Program, which includes funds for both
hoUsing assistance and other needs. Severe flooding
was occurring on the Palisades Parkway between
North Middletown Road (Exit 10) and New
Hempstead Road (Exit 11) in New City. The Mahwah
River near Suffern rose above its minor flood stage
of 5.0 feet, then surpassed its moderate flood stage
(7 feet) and crested at a height of 7.06 feet.

October 25, | Flash Flood N/A Monsey Thunderstorms dropped 1 to 3 of rain over a several
2021 Heights hour period. Total rainfall amounts of 2-4 were
observed. All lanes were closed on Chestnut Ridge
Road due to flooding caused by heavy rain.
April 7, 20 N/A Spring Valley, | Moderate to heavy rain produced 2 to 3 inches of
Suffern, rain over the Lower Hudson Valley. This resulted in
Germonds, river and poor drainage flooding. A car was
Pearl River, | submerged in floodwater on South Pascack Road. A
Central Nyack | residence filled with water on Route 59. Nine feet of
water was reported in a basement on Hickory
Street. There was a water rescue of an occupant
from a vehicle stuck in floodwaters on Grotke Rd.
Route 59 east and westbound had all lanes closed
due to flooding between Rt 303 and Palisades
Center Drive. Flooding conditions were reported at
Pearl River High School.
December 23, | Flash Flood N/A N/A Viola Heavy rainfall resulted in a widespread 1.5 to 3
2022 inches of rainfall with localized areas of flash

flooding and river flooding. Two lanes blocked on NY
306 due to flooding.
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FEMA and/or Rockland
USDA Declaration County
Date(s) of Number (if included in Location
Event Event Type applicable) declaration? Impacted Description

July 9, 2023 | Flash Flood FEMA-DR-4723 Yes Tallman, Bear | A storm stalled overtop Rockland County, producing
Mountain, multiple rounds of torrential rainfall and heavy
Cedar Flats, | thunderstorms; rainfall rates reached 2-3 inches per
Stony Point hour at times. There were parts of the area that

receive anywhere from 3-5 inches of rain in a several
hour period with sgime spots seeing upwards of 8

September 29, | Flash Flood N/A N/A i falling over the
2023

rsistence in the heavier rainfall resulted in a

espread total of 4-6 inches of rain. There were

e brief periods of time where rainfall rates

at near 2 inches per hour. This resulted in

flash flooding. DOT reports flooding and

re on NY 306 both directions at Edison
Court.

December 18, | Flash Flood, N/A
2023 Flood

overnight storm caused significant damage in
Rockland County. The Fire & Emergency Services
Department reported flooding and trees down on
several roadways including the Palisades Interstate
Parkway (PIP), near the Palisades Mall, along Route
59 by Pascack Road near the Nanuet/Spring Valley
border, and Long Mountain Circle which had reports
of multiple vehicles stuck in water.

Sources: NOAA 2023

lable data was used to collect hazard event details. These details were used
occurrence of hazard events in the County. Information from USACE, NOAA,
and FEMA were ¢ i if e number of events that occurred between 1961 and 2023. Table 4.3.6-5

Number of Occurrences Between 1961 and | Percent Chance of Occurring in Any Given

Hazard Type 2023 Year

Flash Flood 52 79.02%

Flood 35 54.84%

Ice Jam 2 0.03%
Stormwater/Urban Flood N/A N/A
Total 89 100%

Sources: USACE 2022; NOAA 2023; FEMA 2023
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Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected flood events
since 1968. Due to limitations in data, not all flood events occurring between 1954 and 1996 are accounted for in the tally of
occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for flood in the County is considered ‘frequent’.

Climate Change Projections

Climate change affects the State of New York’s residents and resources. As the effe climate change worsen,

flooding impacts are expected to worsen as well.

The region encompassing Rockland County, which includes the Catskill M d the West Hudson River

Table 4.3.6-6. Projected Seas 2 in the Catskill Mountains and West Hudson River
6 change)

0to +15

Source: NYSERDA 2014

all and frequency of extreme storms in the State of New York. The
amount of cted to increase, while the number of years between such storms
(return pe ase, meaning extreme storms will become more severe and more frequent in
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4.3.6. Flood

Figure 4.3.6-10. Projected Rainfall and Frequency of Extreme Storms

Source: NYSERDA 2014

Warming atmospheric temperatures influence o emperatures. e projected increase in temperature,
it is anticipated that ocean waters will increase as i aciers to melt, increasing the level

of the ocean’s waters. Sea level rise will lead to extensive flooding from severe storms,
particularly heavy rains in Rockland County. Rising se e severity of coastal and tidal flooding,
such as that of the Hudson River, a arther in land then previously seen. This will not only
raise impacts seen in communiti 6 River, but also result in impacts to inland communities

The impact of flooding O e, health, and safety depends on several factors, including the severity of the event
and whether adequate warning time is provided to residents. The total number of injuries and casualties resulting
from flooding is generally limited based on advance weather forecasting, blockades, and warnings. More likely,
persons could become displaced from their homes or may seek shelter due to the impacts of a flood event.
Therefore, injuries and deaths generally are not anticipated if proper warning and precautions are in place.
Ongoing mitigation efforts should help to avoid the most likely cause of injury, which results from persons trying

to cross flooded roadways or channels during a flood.
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To estimate population exposure to the 1-percent and 0.2-percent annual chance flood events, the DFIRM flood
boundaries were used. Based on the spatial analysis, there are an estimated 3,567 residents living in the 1-percent
annual chance floodplain, or 1.1 percent of the County’s total population. The Village of Suffern has the greatest
number of residents living in the floodplain, with approximately 602 residents living in the 1-percent annual
chance floodplain. Based on the same analysis, there are an estimated 8,401 residents living in the 0.2-percent
annual chance floodplain, or 2.5 percent of the County’s total population. The Town of Clarkstown has the greatest
number of residents living in the floodplain, with approximately 1,218 residents living in the 0.2-percent annual

chance floodplain. Table 4.3.6-7 summarizes the population exposed to the flood hazdkd by jurisdiction.

Table 4.3.6-7. Estimated Population Exposed to the 1-percent and 0.2-percen nual Chance Flood Event

Hazard Area
A

Estimated Population Located in the Flood Hazard Area

Nur of Persons
Total Population |Number of Persons Located in Locate the 0.2-

Jurisdiction

(Decennial
Population 2020)

the 1-percent Annua!
Flood Event Haz

Percent
of Total

percent Ann
Flood Event Hazard Area

Percent
of Total

Airmont, Village of

Chestnut Ridge, Village of 10,211 46 67 0.7%
Clarkstown, Town of 81,385 547 1,218 1.5%
Grand View on Hudson, Village of 241 240 99.6%
Haverstraw, Town of 46 0.3%
Haverstraw, Village of 64 0.5%
Hillburn, Village of 1.4% 17 1.5%
Kaser, Village of 0.6% 99 1.8%
Montebello, Village of 4.5% 325 7.0%
New Hempstead, Village of 0.5% 42 0.8%
New Square, Village of 1.0% 141 1.5%
Nyack, Village of 0.1% 327 4.5%
Orangetown, Town of 0.5% 818 2.3%
Piermont, Village of 11.0% 977 38.7%
Pomona, Village of 1.2% 39 1.2%
Ramapo, Town g 0.6% 532 1.1%
Sloatsburg, 2.8% 199 6.5%
South Nyack, V 0.2% 1,137 40.6%
Spring Valley, Villag 588 1.8% 708 2.1%
Stony Point, Town o 4,876 378 2.5% 468 3.1%
Suffern, Village of 11,376 602 5.3% 792 7.0%
Upper Nyack, Village of 2,355 2 0.1% 2 0.1%
Wesley Hills, Village of 6,105 7 0.1% 18 0.3%
West Haverstraw, Village of 10,665 28 0.3% 64 0.6%
Rockland County (Total) 336,485 3,567 1.1% 8,401 2.5%

Source: U.S. Census Bureau, American Community Survey 5-Year Estimates 2017-2021; FEMA 2023

In addition, displaced populations were estimated for the 1-percent annual chance flood event. It isimportant to
note that the impacts to the households in the FEMA flood hazard area are assessed using the riverine flood model
in Hazus. Using 2021 ACS data, Hazus estimates 5,570 would be displaced as a result of a 1-percent annual chance
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flood event and 2,048 people may seek short-term sheltering. These statistics, by jurisdiction, are presented in

Table 4.3.6-8.

Table 4.3.6-8. Estimated Population Seeking Short-Term Shelter from the 1-percent Annual Chance Flood Event

Jurisdiction

Total Population (American
Community Survey 2021)

1-Percent Annual Chance Flood Event

Displaced Population

Persons Seeking Short-Term
Sheltering

Airmont, Village of 9,964 75 42
Chestnut Ridge, Village of 10,211 74 38
Clarkstown, Town of 81,385 1,054 339
Grand View on Hudson, Village of 241 5 0
Haverstraw, Town of 14,028 47 23
Haverstraw, Village of 12,292 145 60
Hillburn, Village of 1,110 7
Kaser, Village of 5,433 72
Montebello, Village of 4,665
New Hempstead, Village of 5,440 3
New Square, Village of 9,433 73
Nyack, Village of 7,303 17
Orangetown, Town of 62
Piermont, Village of 10
Pomona, Village of 10
Ramapo, Town of 292
Sloatsburg, Village of 44
South Nyack, Village of 3
Spring Valley, Village of 713
Stony Point, Town of 53
Suffern, Village of 76
Upper Nyack, Village of
Wesley Hills, Village of
West Haverstraw 81
Rockland Ca 5,570 2,048

5-Year Estimates 2017-2021; FEMA 2023

economic, demograp

respond to, cope with, recever from, and adapt to environmental hazards.

ousing characteristics of a community that influence its ability to prepare for,

Socially vulnerable populations are most susceptible to flood events based on several factors, including their
physical and financial ability to react or respond during a flood. Vulnerable populations include homeless persons,
elderly (over 65 years old), low income or linguistically isolated populations, people with life-threatening ilinesses,
and residents that may struggle to evacuate. The population over the age of 65 is also more vulnerable. They may
require extra time to evacuate or need assistance to evacuate and are more likely to seek or need medical
attention.
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Table 4.3.6-9 presents the estimated socially vulnerable populations located in the 1-percent annual chance flood
hazard area. Of the 3,567 persons located in the 1-percent annual chance flood hazard area, there are 560 persons
over the age of 65 years, 250 persons under the age of five years, 321 non-English speakers, 297 persons with a
disability, and 454 living in poverty. For the purpose of this HMP and as determined by the Steering Committee,
ALICE data for Rockland County was used to determine the number of households and individuals that earn more
than the federal poverty level but not enough to afford the basics (e.g., housing, childcare, food, transportation,
health care, and utilities) where they live. According to the ALICE data, there are 1,251 persons (1.1 percent of the
County’s total population) living below the ALICE threshold (548,048 annually for ag8ingle adult) within the 1-
percent annual chance flood hazard area. Refer to Figure 4.3.6-11 for a map i ing the social vulnerability
index for riverine flooding in Rockland County.

Figure 4.3.6-11. FEMA Social Vulnerability Index for

ocial Vulnerability
Very High

dativiely High

D Very Low

. Data Unavailable

Source: FEMA n.d.
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Table 4.3.6-9. Estimated Vulnerable Persons Located Within the 1-Percent Annual Chance Flood Hazard Area

Estimated Vulnerable Persons Located Within the 1-Percent Flood Hazard Area
Percent of | Under | Percent of | Non-English | Percent of Percent of | Poverty |Percentof| Below |Percent of
Jurisdiction Speaking i Total

Airmont, Village of 7 0.5% 3 0.5% 1 0.3% ' 3 0 0.4% 5 0.5% 12 0.5%
Chestnut Ridge, Village of 7 0.4% 6 0.4% 2 0.3% 5 8 0.4% 8 0.4%
Clarkstown, Town of 112 0.7% 25 0.7% 28 54 0. 23 0.6% 152 0.7%
Grand View on Hudson, Village of 1 1.6% 0 0.0% 0 % 0 0.0% 0 0.0% 0 0.0%
Haverstraw, Town of 3 0.1% 1 0.1% 1 0.1% 0.1% 1 0.1% 6 0.1%
Haverstraw, Village of 0 0.0% 0 0.0% 1 0.0% 0 0.0% 0 0.0% 2 0.0%
Hillburn, Village of 2 1.2% 1 0.9% 0 Y 1 0.7% 2 1.3% 4 1.1%
Kaser, Village of 1 0.6% 8 0.6% 8 > 0 0.0% 20 0.6% 7 0.6%
Montebello, Village of 25 4.4% 8 4.1% 7 4.2% 13 4.3% 23 4.5% 26 4.4%
New Hempstead, Village of 4 0.5% 1 0.4% 0.0% 0.3% 0 0.0% 2 0.5%
New Square, Village of 2 1.0% 15 1.0% 16 3 0.9% 57 1.0% 15 0.9%
Nyack, Village of 1 0.1% 0 0.0% 0 0. 1 0.1% 0 0.0% 4 0.1%
Orangetown, Town of 37 0.5% 0.5% 0.5% 19 0.5% 8 0.5% 68 0.5%
Piermont, Village of 59 10.9% 6% 10.6% 19 10.5% 5 10.4% 133 11.0%
Pomona, Village of 7 1.1% 2 % 0.9% 3 1.0% 1 0.9% 6 1.2%
Ramapo, Town of 28 43 .6% 0.6% 14 0.6% 99 0.6% 115 0.6%
Sloatsburg, Village of 14 2. 5 1.5% 10 2.6% 4 2.4% 39 2.7%
South Nyack, Village of 1 0.2% 0.0% 0 0.0% 0 0.0% 0 0.0% 1 0.1%
Spring Valley, Village of % 1.8% 173 1.8% 49 1.8% 142 1.8% 239 1.8%
Stony Point, Town of 1 2.5% 6 2.3% 41 2.5% 16 2.4% 111 2.5%
Suffern, Village of 122 5.3 25 1% 45 5.2% 58 5.3% 37 5.2% 288 5.3%
Upper Nyack, Village of 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wesley Hills, Village of 1 0.1% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 1 0.1%
West Haverstraw, Village of 0.2% 2 0.2% 4 0.2% 2 0.2% 3 0.2% 12 0.3%
Rockland County (Total) 1.19 250 0.9% 321 1.2% 297 1.0% 454 0.9% 1,251 1.1%

Source: U.S. Census Bureau, American Community Estimates 2017-2021; Poverty Populations: ALICE 2021; FEMA 2023
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Impact on General Building Stock

After considering the population exposed and potentially vulnerable to the flood hazard, the built environment
was evaluated. Exposure includes those buildings located in the flood hazard areas. Potential damage is the
modeled loss that could occur to the exposed inventory, including structural and content replacement cost values.

Table 4.3.6-10 and Table 4.3.6-11 summarize the number of structures located in the 1-percent and 0.2-percent
annual chance flood events by jurisdiction. In summary, there are 1,448 buildings (1.3 percent of the total building
stock) located in the 1-percent annual chance flood hazard area with an estimated $i.3 billion of replacement
cost value (e.g., building and content replacement costs). There are 3,409 building rcent of the total building
stock) located in the 0.2-percent annual chance flood hazard area with an esti d $2.7 billion of replacement

cost value.

Table 4.3.6-12 provides the estimated building stock potential loss, b the 1-percent annual
chance flood event. Estimated losses for all occupancies is $58

properties, $162 million is commercial properties, and $198 milli

on, of which $2 illion is residential

s other occupancies.
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Table 4.3.6-10. Estimated Building Stock Located in the 1-Percent Annual Chance Flood Hazard Area

Estimated Building Stock Located in the Flood Hazard Area

Total Replacement Cost of Buildings in the 1- Percent
Annual Chance Flood Event Hazard Area Total | Percent Annual Chance Flood Event Hazard Area | of Total

Total Number | Total Replacement | Number of Buildings Located in the 1-Percent | Perce

Jurisdiction

of Buildings

Cost Value (RCV)

Airmont, Village of 4,324 $2,712,726,498 25 0'6% $9,685,487 0.4%
Chestnut Ridge, Village of 3,996 $2,590,102,202 20 0.5% $13,263,840 0.5%
Clarkstown, Town of 34,094 $22,578,694,610 270 0.8% $299,184,405 1.3%
Grand View on Hudson, Village of 219 $123,746,894 7 3.2% $5,415,049 4.4%
Haverstraw, Town of 5,157 $14,687,792,118 34 0.7% $79,984,088 0.5%
Haverstraw, Village of 2,232 $1,373,775,543 4% $135,998,296 9.9%
Hillburn, Village of 499 $340,797,550 1.2% $1,928,934 0.6%
Kaser, Village of 197 $434,976,786 0.5% $826,942 0.2%
Montebello, Village of 2,002 $1,957,771,278 4.8% $47,927,094 2.4%
New Hempstead, Village of 2,074 $1,416,579,766 1.1% $14,953,982 1.1%
New Square, Village of 455 $640,979,013 9% $2,540,868 0.4%
Nyack, Village of 1,830 $1,930,474,072 0.1% $490,461 0.0%
Orangetown, Town of 18,439 $19,240,363,073 0.8% $123,958,932 0.6%
Piermont, Village of 841 $520,681,014 11.5% $36,190,492 7.0%
Pomona, Village of 1,437 $947,429,629 1.2% $7,897,582 0.8%
Ramapo, Town of 9,783 $7,401,3Q 0.8% $174,763,227 2.4%
Sloatsburg, Village of 1,776 3.0% $20,168,393 2.6%
South Nyack, Village of 1,009 0.2% $705,215 0.1%
Spring Valley, Village of 3,468 $2,977,580,9 2.7% $94,304,345 3.2%
Stony Point, Town of 8,819 6,145 256 2.9% $95,601,135 2.1%
Suffern, Village of 3,11 $2,0175 0 184 5.9% $62,437,520 3.1%
Upper Nyack, Village of $714,087, 1 0.1% $598,545 0.1%
Wesley Hills, Village of $1,597,464,3 3 0.1% $1,412,252 0.1%
West Haverstraw, Village of 3, $1,575,031,5 16 0.5% $76,676,435 4.9%
Rockland County (Total) 112,48 93,676,093 1,448 1.3% $1,306,913,522 1.4%
Source: Rockland County, NYS Office of Informati nolo vices Geospatial Services and NYS Department of Taxation and Finance’s Office of Real Property Tax Services (ORPTS) 2022;

Center for International Earth Science Informati

2022; RS Means 2022; FEMA 2023

, New York State Energy Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory
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Table 4.3.6-11. Estimated Building Stock Located in the 0.2-Percent Annual Chance Flood Hazard Area

ad in the Flood Hazard Area

Estimated Building Stock Lo

Total Number | Total Replacement | Number of Buildings Located in the 0.2-Percent | Per Total Replacement Cost of Buildings in the 0.2- | Percent

Jurisdiction Annual Chance Flood Event Hazard Area ital | Percent Annual Chance Flood Event Hazard Area | of Total

of Buildings

Cost Value (RCV)

Airmont, Village of $2,712,726,498 $16,812,928 0.6%
Chestnut Ridge, Village of 3,996 $2,590,102,202 28 $17,297,182 0.7%
Clarkstown, Town of 34,094 $22,578,694,610 577 $497,689,163 2.2%
Grand View on Hudson, Village of 219 $123,746,894 219 $123,746,894 100.0%
Haverstraw, Town of 5,157 $14,687,792,118 49 $109,132,872 0.7%
Haverstraw, Village of 2,232 $1,373,775,543 20 $142,011,756 10.3%
Hillburn, Village of 499 $340,797,550 15 $37,790,358 11.1%
Kaser, Village of 197 $434,976,786 3 $1,371,444 0.3%
Montebello, Village of 2,002 $1,957,771,278 $81,510,816 4.2%
New Hempstead, Village of 2,074 $1,416,579,766 $17,417,053 1.2%
New Square, Village of 455 $640,979,013 $4,220,601 0.7%
Nyack, Village of 1,830 $1,930,474,072 $24,650,111 1.3%
Orangetown, Town of 18,439 $19,240,363,073 $443,858,952 2.3%
Piermont, Village of 841 $520,681,014 $150,356,167 28.9%
Pomona, Village of 1,437 $947,429,629 $7,897,582 0.8%
Ramapo, Town of 9,783 $195,841,233 2.6%
Sloatsburg, Village of 1,776 $54,375,688 7.0%
South Nyack, Village of 1,009 $363,140,571 57.7%
Spring Valley, Village of 3,468 $2,977,580,9 $127,304,257 4.3%
Stony Point, Town of 8,819 6,145 $122,246,188 2.7%
Suffern, Village of 3,11 $2,0115 0 $96,988,984 4.8%
Upper Nyack, Village of $714,087, $9,586,136 1.3%
Wesley Hills, Village of $1,597,464,3 $3,746,093 0.2%
West Haverstraw, Village of 3, $1,575,031,5 $93,886,277 6.0%
Rockland County (Total) 112,48 93,676,093 3,409 3.0% $2,742,879,304 2.9%
Source: Rockland County, NYS Office of Informati nolo vices Geospatial Services and NYS Department of Taxation and Finance’s Office of Real Property Tax Services (ORPTS) 2022;

Center for International Earth Science Informati

2022; RS Means 2022; FEMA 2023

, New York State Energy Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory
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Table 4.3.6-12. Estimated Building Stock Potential Loss by Occupancy to the 1-Percent Annual Chance Flood

Jurisdiction

Estimated Loss for
All Occupancies

Event

Estimated Loss for
Residential Properties

Estimated Loss for
Commercial Properties

Estimated Loss for All
Other Occupancies

Airmont, Village of $6,784,907 $4,963,412 $127,848 $1,693,647
Chestnut Ridge, Village of $4,607,962 $4,124,964 S0 $482,998
Clarkstown, Town of $187,797,524 $55,646,740 $107,408, $24,742,002
Grand View on Hudson, Village of $1,436,434 $511,303 $925,131
Haverstraw, Town of $25,327,966 $1,928,281 $20,781,705
Haverstraw, Village of $46,288,163 $9,270 $46,278,893
Hillburn, Village of $967,273 $967,273 SO
Kaser, Village of $534,756 $534,756 S0 SO
Montebello, Village of $32,560,791 $28,337,700 $99,520 $4,123,571
New Hempstead, Village of $2,095,430 $1,659,50 SO $435,925
New Square, Village of $2,328,357 SO SO
Nyack, Village of $200,505 S0 $0
Orangetown, Town of $55,127,155 $13,378,141 $18,370,317 $23,378,697
Piermont, Village of $5,708,587 $5,045,283 $663,304 $0
Pomona, Village of $388,495 S0 S0
Ramapo, Town of $20,347,226 $199,544
Sloatsburg, Village of $14,464,415 $3,673,818 $412,969
South Nyack, Village of $104,607 S0 SO
Spring Valley, Village of $13,094,767 $7,648,617
Stony Point, Town of $5,541,257 $11,730,072
Suffern, Village of $7,496,155 $8,221,365
Upper Nyack, Village of S0 S0
Wesley Hills, Village of S0 S0
West Haverstraw, Village of $1,207,697 $965,101 $47,364,529
$227,990,261 $162,523,421 $198,419,666
Source: Hazus v6.8
Note: These vg ole value

meets or exceeds the

um NFIP criteria, and the ordinance must also adopt any FIRM or FHBM for the

community. By participating, communities agree to adopt and implement local floodplain management
regulations that protect lives and reduce risk from future flooding. In return, the federal government makes flood
insurance available to property owners throughout the community (FEMA 2020) (FEMA 2022). Table 4.3.6-13
summarizes the NFIP community statistics for Rockland County. All 24 municipalities participate in the NFIP.

Table 4.3.6-13. NFIP Community Statistics for Rockland County

in the NFIP?

Community Name

Airmont, Village of

Community Identification Number

360140

Participates

| Yes
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Community Identification Number
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Participates in the NFIP?

Chestnut Ridge, Village of

361615

Clarkstown, Town of

360679

Grand View on Hudson, Village of

360680

Haverstraw, Town of

360681

Haverstraw, Village of

360682

Hillburn, Village of

360683

Kaser, Village of

365376

Montebello, Village of

361617

New Hempstead, Village of

361618

New Square, Village of

360684

Nyack, Village of

360685

Orangetown, Town of

360686

Piermont, Village of

360687

Pomona, Village of

360688

Ramapo, Town of

365340

Sloatsburg, Village of

360690

South Nyack, Village of

360691

Spring Valley, Village of

365344

Stony Point, Town of

360693

Suffern, Village of

Upper Nyack, Village of

Wesley Hills, Village of

West Haverstraw, Village of

Source: FEMA 2022

Yes

properties and actual locations of property addresses—namely, that

indications of som accurate than others.

jumber
of Total Paid | Number
| Policies | Policies |of Claims

Total Paid RL SRL RL SRL

Jurisdicti Claims Properties | Properties | Properties | Properties

Airmont, Village $1,131 $17,742 0 0 0 0
Chestnut Ridge, Village 17 $10,226 13 $184,281 1 0 0 0
Clarkstown, Town of 322 $245,945 941 $9,346,749 99 16 1 18
Grand View on Hudson, Village of 20 $17,296 46 $1,296,282 4 1 0 0
Haverstraw, Town of 17 $13,136 55 $390,221 4 0 0 0
Haverstraw, Village of 13 $80,105 7 $7,768 0 0 0 0
Hillburn, Village of $4,425 33 $1,222,574 2 1 0 1

Kaser, Village of $1,076 0 SO 0 0 0 0
Montebello, Village of 35 $46,521 55 $1,404,227 6 0 1 0

New Hempstead, Village of 9 $7,860 6 $44,138 1 0 0 0
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Number
Total Paid RL SRL RL SRL
Claims Properties | Properties | Properties | Properties

of Total Paid | Number

Jurisdiction Policies Policies |of Claims

New Square, Village of 0 S0 9 $27,452 1 0 0 0
Nyack, Village of 22 $34,915 85 $2,497,954 0 2
Orangetown, Town of 115 $123,854 362 $5,668,545 3 5
Piermont, Village of 97 $118,937 131 $4,725,881 2 3
Pomona, Village of 14 $10,950 29 $97,455 0 0
Ramapo, Town of 44 $60,266 422 $1,972,984 0 0
Sloatsburg, Village of 25 $36,980 58 $595,914 1 1
South Nyack, Village of 10 $10,094 27 $559,165 0 1
Spring Valley, Village of 29 $43,417 254 $1,469,991 0 4
Stony Point, Town of 56 $62,159 97 2 0
Suffern, Village of 62 $118,237 432 0 4
Upper Nyack, Village of 13 $12,887 13 1 1
Wesley Hills, Village of 12 $6,938 7 0 0
West Haverstraw, Village of 23 $57,780 29 0 0
Rockland County (Total) 962 $1,125,135 292 38 11 40

Source: FEMA 2023

Notes:

Data current as of December 2023
RL count may include properties also identified as S

Occupancy Class

Table 4.3.6-15. Occupancy Class of Rep

Total Number of Repetitive Lo

es

[otal Number of Severe

Repetitive Loss Properties

Source: NFIP 2@
Note: RL ce

2-4 Family 0 11
Other Residential 0 8
Single Family 33 290
Other Non-Residential 17
Business Non-Residential 4
Rockland Coun 38 330

residents and can preve

cess throughout the planning area to many service providers needing to get to

vulnerable populations or to make repairs. Utilities such as overhead power, cable, and phone lines could also be
vulnerable due to utility poles damaged by standing water or the surge of water from a dam failure event. Loss of
these utilities could create additional isolation issues for the inundation zones (refer to Section 4.3.1 Dam Failure).

Major roadways that may be impacted by the 1- and 0.2-percent annual chance flood events include Route 202,
Route 17, portions of Route 303 and Route 340, and other various state and county roads. There are several issues
associated with transportation routes flooding, including isolation caused by bridges being washed out or blocked
by floods or debris, health problems caused by water and sewer systems that are flooded or backed up, drinking
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water contamination caused by floodwaters carrying pollutants in water supplies, and localized urban flooding
caused by culverts blocked with debris.

Community lifeline exposure to the 1-percent and 0.2-percent annual chance flood hazard event boundary was
examined. In addition, Hazus was used to estimate the flood loss potential to community lifelines located in the
FEMA mapped floodplains. Table 4.3.6-16 summarizes the number of community lifelines exposed to the 1-
percent and 0.2-percent flood inundation areas by jurisdiction. Of the 82 community lifelines located in the 1-
percent annual chance flood event boundary, Safety and Security has the majority of facilities (59). Out of the 98

community lifelines located in the 0.2-percent annual chance flood event boundar ety and Security has the

majority of facilities (67). Refer to Section 3 (County Profile) for more informati out the critical facilities and

lifelines in Rockland County.

In cases where short-term functionality is impacted by flooding, other fac ing municipalities may

need to increase support response functions during a disaster event igation plannin Id consider means
to reduce flood impacts to critical facilities and ensure sufficien rgency and school se remain when a

significant event occurs.

Table 4.3.6-16. Number of Lifeline Critical Facilities Loca th ual Chance Flood Hazard Area
ber of Lifelines Loca e ber of Lifelines Located e (

Communications 154 8
Energy 0 0
Food, Water, Shelter 0 0
Hazardous Materials 56 1 1
Health and Medical 195 6
Safety and Security 3 59 67
Transportation 0 0
Water Systems 14 16

981 82 98

and Lifeline Facilities Located in the 1-Percent Annual Chance Flood Event
Hazard Area by Jurisdiction

Total Critical Number of Critical Facilities and Lifeline Facilities Located in the 1-
Facilities Total Lifelines Percent Annual Chance Flood Event Hazard Area
Located in Located in ‘ Percent of Total Percent of
Jurisdiction Jurisdiction Jurisdiction | Critical Facilities | Critical Facilities Lifelines | Total Lifelines
Airmont, Village of 61 40 8 13.1% 8 20.0%
Chestnut Ridge, Village of 46 30 1 2.2% 1 3.3%
Clarkstown, Town of 406 230 17 4.2% 14 6.1%
Grand View on Hudson, Village of 1 1 0 0.0% 0 0.0%
Haverstraw, Town of 96 68 4 4.2% 4 5.9%
Haverstraw, Village of 65 30 0 0.0% 0 0.0%
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Number of Critical Facilities and Lifeline Facilities Located in the 1-

Percent Annual Chance Flood Event Hazard Area

Critical Facilities

Percent of Total
Critical Facilities

Lifelines

Percent of
Total Lifelines

Hillburn, Village of 20 12 2 10.0% 2 16.7%
Kaser, Village of 18 1 0 0.0% 0 0.0%
Montebello, Village of 47 37 11 23.4% 11 29.7%
New Hempstead, Village of 30 12 0 0.0% 0 0.0%
New Square, Village of 19 4 0 0 0.0%
Nyack, Village of 64 35 1 0 0.0%
Orangetown, Town of 243 129 3 3 2.3%
Piermont, Village of 23 10 5 3 30.0%
Pomona, Village of 8 5 0 0 0.0%
Ramapo, Town of 219 109 10 9.2%
Sloatsburg, Village of 32 22 22.7%
South Nyack, Village of 13 7 0.0%
Spring Valley, Village of 119 58 5.2%
Stony Point, Town of 108 75 8.0%
Suffern, Village of 42 28 21.4%
Upper Nyack, Village of 11 0.0%
Wesley Hills, Village of 22 25.0%
West Haverstraw, Village of 40 14.3%
Rockland County (Total) 8.4%

operation. Table 4.3¢ sses building-related economic losses due to the 1-percent annual chance flood

event. In areas that are ctly flooded, renovations of commercial and industrial buildings may be necessary,
disrupting associated services. The Impact on General Building Stock subsection above discusses replacement cost

value for buildings located in flood zones.

Table 4.3.6-18. Building-Related Economic Loss Estimates from the 1-Percent Annual Chance Flood Event

Total Business Interruption Loss

Flood Hazard
1-Percent Annual Chance Flood Event

Inventory Loss | Relocation Loss Wage Loss Rental Loss Income Loss
$37,760,000 ‘ $63,140,000 ‘ $150,180,000 ‘ $32,400,000 ‘ $80,210,000
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Source: Hazus v6.0

Debris management may also be a large expense after a flood event. Hazus estimates the amount of debris
generated from the 1-percent annual chance event. The model breaks down debris into three categories: (1)
finishes (dry wall, insulation, etc.); (2) structural (wood, brick, etc.) and (3) foundations (concrete slab and block,
rebar, etc.). The distinction is made because of the different types of equipment needed to handle the debris.
Table 4.3.6-19 summarizes the Hazus v6 countywide debris estimates for the 1-percent annual chance flood event.
This table only estimates structural debris generated by flooding and does not include non-structural debris or

1-percent annual chance flood event in Rockland County.

Table 4.3.6-19. Estimated Debris Generated from the 1-Perce

1-Percent Annual Chance Flood Event
Jurisdiction Total (tons) Finish (tons) | Structure (tons) undation (tons)

Airmont, Village of
Chestnut Ridge, Village of 1,763 659
Clarkstown, Town of 14,069 4,863
Grand View on Hudson, Village of 87
Haverstraw, Town of 339
Haverstraw, Village of 30
Hillburn, Village of 169
Kaser, Village of 88 153
Montebello, Village of 2,685 2,222
New Hempstead, Village of 83 74
New Square, Village of 25 39
Nyack, Village of 65 41
Orangetown, Town of 2,437 1,456
Piermont, Village of 479 303
Pomona, Village of 35 29
Ramapo, Town of 1,828 1,662
Sloatsburg, Vill 2,037 1,730
South Nyac a ; 47 29
6,347 1,426 2,442 2,478
Stony Point, Tow 3,306 1,086 1,165 1,054
Suffern, Village of 10,868 2,071 4,689 4,108
Upper Nyack, Village of 182 57 77 49
Wesley Hills, Village of 694 121 323 250
West Haverstraw, Village of 1,532 212 745 576
Rockland County (Total) 67,320 14,383 29,216 23,721

Source: Hazus v6.0
Note: These values are rounded to the nearest whole value.

Impact on the Environment

As Rockland County and its jurisdictions evolve with changes in population and density, flood events may increase
in frequency and/or severity as land use changes, more structures are built, and impervious surfaces expand.
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Furthermore, flood extents for the 1-percent annual chance flood event will continue to evolve alongside natural
occurrences such as climate change and/or severe weather events. These flood events will inevitably impact
Rockland County’s natural and local environment.

The environmental impacts of a flood can include significant water quality and debris-disposal issues. Floodwaters
can back up sanitary sewer systems and inundate wastewater treatment plants, causing raw sewage to
contaminate residential and commercial buildings and the flooded waterway. The contents of unsecured
containers of oil, fertilizers, pesticides, and other chemicals get added to floodwaters. Hazardous materials may
be released and distributed widely across the floodplain. Water supply and wastew. reatment facilities could
be offline for weeks. After the floodwaters subside, contaminated and flood-
contents must be properly disposed of. Contaminated sediment must be

ged building materials and
from buildings, yards, and

hazard areas.

Table 4.3.6-20. Land Acreage in Rockland County Locate e 1% and 0.2% Flood Extents

s of Land Area (Exc! g Waterbodies) Located in the Flood Hazard
Areas

Total Acres Locaie Total Acres Located
in ti -Percer in the 0.2-Percent
Total Acres of Land Annual Chance Annual Chance Flood Percent of
Jurisdiction Floo nt Percent of Total Event Total

Airmont, Village of

Chestnut Ridge, Village of 3.0% 114 3.7%

Clarkstown, Town of 4.4% 1,261 5.4%
Grand View on Hudson, Village of 1.9% 106 100.0%
Haverstraw, Town of 1.9% 319 2.9%

43 3.4% 58 4.6%

65 4.8% 92 6.7%

2 1.9% 3 2.9%

259 9.6% 314 11.6%

65 3.7% 68 3.9%

2 0.9% 3 1.4%

Nyack, Village 492 3 0.6% 22 4.5%
Orangetown, Town o 13,958 894 6.4% 1,169 8.4%
Piermont, Village of 411 83 20.2% 169 41.1%
Pomona, Village of 1,488 61 4.1% 62 4.2%
Ramapo, Town of 19,415 569 2.9% 623 3.2%
Sloatsburg, Village of 1,564 166 10.6% 196 12.5%
South Nyack, Village of 389 1 0.3% 197 50.6%
Spring Valley, Village of 1,285 76 5.9% 88 6.8%
Stony Point, Town of 17,910 592 3.3% 621 3.5%
Suffern, Village of 1,317 106 8.0% 144 10.9%
Upper Nyack, Village of 738 2 0.3% 4 0.5%
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Total Acres of Land Area (Excluding Waterbodies) Located in the Flood Hazard
Areas

Total Acres Located Total Acres Located
in the 1-Percent in the 0.2-Percent
Total Acres of Land Annual Chance Annual Chance Flood | Percent of
Jurisdiction Area Flood Event Percent of Total Event Total
Wesley Hills, Village of 2,102 40 1.9% 52 2.5%
West Haverstraw, Village of 988 39 3.9% 55 5.6%
Rockland County (Total) 109,869 4,456 4.1% 5.3%
Source: Rockland County 2020; USGS, NHD 2023; FEMA
Notes:

1) Excludes areas designated as water
2) Values are rounded to the nearest whole value

Cascading Impacts on Other Hazards

Cascading impacts may also include exposure to pathogens such as . After flood even ess moisture and

standing water contribute to the growth of mold in buildin old may present a hea isk to building
occupants, especially those with already compromised imm infants, children, the elderly and
pregnant women. The degree of impact will vary and is not stri le. Mold spores can grow in as short
a period as 24 to 48 hours in wet and damaged areas of buildings t e not been properly cleaned. Very small

respiratory problems. Buildings should be prope
2020).

safely prevent mold growth (CDC

Molds and mildews are not the only publi d with flooding. Floodwaters can be contaminated

by pollutants such as sewage, hum sticides, fertilizers, oil, asbestos, and rusting building

materials. Common public hea events also include (FEMA 2022):

=  Unsafe food

prepared to deal with'® nerabilities in responding to flood events.

Floods of any type have the potential to impact water and power utilities which may impact public and private
use, as well as cause disruption to critical infrastructure. Flooding’s harmful effects on the water supply include
any of the following (Andrew 2021):

= Water Supply Contamination: Excess floodwater can contaminate private drinking water sources, such as
wells and springs. Floodwater picks up debris, increasing the number of bacteria, sewage, and other
industrial waste and chemicals into the water source or leaky pipes. Excess water also makes it more difficult
for water treatment plants to treat the water efficiently and effectively. If there is a contamination at any
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step of the water flow process, this puts consumers at risk of exposure to dangerous toxins that could result
in serious harm, such as wound infections, skin rashes, gastrointestinal illnesses, and tetanus; in extreme
cases, death may occur.

= Disruption to Clean Drinking and Cooking Water: In the event of only having access to contaminated water,
consumers are unable to cook or clean in their home the water is certified as safe. Depending on the severity
of the flood and the storm, this could take days, weeks, months and in some cases even years. Without
access to clean drinking and cooking water, consumers ultimately become reliant on bottled water. In
impoverished communities, this reality is even more detrimental because thos ected may not have the

economic means to stock up on bottled water. Moreover, in a flood, retail ions are often inaccessible

and/or low on water supply.

following factors to examine potential conditions

=  Potential or projected development
=  Projected changes in populatio
= QOther identified conditions 3

Potential or Projected Develq

areas of growth located in the : ould be potentially impacted by flooding. Areas outside
of the special floog impacted by urban flooding and less frequent and more severe flooding

events. Specifi evelopment are indicated in tabular form and/or on the hazard maps
included in Annexes) of this plan.

Projected C

Rockland Coun increase in its population since 2010. According to the U.S. Census Bureau,

2021). Cornell Univer
2030 and 372,432 by 2040
of persons exposed to flooding. As areas continue to be cleared for new development and run-off persists, the

dgram on Applied projects Rockland County will have a population of 356,758 by
ornell University 2018). Changes in the density of population can increase the number

population in the County will remain exposed to this hazard. Refer to Section 3 (County Profile), which includes a
discussion on population trends for the County.

Other Identified Conditions

As discussed above, most studies project that the County will see an increase in average annual temperatures and
precipitation. Increased severe storm and heavy rainfall events are likely to increase the occurrence and severity
of flooding in Rockland County. It is anticipated that the County will continue to experience direct and indirect
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impacts of flooding events annually that may induce secondary hazards such as infrastructure deterioration or
failure, utility failures, power outages, water quality and supply concerns, and transportation delays, accidents,
and inconveniences.

Change of Vulnerability Since 2018 HMP

Rockland County remains vulnerable to the flood hazard. However, there are several differences between the
exposure estimates of this plan update and the results reported in the 2018 HMP. Updated population statistics
and building stock was used in the current risk assessment. Further, exposure for bothghe population and critical
facilities was analyzed. These updated datasets provide a more accurate exposure sis to the flood hazard.
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4.3.7 Landslide

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
landslide hazard in Rockland County.

Hazard Description

According to the U.S. Geological Survey (USGS), the term landslide includes a ange of ground movement,

such as rock falls, deep failure of slopes, and shallow debris flows. Gravity n over-steepened slope is

e following (USGS n.d.):

Landslide materials may be compose tificial fill, or a combination of these materials. These
events can transpire quickly wi ing. vending on the location of a landslide, they can pose

Landslides may be trigg atural and human-caused changes in the environment. Natural causes can
i eepening of slopes caused by erosion, earthquakes, and changes in

= Ancillary structures, such as decks and patios, tilting and moving relative to the main house
= Tilting or cracking of concrete floors and foundations

=  Broken water lines and other underground utilities

= Leaning telephone poles, trees, retaining walls, or fences

= Offset fence lines

= Sunken or down dropped roadbeds

= Rapid increase in creek water levels, possibly accompanied by increased turbidity
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= Sudden increase in creek water levels while rain is still falling or just recently ended

= Sticking doors and windows, and visible open spaces indicating jambs and frames out of plumb
= A faint rumbling sound that increases in volume as the landslide nears

= Unusual sounds, such as trees cracking or boulders knocking together

Location

Variables that contribute to the overall extent of potential landslide activity include soil properties, topographic
position and slope, and historical incidence. Predicting a landslide is difficult, even er ideal conditions. As a

result, the landslide hazard is often represented by an area’s landslide incidence

r susceptibility.

Figure 4.3.7-1 and Figure 4.3.7-2 show the Wildfire Risk Index for Rockland C the county and census tract

Valley having no rating (FEMA 2019).

Figure 4.3.7-1. National Risk Index, Landslide sing the County Scale

. Relatively

D Relatively
Moderate

. Relatively Low
. Very Low
(] NoRating
[:] Not Applicable
. Insufficient Data
Source: FEMA 2019
Note: Rockland is outlined in a boldened black border.
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Figure 4.3.7-2. National Risk Index, Landslide Index Score Using the Census Tract Scale

Landslide Risk
. Very High
. Relatively High

D Relatively

Moderate
. Relatively Low
. Very Low
(] NoRating
[:] Not Applicable

. Insufficient Data
Source: FEMA 2019,

Note: Rocklang ttlined in @

Landslide ence is the numbe s that have occurred in a geographic area (DOROTHY H. RADBRUCH-
HALL 1982). r the degrees of landslide incidence.

Degree of Inci ] Total Area of Landslide(%)

High Incidence High Susceptibility 15%
Medium Incidence Medium Susceptibility 1.5% to 15%
Low Incidence Low Susceptibility <1.5%

Source: Dorothy H. Rudbruch-Hall, 1982.

Landslide susceptibility is defined as the probable degree of response of geologic formations to natural or artificial
cutting, to loading of slopes, or to unusually high precipitation. Unusually high precipitation or changes in existing
conditions can initiate landslide movement in areas where rocks and soils have experienced numerous landslides
in the past. Landslide susceptibility depends on slope angle and the geologic material underlying the slope.

“ TETRA TECH 2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.7-3




4.3.7. Landslide

Landslide susceptibility only identifies areas potentially affected and does not imply a time frame when a landslide
might occur. High, medium, and low susceptibility are delimited by the same percentages used for classifying the

incidence of land sliding (refer to Table 4.3.7-1). Refer to Figure 4.3.7-3 below for the landslide susceptibility of
Rockland County.

Figure 4.3.7-3. Landslide Susceptibility of Rockland County
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Extent

The potential for landslides exists across the entire State and the entire northeast region of the US. Scientific and
historical data for the State of New York indicates that some areas of the State have a substantial landslide risk.
It is estimated that 80% of the State has a low susceptibility to the landslide hazard. In general, the highest
potential for landslides can be found along major rivers and lake valleys that were formerly occupied by glacial
lakes resulting in glacial lake deposits and usually associated with steeper slopes (for example, the Hudson and
Mohawk River Valleys). Some natural variables, such as soil properties, topographic position and slope, and
historical incidence, all contribute to determining the overall risk of landslide activi any particular area (NYS
2019).

As illustrated in Figure 4.3.7-4, the northern section of Rockland County ha idence of landslide events.

. In the Town of
steeply sloped

Source: NYS DHSES 2014
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Note: According to this figure, the northern portion of the county is located within the high incidence area for landslide susceptibility
while the remainder of the county has a low incidence.

Previous Occurrences

FEMA Major Disaster and Emergency Declarations
Between 1954 and 2023, New York State was included in one landslide major disaster (DR) declaration on October
2, 1975 (DR-487-NY). The event was classified as a severe storm, heavy rain, landslide, and flooding. Generally,

these declarations cover a wide region of the State, but not all counties are includ every declaration. NYS

HMP and other sources indicate that Rockland County was declared as a disaster ergency area as part of this
landslide declaration (FEMA 2023). For declarations that occurred between d 2023, specific information
regarding any landslide events was not identified. Detailed information a red disasters since 1954

is provided in Section 3 (County Profile).

USDA Declarations
The Secretary of Agriculture from the U.S. Department of Agri

e (USDA),is authorized to
e counties and in counties that are

ignate counties
as disaster areas to make emergency loans to producers suff
contiguous to a designated county. Between 2018 and 2023, R nty was not included in any landslide-

related agricultural disaster declarations.

Previous Events
There are not many recorded events of landslide d County. However, this does not
mean that landslide events have not and do not occ here is insufficient data and reporting

capabilities for landslide-related hazare
Probability of Future Occurrencg

For the 2024 HMP update, k i 2 vllect hazard event details. These details were used
J d events in the County. Information from NOAA-NCEI,
the 2019 State of New York HMF 018 Rockland County HMP, and FEMA were used to identify the number
of events that og and 2023. Table 4.3.7-2 provides the calculated probability of future

obability of Future Landslide Events in Rockland County

Number of Occurrences Between 1954 and | Percent Chance of Occurring in Any Given
2023 Year

0 percent

Sources: NOAA-NCEI 2024, F 024, State of New York 2019

Notes:  Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected landslide events
since 1968. Due to limitations in data, not all landslide events occurring between 1954 and 1996 are accounted for in the tally of
occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for landslide in the County is considered ‘rare.’
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Future landslides certainly will occur in the State of New York, but severity of these landslides cannot be
determined. Additionally, because documentation on landslides in Rockland County is sparse, predicting the
extent of future landslides in the County is difficult.

According to the New York State Geological Survey (NYSGS) Landslide Inventory Study to estimate probability of
future landslides (based on documented historical occurrences), NYS can expect on average approximately two
major landslides each year; a greater number of smaller but still significant slides, slumps, or flows each year; and
at least one landslide causing a fatality once every 12 years.

Climate Change Projections

Climate change may impact storm patterns, increasing the probability of qguent, intense storms with
varying duration. Refer to Table 4.3.7-3 for ClimAID Region 2 seasonal pr

global temperature could also affect the snowpack and its ability to Thus, resulting in an

the reduction in vegetation growth that helps to support st d increase the

The West Hudson River Valley, encompassing Rockland County, to experience average temperatures
increases 3.1°F to 6.9°F by the 2050s and 4.0°F to 10.7°F by the 208 eline of 50.0°F). Precipitation totals will
increase between 1 percent and 14 percent by t 8 percent by the 2080s (baseline of
46.0 inches). Table 4.3.7-3 displays the projected\s€asone i e for the Catskill Mountains and

t Change in Region 2 from Present to 2050s

Summer

0 to +15 -5to +10 -5to +10

Source: NYSERDA 2014

Vulnerability A

To assess Ro dslide hazard, an exposure analysis was conducted for the County’s
assets (pQ acilities, historic assets, and new development) using the USGS's
Landslide In ~ ibility data, which approximates areas that are vulnerable to this hazard. For the

purposes of thi ty Assessment define high landslide incidence hazard area as areas with over

Generally, a landslide event is an isolated incidence and impacts the populations within the immediate area of the
incident. Specifically, the population located downslope of high landslide incidence hazard areas are particularly
vulnerable. In addition to causing damages to residential buildings and displacing residents, landslide events can
block off or damage major roadways and inhibit travel for emergency responders or populations trying to evacuate
the area.

Table 4.3.7-4 summarizes the estimated population exposed to the landslide hazard by municipality. Based on the
analysis, an estimated 32,842 residents, or 9.8 percent of the County’s population, are in the landslide hazard
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area. Overall, the Town of Stony Point has the greatest number of individuals located in high landslide incidence
hazard area (14,761 persons).

Table 4.3.7-4. Estimated Population Located in the High Landslide Incidence Hazard Area

Estimated Population in High Landslide Incidence Hazard Area

Jurisdiction Total Population Number of Persons Percent of Total
Airmont, Village of 9,964
Chestnut Ridge, Village of 10,211
Clarkstown, Town of 81,385
Grand View on Hudson, Village of 241
Haverstraw, Town of 14,028
Haverstraw, Village of 12,292
Hillburn, Village of 1,110
Kaser, Village of 5,433
Montebello, Village of 4,665
New Hempstead, Village of 5,440
New Square, Village of 9,433
Nyack, Village of 7,303
Orangetown, Town of 36,127
Piermont, Village of 2,525
Pomona, Village of 3,306
Ramapo, Town of 48,846
Sloatsburg, Village of 3,043
South Nyack, Village of 2,803
Spring Valley, Village of
Stony Point, Town of 14,8
Suffern, Village of 11,37,
Upper Nyack, Village of 2
Wesley Hills, Village of
West Haverstraw, Village o 0,665 2,380 22.3%
485 32,842 9.8%

y 5-Year Estimates 2017-2021; USGS, Godt 2011

erican Community Survey, there are 49,451 total persons living below the
poverty level, 52,0€ the age of 65 years, 27,605 persons under the age of five years, 26,990 non-
s with a disability, 49,451 living in poverty, and 109,704 living below the Asset

Limited, Income Constrained, Employed (ALICE) threshold in Rockland County.

Economically disadvantaged populations, including those living below the poverty and ALICE thresholds, are more
vulnerable to landslides because they are likely to evaluate their risk and make decisions to evacuate based on
net economic impacts on their families. The population over age 65 and those living with a disability is also more
vulnerable because they are more likely to seek or need medical attention that may not be available due to
isolation during a landslide event, and they may have more difficulty evacuating. Similarly, those under five may
be more vulnerable because they are dependent on others for essential needs and mobility. Individuals that are
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not proficient in English may be unable to interpret emergency warning messages to evacuate or providing
resources to protect or mitigate damage to themselves and/or their property.

Figure 4.3.7-5. FEMA Social Vulnerability Index for Natural Hazards

Source: FEMA n.d

erable populations located in high landslide incidence hazard area. Of the
32,842 persons 3 in hi ndslide incidence hazard area, there are 5,702 persons over the age of 65 years,
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Table 4.3.7-5. Estimated Vulnerable Persons Located Within the High Landslide Incidence Hazard Area

Estimated Vulnerable Persons Located Within the High Landslide Incidence Hazard Area

Percent of | Under | Percent of | Non-English | Percent of Percent of | Poverty |Percent of Percent of
Jurisdiction i Total

Airmont, Village of 0
Chestnut Ridge, Village of 0 0.0% 0 0 0.0% 0 0.0%
Clarkstown, Town of 0 0.0% 0 0 0.0% 0 0.0%
Grand View on Hudson, Village of 0 0.0% 0 0 0.0% 0 0.0%
Haverstraw, Town of 2,326 92.2% 1,007 1,303 92.1% 4,632 92.2%
Haverstraw, Village of 0 0.0% 0 0 0.0% 0 0.0%
Hillburn, Village of 0 0.0% 0 0 0.0% 0 0.0%
Kaser, Village of 0 0.0% 0 0 0.0% 0 0.0%
Montebello, Village of 0 0.0% 0 0 0.0% 0 0.0%
New Hempstead, Village of 0 0.0% 0 0 0.0% 0 0.0%
New Square, Village of 0 0.0% 0 0 0.0% 0 0.0%
Nyack, Village of 0 0.0% 0 0 0.0% 0 0.0%
Orangetown, Town of 0 0.0% 0 0.0% 0 0.0%
Piermont, Village of 0 0.0% 0 0.0% 0 0.0%
Pomona, Village of 191 65.2% 72 64.9% 339 65.2%
Ramapo, Town of 30 1.2% 201 1.2% 235 1.2%
Sloatsburg, Village of 0.0% 0 0.0% 0 0.0%
South Nyack, Village of 0.0% 0 0.0% 0 0.0%
Spring Valley, Village of 0.0% 0 0.0% 0 0.0%
Stony Point, Town of 1,606 99.2% 661 99.1% 4,359 99.2%
Suffern, Village of 0.0% 0 0.0% 0 0.0%
Upper Nyack, Village of 0.0% 0 0.0% 0 0.0%
Wesley Hills, Village of 0.0% 0 0.0% 0 0.0%
West Haverstraw, Village of 221 22.3% 305 22.3% 1,002 22.3%

Rockland County (Total) 7.4% 1,641 6.1% 3,180 11.0% 2,542 5.1% 10,567 9.6%
Source: U.S. Census Bureau, American Community SU ar estimates 2017-2021; ALICE 2021; USGS, Godt 2011
Notes: Values are rounded down.
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4.3.7. Landslide

Impact on General Building Stock

The potential damage is the modeled loss that could occur to the exposed inventory measured by the structural
and content replacement cost value. There are an estimated 14,996 buildings in high landslide incidence hazard
area, representing approximately 20.8 percent of the County’s total general building stock inventory replacement
cost value. The Town of Stony Point has the greatest number of its buildings located in high landslide incidence
hazard area (8,680 buildings or 98.4 percent of its total building stock). Refer to Table 4.3.7-6 for the estimated
exposure of high landslide incidence hazard area by jurisdiction.

Table 4.3.7-6. Estimated Buildings Located in the High Landslide Incig Hazard Area

Total Estimated Buildings Lo in the High Landslide Incidence
Total Replacement Haz Area

Number of Cost Value Number of | Percent of | Totai lacement Cost | Percent of
Jurisdiction Buildings (RCV) Buildings ) Value of Buildings Total

Airmont, Village of $2,712,726,498
Chestnut Ridge, Village of 3,996 $2,590,102,202 0 S0 0.0%
Clarkstown, Town of 34,094 [$22,578,694,610 S0 0.0%
Grand View on Hudson, Village of 219 $123,746,894 SO 0.0%
Haverstraw, Town of 5,157 $14,687,792,118 4,495 $14,113,465,466 96.1%
Haverstraw, Village of 2,232 $1,373,775,543 SO 0.0%
Hillburn, Village of 499 SO 0.0%
Kaser, Village of 197 SO 0.0%
Montebello, Village of 2,002 SO 0.0%
New Hempstead, Village of 2,074 SO 0.0%
New Square, Village of 45 SO 0.0%
Nyack, Village of S0 0.0%
Orangetown, Town of ,439 S1 0,363,073 0.0% SO 0.0%
Piermont, Village of 841 014 0.0% SO 0.0%
Pomona, Village of 37 5 942 65.6% $580,444,466 61.3%
Ramapo, Town of $7,401,302,608 178 1.8% $213,477,407 2.9%
Sloatsburg, Village of $780,218,848 0 0.0% S0 0.0%
South Nyack, Villa 628,994,780 0 0.0% S0 0.0%
Spring Valley, : 7,580,954 0 0.0% ) 0.0%
Stony Point, L $4,492,546,145 8,680 98.4% $4,203,793,357 93.6%
Suffern, Village @ $2,011,976,760 0 0.0% SO 0.0%
Upper Nyack, Village $714,087,836 0 0.0% SO 0.0%
Wesley Hills, Village of $1,597,464,375 0 0.0% ) 0.0%
West Haverstraw, Village o 3,171 $1,575,031,545 701 22.1% $400,473,726 25.4%
Rockland County (Tc 112,485 |$93,676,093,896 14,996 13.3% $19,511,654,422 20.8%

Source: Rockland County, NYS Office of Information Technology Services Geospatial Services and NYS Department of Taxation and Finance’s
Office of Real Property Tax Services (ORPTS) 2022; Center for International Earth Science Information Network, New York State Energy
Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory 2022; RS Means 2022; USGS,
Godt 2011

Impact on Critical Facilities and Community Lifelines

Landslides have the potential to cause significant physical damage to critical facilities and community lifelines that
may interrupt key services and resources in the region.
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4.3.7. Landslide

Landslides can cause significant damage to buildings and the supply chains that provide health and medical, public
safety and security, and food, water, and shelter services. If these facilities and lifelines are not functional during
or after an emergency, the County may experience cascading impacts, like additional injuries or health issues or
prolonged economic impacts, if a significant number of displaced individuals cannot access temporary or
transitional housing.

Access to major roads is crucial to life-safety after a disaster event and to response and recovery operations.
Landslides can block egress and ingress on roads and bridge, causing isolation for neighborhoods, traffic problems,

and delays for public and private transportation. This can result in economic s for businesses. Mass

movements can knock out bridge abutments or significantly weaken the soil orting them, making them

hazardous for use. Similar to roads, rail lines are important for response and operations after a disaster.

Additionally, power lines are generally elevated above steep ; hem can be
subject to landslides. A landslide could trigger failure of the s
ripping down the lines. Power and communication failures dslides can create problems for
vulnerable populations and businesses. For example, for individ hat rely on medical equipment, a
prolonged power outage can present serious isk i s. Similarly, water systems can

Rockland County.
Table 4.3.7-7. Esti ed'in the High Landslide Incidence Hazard Area

Estimated Critical Facilities Located in the High Landslide Incidence
FEMA Lifeline € ber of Lifelines Hazard Area

Hazardous Ma

Health and Medica 195 15

Safety and Security 349 42

Transportation 8 0

Water Systems 148 51
Rockland County (Total) 981 128

Impact on the Economy

The impact of a landslide on the economy and estimated dollar losses are difficult to measure. As stated earlier,
landslides can impose direct and indirect impacts on society. Direct costs include the actual damage sustained by
buildings, property, and infrastructure. Indirect costs, such as clean-up costs, business interruption, loss of tax
revenues, reduced property values, and loss of productivity are difficult to measure. Additionally, landslides
threaten transportation corridors, fuel and energy conduits, and communication lines.
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Impact on the Environment

A landslide event alters the landscape. In addition to changes in topography, vegetation and wildlife habitats may
be damaged or destroyed. Soil and sediment runoff will accumulate downslope, potentially blocking waterways
and roadways and impacting quality of streams and other water bodies. Additional environmental impacts include
loss of forest productivity.

Furthermore, soil and sediment runoff can accumulate downslope potentially blocking waterways and roadways
and impacting quality of streams and other water bodies. Mudflows that erode into
threaten the life of freshwater species (USGS 2020). The impacts of eroded |
downstream into adjacent waterways and create issues for surrounding water

nstream waterways can
ape can travel for miles

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in ing for future opment and ensure

establishment of appropriate mitigation, planning, and prepar considered the

following factors to examine potential conditions that may aff

=  Potential or projected development
=  Projected changes in population
= QOther identified conditions as relevant and

ppropriate, inclu e impacts of climate change

Potential or Projected Development

As discussed in Section 3 (County Profile), areas targe g and development have been identified

across the County. Any areas of grow oderate landslide incidence or susceptibility could
be potentially impacted by the | fer to the specific areas of development indicated in
tabular form and/or on the h dictional annexes in Volume I, Section 9 of this plan.

Rockland County has experienceg rease in its population since 2010. According to the U.S. Census Bureau,
the County's pop : aproximately 8.5 percent between 2010 and 2020 (County of Rockland

change. Increased se and heavy rainfall events may elevate the likelihood of a landslide occurring in

steep sloped areas beca precipitation may fall faster or in larger quantities than the soil can absorb in a given
timeframe. However, these changes depend on to what degree steep sloped areas are developed and other

climate trends, such as seasonal precipitation and drought, which affect vegetation growth.
Change of Vulnerability Since 2018 HMP

For this HMP Update, the risk for the County’s population, building stock, and critical facilities was assessed, and,
overall, the County’s landslide vulnerability has remained unchanged.
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4.3.8. Severe Storm

4.3.8 Severe Storm

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
severe storm hazard in Rockland County.

Hazard Description

For the purpose of this 2024 plan update and as deemed appropriated by t ckland County Steering and

Planning Committees, the severe storm hazard includes hail, high winds, th s, tornadoes, Nor’easters,

and hurricanes/tropical storms, which are defined below.

Hailstorms

arm air and downdra cold water. If a

Hail forms inside a thunderstorm where there are strong updraf
zing level. Water droplets freeze
when temperatures reach 32°F or colder. As the frozen drople i might thaw as it moves into warmer

air toward the bottom of the thunderstorm, or the droplet mi cked up again by another updraft and
carried back into the cold air to re-freeze. With ea the freezing level, the frozen droplet
adds another layer of ice. The frozen droplet, withhme i the ground as hail (NSSL 2021).
High Winds

Wind begins with differences in air pressures. It is ro ent of air caused by uneven heating of
the earth’s surface. Wind occurs a eezes lasting a few minutes to global winds resulting
from solar heating of the earth associated by other severe weather events such as
thunderstorms, tornadoes, i WS 2012). The following are descriptions of types of

damaging winds:

e thunderstorm wind which is not linked with rotation and is mainly used
(NOAA n.d.)

. ted downburst which produces an outward burst of relatively strong winds
= describe macro and microbursts (NOAA n.d.)
. of rain-cooled air which clashes with a warm thunderstorm inflow (NOAA n.d.)

Derecho: Long livedWwindstorm associated with rapidly moving precipitation or thunderstorms. If wind
damage swatch is more than 240 miles and includes gusts of wind that reach 58 mph or greater, then the
event can be classified as a derecho (NOAA n.d.)

Tornadoes

NOAA defines a tornado as a narrow, violently rotating column of air that extends from the base of a thunderstorm
to the ground (NOAA 2011). Because wind is invisible, it is hard to see a tornado unless it forms a condensation
funnel made up of water droplets, dust, and debris. Tornadoes are the most violent of all atmospheric storms and
the most hazardous when they occur in populated areas. Tornadoes can topple mobile homes, lift cars, snap trees,
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4.3.8. Severe Storm

and turn objects into destructive missiles. Among the most unpredictable of weather phenomena, tornadoes can
occur at any time of day, in any state in the union, and in any season. While the majority of tornadoes cause little
or no damage, some are capable of tremendous destruction, reaching wind speeds of 200 mph or more (NOAA
2023).

Thunderstorms
A thunderstorm is a local storm produced by a cumulonimbus cloud and accompanied by lightning and thunder
(NOAA-NSSL n.d.). A thunderstorm forms from a combination of moisture, rapidly rising warm air, and a force

capable of lifting air such as a warm and cold front, a sea breeze, or a mountai nderstorms form at the

equator to as far north as Alaska. Although thunderstorms generally affect a s area when they occur, they

have the potential to become dangerous due to their ability to generate torn jlstorms, strong winds, flash

flooding, and lightning.

Typical thunderstorms are 15 miles in diameter and last an average minutes. The al Weather Service

Lightning is a bright flash of electrical energy pra . The resulting clap of thunder is the
result of a shock wave created by the rapid air in the lightning channel. All
thunderstorms produce lightning, which can be veRy @ ks as One of the top weather killers in the

nation and kills approximately 20 people and injures
there is a thunderstorm.

Nor’Easters
A Nor’easter is a cyclonic stQ o t of North America. It is called a Nor’easter because
the damaging winds over coa asterly direction. Nor’easters can occur any time of the

t between September and April. These storms usually develop between
of the coastline and typically move from southwest to northeast along

Show general ent from the south-southwest to the north-northeast

e Contain wind speeds greater than 23 mph)

A Nor’easter event can cause storm surges, waves, heavy rain, heavy snow, wind, and coastal flooding. Nor’easters
have diameters that can span 1,200 miles, impacting large areas of coastline. The forward speed of a Nor’easter
is usually much slower than a hurricane, so with the slower speed, a Nor’easter can linger for days and cause
tremendous damage to those areas impacted. Approximately 40 Nor’easters occur in the northeastern US every
year (NPS 2023). The intensity of a Nor’easter can rival that of a tropical cyclone in that, on occasion, it may flow
or stall off the mid-Atlantic coast resulting in prolonged episodes of precipitation, coastal flooding, and high winds.
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Hurricanes/Tropical Storms

A hurricane is a tropical storm that attains hurricane status when its wind speed reaches 74 or more mph. Tropical
systems may develop in the Atlantic between the Lesser Antilles and the African coast or may develop in the warm
tropical waters of the Caribbean and Gulf of Mexico. These storms may move up the Atlantic coast and impact the
eastern seaboard or move into the US through the states along the Gulf Coast, bringing wind and rain as far north
as New England before moving offshore and heading east.

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce
strong winds and heavy rain. Compared to a hurricane, these storms tend to have

er wind speeds. Tropical
storms strengthen when water evaporated from the ocean is released as th rated air rises, resulting in

condensation of water vapor contained in the moist air. They are fueled by a eat mechanism than other

High Winds
All of Rockland

located in \ speeds can reach up to 160 mph. The County is also located in the Hurricane
Susceptible Re i ong the entire east coast from Maine to Florida, the Gulf Coast, and Hawaii.

the census tract scale, Inty ranges from a relatively moderate risk to a relatively high risk (FEMA 2019).

Tornadoes

Approximately 1,200 tornadoes occur in the US each year, with the central portion of the country experiencing
the most (NOAA-NSSL n.d.). Tornadoes can occur at any time of the year, with peak seasons at different times for
different states. The peak season for southern Plains (Texas, Oklahoma, Kansas, etc.) is from May into early June.
The Gulf coast experiences tornado seasons during the spring. For the northern Plains and upper Midwest region
(North and South Dakota, Nebraska, lowa, etc.) tornado seasons are generally seen June through July (NOAA-NSSL
n.d.).
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The entire State of New York is susceptible to tornado activity and vulnerable to tornado impacts. Based on
statistics from 1996 to 2018, it was found that on average eight tornadoes ranging from FO to F4, occurred each
year in the State (NYS 2019). This resulted in an average of $6.4 million in annualized loss from tornadoes for the
State of New York. Approximately 143 injuries and six fatalities were recorded from 1996 to 2018 as a result of
tornado impacts (NYS 2019). The entirety of Rockland County is vulnerable to tornado impacts and can experience
a tornado at any time when suitable conditions are present.

According to the National Risk Index, on the county scale, the County has a relatively moderate risk to tornadoes;

on the census tract scale, the County ranges from a very low risk to a relatively mo risk (FEMA 2019).

Thunderstorms

Thunderstorms affect relatively small, localized areas, rather than large regi inter storms and hurricane

thunderstorm days each year).

Nor’easters
According to the New York State Hazard Mitigati of the State of New York is extremely
vulnerable to Nor’easters; however, these stor i e. Therefore, the entire County is

exposed and vulnerable to Nor’easters.

Hurricanes/Tropical Storms
The official hurricane season for the State of New York, is from June to November.
Hurricanes and tropical storms

the Atlantic Ocean (NYS 201£

tate between late July to early due to the coolness of

Rockland County is vulnerab anes and tropical storms. However, it depends on the
storm’s track. Inland Rockland County, are at risk for flooding due to the heavy rain and winds
produced by hu . The majority of damage from these events often results from residual
wind damage ly experienced during Hurricane Irene in August 2011. Additionally,

East-Central Pacific B3
from 1950 to 2023 (lates
within 60 nautical miles of Rockland County (NOAA 2021). Figure 4.3.8-1 displays the tropical cyclone tracks for

| cyclone data. This interactive tool catalogs tropical cyclones that have occurred
ate available from data source). Between 1950 and 2023, 52 tropical cyclones tracked

Rockland County that tracked with 60 nautical miles.
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Figure 4.3.8-1. Historical Tropical Storm and Hurricane Tracks 1950 to 2023

~, 2
I3 / /
/

Al /

N
FAY 2020

Stamford

Source: NOAA NHC 2023

the county scale, the County has a relatively moderate risk to hurricanes;

According to the Natj
ges from a very relatively low risk to a relatively moderate risk (FEMA

on the census t ount
2019).

Extent

Hailstorms

The severity of hai duration, hail size, and geographic extent. Hail can exhibit a variety of sizes,

dil stones pose serious risk to people, if exposed. It is often estimated by comparing
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it to a known object (Figure 4.3.8-2). Most hailstorms are made up

Figure 4.3.8-2. Hail Size Chart

of a mix of different sizes, and only the very largest hail stones pose
serious risk to people caught in the open (NSSL 2021).

@ Hail Size Chart @

High Winds
The NWS issues advisories and warnings for winds. Issuance is

Whie T Neteend Weather Sorace siniow sges (e ot tus
normally site-specific. High wind advisories, watches and warnings bareion s pemeios Joportesd adsasoe S b St
Pt S (owders1orme. Balow you wit! Hed a bel 0f Conmmmen
woje b wned ) Sesole B et ter of Gl rved bad

are products issued by the NWS when wind speeds may pose a
hazard or is life threatening. The criterion for each of these varies

0.25 inches ' & 2.00 inches
from state to state. Wind warnings and advisories for the State of Pea Lime

New York are as follows:

075 nos “ 250mches
= High Wind Warnings are issued when sustained wind speeds oy k | Tonnis Bai

of 40 mph or greater lasting for one hour or longer or for 1.00 inches 275 inches
winds of 58 mph or greater for any duration or widespread Quarter ‘seball
damage are possible. 1.50 "7 heos 4.40 inches )

=  Wind Advisories are issues when sustained winds of 30 Pioo - ang Bak Softball (

mph are forecast for one hour or longer, or wind gusts of 4€ 178 inches 450 inches
to 57 mph for any duration (NWS 2011). Solf Ball Grapefruit [N

Tornadoes weather.gov

age. When tornado-related damage is surveyed, it is
compared to a list of Damage Ing Damage (DOD), which help better estimate the range

categories from EFO to EF5, ees’of damage. The EF-Scale was revised from the original
F-Scale to reflect better examinations ge surveys. This new scale considers how most structures
are designed (NW ig .3%8-3)illustrates the relationship between EF ratings, wind speed, and expected

tornado damag ( experience tornadoes ranging from EFO to EF1.

NOAA Sto and warning alerts for tornado activities. A tornado watch is when
lo to form. A watch can cover parts of a state or span several states (NOAA-

path (NOAA-NSSL n.d.):
develop so rapidly, that little, if any, advance warning is possible (NWS n.d.).

rent average lead time for tornado warnings is 13 minutes. Occasionally, tornadoes
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Figure 4.3.8-3. Explanation of EF-Scale Ratings

Source: NWSn.d.

Thunderstorms

Severe thunder

(NWS 2023).

= Severe Thunders atches: A severe thunderstorm watch is issued when severe thunderstorms are
possible in and near watch areas (NWS 2023).

= Severe Thunderstorm Warning: A severe thunderstorm is imminent or occurring; it is either detected by
weather radar or reported by storm spotters. A severe thunderstorm is one that produces winds 58 mph or
stronger and/or hail 1 inch in diameter or larger. A warning means to take shelter (NWS 2023).

The NWS has five risk categories for severe weather: marginal, slight, enhanced, moderate, and high. The
probabilistic forecast directly expresses the best estimate of a severe weather event occurring within 25 miles of
a point (NWS 2022). Figure 4.3.8-4 details the thunderstorm risk categories.
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Figure 4.3.8-4. Thunderstorm Risk

Source: NOAA

Nor’Easters

Nor’Easters have the potenti
often have a diameter thre
severity of a Nor’Easter dep
snowstorms, snowf

significant e eastern two-thirds of the United States. The RSI ranks snowstorm impacts
on a scale fro i the spatial extent of the storm, the amount of snowfall, and the interaction
of the extent ano with population. The NCDC has analyzed and assigned RSI values to over 500

storms since 1900 (NG able 4.3.8-1 lists the five categories.

able 4.3.8-1. Regional Snowfall Index Ranking Categories

Category | Description | RSI Value
1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18+

Source: NOAA-NCDC 2011
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RSI Regional Snowfall Index

Hurricanes/Tropical Storms
Hurricanes are classified according to the Saffir-Simpson Hurricane Wind Scale from a Category 1 to Category 5 by
sustained wind intensity. Figure 4.3.8-5 below shows the categories and the type of damage they produce.

Figure 4.3.8-5. Saffir-Simpson Hurricane Wind Scale

Source: NWS 2022

maximum three-secon@
500-year MRP events. T
(HAZUS-MH) model runs for the 100- and 500-year event. The maximum 3-second gust wind speeds for Rockland
County range from 74 to 95 mph for the 100-year MRP event. The maximum 3-second gust wind speeds for
Rockland County range from 74 to 110 mph for the 500-year MRP event. The associated impacts and losses from
these 100-year and 500-year MRP hurricane event model runs are reported in the Vulnerability Assessment.

vind speeds that can be anticipated in the study area associated with the 100- and
5se peak wind speed projections were generated using Hazards U.S. Multi-Hazard
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Figure 4.3.8-6. Wind Speeds for the 100-Year Mean Return Period Event
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Figure 4.3.8-7. Wind Speeds for the 500-Year Mean Return Period Event
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Previous Occurrences

FEMA Major Disaster and Emergency Declarations
Between 1954 and 2023, Rockland County was included in 16 major disaster (DR) or emergency (EM) declarations
for severe storm-related events (FEMA 2023). These declarations involved events classified as one or a
combination of the following hazards: hurricane, flood, severe ice storm, severe storm, and tornado (FEMA 2023).
Generally, these disasters cover a wide region of the State and may have impacted many counties. For declarations
that occurred between 2017 and 2023, refer to Table 4.3.8-2. Detailed information about the declared disasters
since 1954 is provided in Section 3 (County Profile).

Table 4.3.8-2. FEMA Declarations for Severe Storm Events in Rockla dunty (2017 to 2023)

FEMA and/or
USDA Declaration
Number (if
applicable)

Rockland
County
included in
declaration?

Date(s) of

Event Event Type Location Impac

October 2, Hurricane DR-4567 Nassau,
2020
evere storm event resulted in approximately
$5.025B in damage, making it the costliest
tropical cyclone to impact the Northeastern
nited States since Hurricane Sandy in 2012.
August 22, Hurricane EM-3565 Yes al Storm Henri (downgraded to a tropical
2021 orm at landfall) impacted New York and
neighboring states, causing thousands of
residents to lose power. While Rockland County
was spared from the heaviest wind gusts,
substantial rainfall and flooding affected the
area.
September 2,| Hurricane chess, Kings, | The remnants of Hurricane Ida impacted New
2021 , New York, York State, bringing heavy rain, severe wind,

nge, Putnam,
Queens, Richmond,

and widespread urban flooding. Approximately
31 roadways were closed in Rockland, 212

Rockland, Suffolk,
Sullivan, Westchester,
and Ulster Counties

emergency calls were received by the local fire
department, and 1,481 power outages were
reported. Additionally, 85 people were rescued
from vehicles that were swept away by the
floodwaters.

September 5, Yes Bronx, Dutchess, Kings, | Remnants of Hurricane Ida impacted New York
2021 Nassau, New York, State, bringing heavy rain, high winds, and
Orange, Putnam, severe flooding. Hundreds of millions of dollars
Queens, Richmond, in damage resulted from this storm, and more
Rockland, Suffolk, than 40 people lost their lives.
Sullivan, Westchester,
and Ulster Counties
July 22, 2023 | Severe Storm DR-4723 Yes Clinton, Dutchess, Severe storms and flooding impacted multiple

Essex, Frankin,
Hamilton, Ontario,
Orange, Putnam, and
Rockland Counties

counties across New York State, bringing
record-breaking levels of precipitation,
landslides, and widespread road closures.

Sources: FEMA, 2023; (Childs 2020, Korn 2021, FEMA 2022, NBC4 New York 2021, CBS4 New York 2021)
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USDA Declarations
The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are

contiguous to a designated county. Between 2018 and 2023, Rockland County was included in two Severe Storm-
related agricultural disaster declarations. For declarations that occurred between 2017 and 2023, refer to Table
4.3.8-3.

Table 4.3.8-3. USDA Declarations for Severe Storm Events in Rockland County (2017 to 2023)

|
Event Date USDA Declaration Number Description

April 10, 2019

Event Type

Thunderstorms in Rockland
brought heavy rain and lightning
resulted in power outages for
pver 42,000 residents.

July 31, 2023 Flash Flooding and Excessive ; y orms struck multiple
Rain pstate New York,
estimated $50

Excessive Precipitation

Sources: CBS New York 2019, USDA 2024, ABC7 New York 2023

Previous Events
For this 2024 HMP update, known hazard event
December 2023 are discussed in Table 4.3.8-4. Fo

Table 4.3.8-4. Hazard Even

1/or USDA ounty
Declarat Number luded in Location
Date(s) of Event Event Typ (if applicable) declaration?| Impacted Description

March 2, 2018

Countywide | Strong winds caused several trees to be
downed along Treack Road, Palisades
Parkway, and Hasting Lane blocking
several roadways. One tree was downed
on a house and car on a school street in
Upper Nyack. Power outages were seen

in some neighborhoods in the area.

May 15; ] N/A Nanuet, A tree was downed on Red Schoolhouse
Nyack, West Road due to thunderstorm winds,
Nyack, resulting in one fatality. The victim was
Congers, | an 80-year-old woman who was inside a
Doodletown, car that the tree fell on.
and Spring
Valley, NY
July 3, 2018 Thunderstorm Wind N/A N/A New City, NY| A tree was downed on a car located on
Laurel Road due to thunderstorm winds.
One victim was injured as a result of
being inside the car.
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Rockland
FEMA and/or USDA County
Declaration Number | included in Location
Date(s) of Event Event Type (if applicable) declaration?| Impacted Description
October 2, 2018 Tornado N/A N/A Stony Point, A tornado made landfall in Harriman
NY State Park and ended near Wilderness
Drive in Stony Point. Several trees were
uprooted and downed in the tornado
path. Maximum wind speeds were
round 100 mph, indicating an
February 25, 2019 High Winds N/A N/A
April 13, 2020 High Winds EM-3434-NY Several large tree re downed in the
(Unrelated due to ew Hempstead area blocking roadways.
COVID-19) Wires were downed by several trees,
causing further road closures due to
power outages for traffic lights.
June 29, 2020 Thunderstorm Wind N/A A large tree was downed due to high
thunderstorm winds and resulted in
rushing a car. No one was inside the car.
July 11, 2020 Thunderstorm Wind N/A Several trees and power lines were

August 4, 2020

Tropical Storm

downed due to severe thunderstorm
winds in the Town of Valley Cottage.

Countywide

Maximum winds were recorded at 42
mph, with peak wind gusts up to 57 mph.
1 to 3 inches of rainfall was also
recorded across the county. Several trees
were downed which resulted in power
outages and damages seen to homes,
cars, and transit systems.

November 15, 20 Garnersville, | A large tree was downed onto a house
NY on Bloom Street. No injuries or fatalities
were reported.
June §, Thunderstorm W N/A N/A Sparkill, NY; | A surface trough (region of low-pressure
Palisades, |air)in a warm air mass triggered multiple
NY thunderstorms across southeastern New
York. One tree and other large branches
blocked lanes on NY 303 Northbound,
and $2,000 in property damage was
reported. No injuries or deaths were
reported as a result of this storm event.
July 6, 2021 Thunderstorm Wind N/A N/A Orangeburg, | A region of low-pressure air in a hot and
NY humid air mass triggered severe

thunderstorms across southeastern New
York. A downed tree on Palisades
Interstate Parkway blocked the right lane
of traffic, and $1,000 in property damage
resulted from this storm event. No
injuries or deaths were reported in this
incident.
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Rockland
FEMA and/or USDA County

Declaration Number | included in Location

Date(s) of Event Event Type (if applicable) declaration?| Impacted Description
August 12,2021 | Thunderstorm Wind N/A N/A Doodletown, | A region of low-pressure air in a hot and
NY humid air mass triggered severe

thunderstorms across southeastern New

York. Multiple trees were destroyed as a

result of these storms, bringing $3,000 in

amage. No injuries or deaths

ted as a result of this storm
event.

July 25, 2023 Thunderstorm Wind N/A N/A Central
Nyack, N

September 8, 2023 | Thunderstorm Wind N/A ved through
outheastern New York bringing severe
wind and hailstorms to the area.
Hailstones up to one inch in diameter
were reported. $3,000 in property
damage resulted from this storm event,
and no injuries or deaths were reported.

Sources: NOAA, 2023
FEMA Federal Emergency Management Agency
NOAA  National Oceanic and Atmospheric Administration
NYS New York State

Probability of Future Occurrence

was used t@ €ollect hazard event details. These details were used
to calculate the probability 0 devents in the County. Information from the National
Oceanic and Atmospheric Adm sdtion (NOAA) Storm Events Database, the U.S. Department of Agriculture

he 2019 State of New York HMP, the 2018 Rockland County HMP, and

Number of Occurrences Between 1954 and | Percent Chance of Occurring in Any Given
2023 Year

Sources: FEMA 2023, USDA 20247 NOAA 2024

Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected severe storm
events since 1968. Due to limitations in data, not all severe storm events occurring between 1954 and 1996 are accounted for
in the tally of occurrences. As a result, the number of hazard occurrences is underestimated.

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for severe storm in the County is considered ‘frequent.’
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Climate Change Projections

Climate change affects the State of New York’s residents and resources, and these impacts are projected to
continue growing. Impacts related to increasing temperatures and sea level rise are already being felt in the State.

According to the 2023 Climate Projections Report by NYSERDA (ClimAID), temperatures in the State of New York
are warming, with an average rate of warming over the past century of 0.25° F per decade. Average annual
temperatures are projected to increase across the State of New York by 2° F to 3.4° F by the 2020s, 4.1° F to 6.8°
F by the 2050s, and 5.3° F to 10.1° F by the 2080s. By the end of the century, the grea
be in the northern section of the State (NYSERDA 2023).

t warming is projected to

Regional precipitation across the State of New York is projected to increase b
by the 2020s, 3 to 12 percent by the 2050s, and 4 to 15 percent by the

imately one to eight percent
end of the century, the

0 10.79F by the
percent by the 2050s and 2 to 18
percent by the 2080s (baseline of 46.0 inches). Table 4.3.8-6 dis ojected seasonal precipitation change
for the Catskill Mountains and West Hudson River Valley ClimAID R (NYSERDA 2023).

Winter
0to +15

-5to +10 -5to +10

Source: NYSERDA 2011

The projected increase in p eavy downpours and less in light rains. Downpours
are very likely to increase in ange which has the potential to affect drinking water;
heighten the risk of riverine flood pod key rail lines, roadways, and transportation hubs; and increase delays
and hazards relatg events (NYSERDA 2023). Less frequent rainfall during the summer months
may impact th ems. Increasing water temperatures in rivers and streams will affect
aquatic he eams to assimilate effluent wastewater treatment plants (NYSERDA
2023).

Figure 4.3.8-8 di tion projections for the State of New York, comparing the 2011 data to the
most recent 2014 d cent precipitation change is projected to increase exponentially as updated

information and data oeen gathered during the 2014 report (NYSERDA 2023). Rainstorms and other

precipitation events will increase in severity and frequency.
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Figure 4.3.8-8. Comparison of 2011 and 2014 Precipitation Projections

Source: NYSERDA 2014

Vulnerability Assessmep

To understand risk, a co

Outdoor workers are v ble to severe weather events. Employers should prepare for the hazards associated
with adverse weather conditions that may require special facilities and safety equipment being provided to
employees, or in some instances, work stoppage to ensure the safety and health of workers. Wet weather and high
wind conditions can pose a greater threat to employees working in the construction, and shipbuilding industries. For
instance, workers in the construction industry are bound to work in open spaces, at heights, with electrical
equipment and metals, in excavation areas and trenches, and may handle hazardous materials as a work task,

thereby causing exposure to a myriad of safety hazards (Hazwoper OSHA 2020).
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As a result of a significant hurricane event, residents may be displaced or require temporary to long-term sheltering.

The number of people requiring shelter is generally less than the number displaced as some displaced persons use

hotels or stay with family or friends following a disaster event. Hazus estimates that there will not be any displaced

households or persons seeking short-term shelter from the 100-year MRP event. Further, Hazus estimates that there
will be 124 households displaced and 98 persons seeking short-term sheltering caused by the 500-year MRP event

(Table 4.3.8-7).

Table 4.3.8-7. Estimated Displaced Households and Persons Seeking Shelter Caused by the 100-Year and 500-

Jurisdiction
Airmont, Village of

Displaced
Households

o

Year MRP Hurricane Events

100-Year MRP Hurricane 00-Year MRP Hurricane

Persons Seeking Short-Term Displace Persons Seeking Sh
Sheltering Households Sheltering

Chestnut Ridge, Village of

Clarkstown, Town of

Grand View on Hudson, Village of

Haverstraw, Town of

Haverstraw, Village of

Hillburn, Village of

Kaser, Village of

Montebello, Village of

New Hempstead, Village of

New Square, Village of

O O |0 oo oo | o |o o

Nyack, Village of

Orangetown, Town of

Piermont, Village of

Pomona, Village of

Ramapo, Town of

Sloatsburg, Village of

South Nyack, Village o

Spring Valley, Villa

Stony Point, Tg

Suffern, Vi

Upper Nyack,

Wesley Hills, Villag

West Haverstraw, Ville

Rockland C

O O |0 |0 |o |0 |o |o|o

Source: Hazus v6.0
Note: These values are rounded down.
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Socially Vulnerable Population

Socially vulnerable populations are most susceptible due to their
The vulnerable population also includes those y pop P

who would not have adequate warning from an physical and financial ability to react and respond during extreme

emergency warning system (e.g., television or severe summer weathers. This population includes the elderly,
radio); this would include residents and visitors. o . . o .
young, and individuals with disabilities or access or functional

The population adversely affected by severe
summer weathers may also include those beyond needs who may be unable to evacuate in the event of an
the disaster area that rely on affected roads for
transportation.

emergency. The elderly are considered most vulnerable because

they require extra time or outside a nce during evacuations

and are more likely to seek or need medical attention that might not be readily a e due to isolation during a

storm event. Section 3 (County Profile) provides statistics of these population

may pose health issues, such as exposure to mold and other hea ay cause. These

five years, 26,990 non-English speakers, 29,008 persons with a , 49,451 living in poverty, and 109,704

living below ALICE in Rockland County.
Impact on General Building Stock

All buildings are exposed to severe weather hazaro nd lightning strikes. Refer to Section 3

(County Profile) for summaries of the bui

lightning starts a fire. Over 22,00 aused by lightning occurred annually throughout the U.S. between 2007
aately $450 million of damages per year (NFPA 2013).

the 100-year MRP eve
100-year MRP event, with'the estimated residential damage being the most expensive at $91,389,486, or 98.5

us estimates that there will be $98,810,365 in damages to structures caused by the

percent of the total damages. Table 4.3.8-10 summarizes the damages to structures for the 500 MRP event, which
estimates that there will be $381,159,445 in damages to structures caused by the 500-year MRP event, with the
estimated residential damage being the most expensive at $314,987,540, or 82.6 percent of the total damages.
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Table 4.3.8-8. Example of Structural Damage State Definitions for a Light Wood-Framed Building

Damage Category | Description

Slight Small plaster or gypsum-board cracks at corners of door and window openings and wall-ceiling intersections;
small cracks in masonry chimneys and masonry veneer.

Moderate Large plaster or gypsum-board cracks at corners of door and window openings; small diagonal cracks across
shear wall panels exhibited by small cracks in stucco and gypsum wall panels; large cracks in brick chimneys;
toppling of tall masonry chimneys.

Extensive Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral movement
of floors and roof; toppling of most brick chimneys; cracks in foundations; splittifig of wood sill plates and/or
slippage of structure over foundations; partial collapse of room-over-garage er soft-story configurations.

Complete Structure may have large permanent lateral displacement, may collapse,
due to cripple-wall failure or the failure of the lateral load resisting sys
the foundations; large foundati

in imminent danger of collapse
e structures may slip and fall off

Source: FEMA 2022
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Table 4.3.8-9. Estimated Building Losses Caused by the 100-Year MRP Hurricane by Occupancy

100-Year MRP for Residential 100-Year MRP Hurricane for 100-Year MRP Hurricane for All Other
Jurisdiction 100-Year MRP Hurricane Structures Only Commercial Structures Only Occupancies Structures Only
Airmont, Village of $3,875,540 $3,758,302 568 $38,569
Chestnut Ridge, Village of $3,438,961 $3,304,582 5 $81,388
Clarkstown, Town of $31,171,222 $29,746,267 $905,3 $519,633
Grand View on Hudson, Village of $257,798 $236,319 $13,248 $8,231
Haverstraw, Town of $4,772,796 $3,453,670 $311,083 $1,008,044
Haverstraw, Village of $1,157,497 $1,052,778 $54,264 $50,455
Hillburn, Village of $204,894 $185,896 $5,819 $13,179
Kaser, Village of $154,562 $140,436 $1,500 $12,626
Montebello, Village of $1,980,608 $1,864,265 $74,109 $42,234
New Hempstead, Village of $1,917,328 $1,811,027 $64,025 $42,276
New Square, Village of $305,532 $22,733 $28,373
Nyack, Village of $1,628,991 S1 51 156,759 $40,713
Orangetown, Town of $20,397,281 $18, 35 $1,720,006 $591,940
Piermont, Village of $1,008,154 $95 $29,276 $24,608
Pomona, Village of $1,396,339 $1,109, $142,946 $143,559
Ramapo, Town of $8,530,928 $8,092,7 $237,904 $200,320
Sloatsburg, Village of $760,652 $744,849 $10,048 $5,756
South Nyack, Village of $850,0 187 $8,920 $32,915
Spring Valley, Village of $2,098,454 ; $90,194 $106,280
Stony Point, Town of $5,941,060 $5,777,318 $77,453 $86,288
Suffern, Village of 1,68 $1,603,500 $39,843 $46,419
Upper Nyack, Village of $1,210,346 $1,168,919 $19,546 $21,876
Wesley Hills, Village of $2,414,000 $2,370,359 $11,574 $32,067
West Haverstraw, Village of $1,647,645 $1,532,744 $61,321 $53,579
Rockland County (Total)| $98,810,365 $91,389,486 $4,189,551 $3,231,329

Source: Hazus v6.0
Note: These values are rounded to the nearest do
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Table 4.3.8-10. Estimated Building Losses Caused by the 500-Year MRP Hurricane by Occupancy

500-Year Mean Return Period 500-Year Mean urn Period 500-Year Mean Return Period

500-Year Mean Return Period Hurricane for Residential Hurricane for Commercial Hurricane for All Other Occupancies
Jurisdiction Hurricane Structures Only 1 s Only Structures Only

Airmont, Village of $11,662,752 $10,982,360 S $200,505
Chestnut Ridge, Village of $11,267,075 $10,277,654 $457,30 $532,119
Clarkstown, Town of $117,153,891 $104,468,941 $8,291,996 $4,392,954
Grand View on Hudson, Village of $1,065,630 $855,468 $143,382 $66,780
Haverstraw, Town of $20,166,985 $11,464,740 $3,062,332 $5,639,913
Haverstraw, Village of $5,920,441 $4,827,029 549,008 $544,405
Hillburn, Village of $648,850 $542,181 $35,126 $71,543
Kaser, Village of $662,576 $576,093 $12,719 $73,764
Montebello, Village of $6,260,226 $5,552,022 $500,120 $208,084
New Hempstead, Village of $6,393,804 $5,676,916 $487,666 $229,222
New Square, Village of $1,439,521 053 $129,466 $160,997
Nyack, Village of $8,474,987 1,498,271 $368,743
Orangetown, Town of $87,638,559 1,450,813 $5,132,360
Piermont, Village of $4,135,157 $243,494 $171,169
Pomona, Village of $6,277,945 $1,640,457 $1,027,526
Ramapo, Town of $29,199,942 $1,697,257 $1,152,347
Sloatsburg, Village of $2,329,923 $54,443 $26,671
South Nyack, Village of $4,203,332 $93,746 $327,919
Spring Valley, Village of $9,494,96, $665,470 $713,433
Stony Point, Town of $21,851, $783,940 $701,459
Suffern, Village of $5,669,638 $235,648 $310,529
Upper Nyack, Village of $5,082,546 $4,631,026 $224,906 $226,615
Wesley Hills, Village of $7,246,714 $82,108 $210,546
West Haverstraw, Village of 6,620,0 $5,757,277 $480,129 $382,617
Rockland County (Total) $381,159,44 $314,987,540 $43,299,684 $22,872,220

Source: Hazus v6.0

Note: These values are rounded to the dollar/whole value
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Building damage as a result of the 100-year and 500-year MRP hurricanes were estimated for each municipality
using Hazus. Table 4.3.8-11 summarizes estimated total building and content losses caused by the 100-year and
500-year MRP events by building occupancy class. For the 100-year MRP event, up to 68 buildings will be
moderately damaged by the 100-year MRP event and up to two will be severely damaged. The majority of the
losses are estimated to the residential occupancy class. For the 500-year MRP event, up to 1,500 buildings will be
moderately damaged by the 500-year MRP event and up to 61 will be severely damaged. The majority of the
losses are estimated to the residential occupancy class.

Table 4.3.8-11. Estimated Building Damages (Structure and Contents) from the 1@0%year and 500-year MRP
Hurricane Events

Total Number 100-Year MRP Hurricane 500-Year MRP Hurricane

of Buildings Severity of
Assessed in Expected Building Percent of Buildings Bui T Percent of Buildings
Count in Occt icy Class Coun in Occupancy Class

Occupancy Class Occupancy Damage

Residential Exposure 104,229 NONE 101,953 97.8% 88,108 84.5%
(Single and Multi- MINOR 2,222 2.1% 14,689 14.1%
Family Dwellings) MODERATE 55 0.1% 1,378 1.3%

SEVERE 0 0.0 29 0.0%

DESTRUCTION 0 ,.0.0% 24 0.0%

Commercial Buildings 4,971 NONE 4,902 6% 4,436 89.2%
414 8.3%

0.2% 92 1.9%

SEVERE ‘ 29 0.6%

DESTRUCTION 0 0.0%

Industrial Buildings 1,046 90.6%
88 7.6%

17 1.4%

3 0.3%

0 0.0%

Government, Religion, 1,916 89.9%

Agricultural, and 1.2% 202 9.5%
Education Buildin 0.0% 13 0.6%
0.0% 0 0.0%
0.0% 0 0.0%
Source: Haz
Impact on Crit
Critical facilities are ng impacted by high winds associated with structural damage, or falling tree

limbs/flying debris, wh result in the loss of power. Power loss can greatly impact households, business
operations, public utilities,’and emergency personnel. Emergency personnel such as police, fire, and emergency
medical services (EMS) will not be able to effectively respond in a power loss event to maintain the safety of its
citizens unless backup power and fuel sources are available. Loss of power can impact other public utilities,
including potable water, wastewater treatment, and communications. In addition to public water services,

property owners with private wells might not have access to potable water until power is restored.

All critical facilities in the County are exposed to the severe weather hazard with similar risks as discussed for the
general building stock. It is essential that critical facilities remain operational during natural hazard events. Backup
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power is recommended for critical facilities and infrastructure. Where backup power is needed for critical facilities
that provide essential services, municipalities identified mitigation actions in Section 9 (Jurisdictional Annexes).

The Hazus hurricane model was used to assign the range or average probability of each damage state category to
the critical facilities and lifelines in Rockland County for the 100-year and 500-year MRP events. For percent
probability of sustaining damage, the minimum and maximum damage estimated value for that facility type is
presented.

test chance of sustaining
e of moderate damages,
tes that police stations have
ols will have the greatest
| facilities is negligible,
0.2 percent. Table

As a result of a 100-year MRP event, Hazus estimates that police stations have the gr,
minor damage, at a range of 1.3 to 2.5 percent. Schools will have the greatest
ranging from 0.1 to 0.2 percent. As a result of a 500-year MRP event, Hazus
the greatest chance of sustaining minor damage, at a range of 5.1 to 11.7
chance of moderate damages, ranging from 0.4 to 6.8 percent. Severe da
with the greatest chance of damages occurring to police stations,
4.3.8-12 and Table 4.3.8-13 summarize the damage state probabili
500-year MRP events, respectively.

range from

s for critical facilities du e 100-year and

Table 4.3.8-12. Estimated Damage for Critical Facilities in RO
Event

ty for the 100-Year MRP Hurricane

100-Year MRP H cane
rcent-Probabiii f Sustaining Damage
Facility Type Loss of Days i r Severe Complete

Medical Facilities

Police Stations 0 0.1% 0.0% 0.0%
Fire Stations 0 <0.1% - 0.1% 0.0% 0.0%
Schools <0.1% - 0.2% 0.0% 0.0%
EOC <0.1% 0.0% 0.0%
Source: Hazus v6.0

Table 4.3.8-13. Esti ¢ pr Critical Facilities in Rockland County for the 500-Year MRP Hurricane

A

Facility 1 Loss of Days

500-Year MRP Hurricane

Percent-Probability of Sustaining Damage

Severe Complete

Moderate

Medical Facilities 1.7% - 8.8% 0.1%-4.3% 0.0% - <0.1% 0.0%
Police Stations 5.1%-11.7% 0.4% -2.7% 0.0% - 0.2% 0.0%
Fire Stations 1.3% - 6.0% 0.1% - 1.8% 0.0%-0.1% 0.0%
Schools 2.8%-9.1% 0.4% - 6.8% 0.0% - 0.1% 0.0%
EOC 0 5.2% - 9.8% 0.4%-1.7% 0.0%-0.1% 0.0%

Source: Hazus v6.0

Impact on the Economy

Severe weather events can have short- and long-lasting impacts on the economy. When a business is closed during
storm recovery, there is lost economic activity in the form of day-to-day business and wages to employees.
Overall, economic impacts include the loss of business function (e.g., tourism, recreation), damage to inventory,
relocation costs, wage loss and rental loss due to the repair/replacement of buildings. Impacts to transportation
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lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting and goods
transport) transportation needs. Utility infrastructure (power lines, gas lines, electrical systems) could suffer
damage and impacts can result in the loss of power, which can impact business operations and can impact heating
or cooling provision to the population.

Hazus estimates building-related economic losses, including income losses (wage, rental, relocation, and capital-
related losses) and capital stock losses (structural, non-structural, content, and inventory losses). Economic losses
caused by the 100-year and 500-year hurricane MRP events were estimated by Hazus and are summarized in Table
4.3.8-14. Hazus estimates a difference in losses between the 100-year and 500-yea P events. Income losses

for the 100-year MRP event are $20,050 and $6,358,000 for the 500-year MRP e

Rental Losses
$1,345,990
$9,287,850

100-Year $20,050 $451,170
500-Year $6,358,000 $24,764,280

Source: Hazus v6.0

can be transported, and brick, wood, and other
(FEMA 2022).

For the 100-year MRP event, Hazus estimates that 17
event, Hazus estimates a total of 5

ill be generated. For the 500-year MRP
be generated county-wide. Table 4.3.8-15 and Table
4.3.8-16 summarize the estima ebris g ated bec of these events by municipality, respectively.

Table 4.3.8-15. Estimat bris Creaq, ing the 1 ear Mean Return Period Hurricane Wind Event

Airmont, Villa 30 0 543 4,240
Chestnut Rij illage of 287 0 846 6,482
Clarkstown, f 2,695 0 6,903 50,488
Grand View on Village of 25 0 185 630

Haverstraw, Town o 502 0 1,562 4,914
Haverstraw, Village of 161 0 358 2,430
Hillburn, Village of 21 0 216 496

Kaser, Village of 24 0 22 209

Montebello, Village of 162 0 1,699 3,062
New Hempstead, Village of 152 0 462 2,685
New Square, Village of 56 0 54 537

Nyack, Village of 201 0 176 1,639
Orangetown, Town of 1,832 0 4,838 27,073
Piermont, Village of 119 0 150 1,499
Pomona, Village of 159 0 1,333 3,097
Ramapo, Town of 813 0 1,967 10,784
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Estimated Debris Created During the 100-Year MRP Hurricane Wind Event

Brick and Wood | Concrete and Steel Eligible Tree Volume

Jurisdiction (Tons) (Tons) (Cubic Yards)
Sloatsburg, Village of 60 0 2 2
South Nyack, Village of 109 0 98 827
Spring Valley, Village of 347 0 355 3,394
Stony Point, Town of 493 0 3,541 9,379
Suffern, Village of 181 0 226 1,562
Upper Nyack, Village of 101 0 1,781
Wesley Hills, Village of 177 0 3,671
West Haverstraw, Village of 178 0 2,400

Rockland County (Total) 9,154 0 143,280

Source: Hazus v6.0
Note: These values are rounded to the nearest whole value.

Table 4.3.8-16. Estimated Debris Created During the ear MRP Hurricane V

Estimated Debris Created During the 500-Year MRP Hurricane Wind Event

Brick and Wood Concrete and Ste e Eligible Tree Volume
Jurisdiction (Tons) (Tons) (Tons) (Cubic Yards)

Airmont, Village of 12,954
Chestnut Ridge, Village of 1,345 13,624
Clarkstown, Town of 14,509 121,569
Grand View on Hudson, Village of 132 1,191
Haverstraw, Town of 16,722
Haverstraw, Village of 8,287
Hillburn, Village of 1,820
Kaser, Village of 646
Montebello, Village of 9,555
New Hempstead, Village of 7,753
New Square, Village of 1,895
Nyack, Village of 0 568 5,353
Orangetown, Town 0 11,009 63,915
Piermont, Villa 0 342 3,427
Pomona, Vill 34 0 3,508 8,409
Ramapo, Town 838 0 5,780 31,496
Sloatsburg, Village 57 0 813 4,371
South Nyack, Village o 609 0 331 2,797
Spring Valley, Village of 1,644 0 1,250 11,927
Stony Point, Town of 2,664 0 11,021 32,011
Suffern, Village of 777 0 780 5,522
Upper Nyack, Village of 647 0 586 4,451
Wesley Hills, Village of 841 0 3,341 10,704
West Haverstraw, Village of 939 0 1,132 9,144
Rockland County (Total) 47,028 0 74,169 389,543

Source: Hazus v6.0
Note: These values are rounded to the nearest whole value.
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Impact on the Environment

The impact of severe weather events on the environment varies, but researchers are finding that the long-term
impacts of more severe weather can be destructive to the natural and local environment. National organizations
such as USGS and NOAA have been studying and monitoring the impacts of extreme weather phenomena as it
impacts long-term climate change, streamflow, river levels, reservoir elevations, rainfall, floods, landslides,
erosion, etc. For example, severe weather that creates longer periods of rainfall can erode natural banks along
waterways and degrade soil stability for terrestrial species. Tornadoes can tear apart habitats causing
number of diseases will

fragmentation across ecosystems (US EPA 2023). Researchers also believe that a gr,
spread across ecosystems because of impacts that severe weather and climate c will have on water supplies

(U.S. Climate Resilience Toolkit 2016). Overall, as the physical environment more altered, species will

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can i i future development and ensure

following factors to examine potential conditions that may affect vulnerability:

=  Potential or projected development
=  Projected changes in population

= QOther identified conditions as relevant and ap he impacts of climate change

Potential or Projected Development

The ability of new developmen Wi mer weather hazard impacts lies in sound land use
practices, building design codsid i 3. in Energy and Environmental Design [LEED]), and
consistent enforcement o construction. New development will change the
landscape where buildings, roa e potentially replace open land and vegetation. Surfaces
that were once perm e now impermeable and dry, potentially making them more susceptible
to fires caused of recent and new development are indicated in tabular form and/or
on the haza nal annexes in Volume I, Section 9 (Jurisdictional Annexes) of this
plan.

Projected Chang

Rockland County an increase in its population since 2010. According to the U.S. Census Bureau,

the County's populati@ ased by approximately 8.5 percent between 2010 and 2020 (County of Rockland
2021). Cornell University'siProgram on Applied Demographics projects Rockland County will have a population of

356,758 by 2030 and 372,432 by 2040 (Cornell University 2018).

Changes in the density of population can increase the number of persons exposed to flooding and erosion. As
areas continue to be cleared for new development and run-off persists, the population in the County will remain
exposed to this hazard. Refer to Section 3 (County Profile), which includes a discussion on population trends for
the County.
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Other Identified Conditions

As discussed in previous sections, most studies project that the County will see an increase in average annual
temperatures and precipitation. As the climate warms and other changes in climate continue to unfold, the
intensity of summer weather may change, producing more ideal conditions for severe storms to form. It is
anticipated that the County will continue to experience direct and indirect impacts of severe weather events
annually that may induce secondary hazards such as infrastructure deterioration or failure, utility failures, power
outages, water quality and supply concerns, and transportation delays, accidents, and inconveniences.

Change of Vulnerability Since 2018 HMP

Overall, the County’s vulnerability has not changed, and the entire County continue to be exposed and
vulnerable to severe storm events. As existing development and infrastru ue to age, they can be at
increased risk to failed utility and transportation systems if they are not p
Hazus-MH wa

the changing environment. Since the 2018 HMP, an updated versi sed. This updated

model includes longer historical wind events to pull from to gen probabilistic events.
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4.3.9 Severe Winter Storm

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
severe winter storm hazard in Rockland County.

Hazard Description

Severe winter weather is classified as snow, ice, and extremely cold conditions. r storms are events in which

the dominant forms of precipitation occur only at cold temperatures. The f re common severe winter

weather descriptions from the National Weather Service (NWS).

Heavy Snow
According to the National Snow and Ice Data Center (NSIDC), sno
falls in different forms: snowflakes, snow pellets, or sleet. Sn

recipitationin the for

crystals. Snow
rs of ice crystals'that form from a

cloud.
It originates in clouds when temperatures are below the freezin (32 degrees Fahrenheit, °F) and water
vapor in the atmosphere condenses directly into i i the liquid stage. Once an ice crystal

has formed, it absorbs and freezes additional wat
a snow pellet, which then falls to the earth.

Snow pellets are opaque ice particles in orm as ice crystals fall through super-cooled cloud
droplets, which are below freezing

Sleet
Sleet is made up of drops o

Blizzards
A blizzard is 3 i haracterized by high winds and reduced visibilities due to falling or
blowing s sustained wind or frequent gusts of 16 miles per second (35 miles

(20°F) or lower, -12 ; er (severe blizzard) (American Meteorological Society 2014).

Ice Storms
An ice storm is used to describe occasions when damaging accumulations of ice are expected during freezing rain
situations. Significant accumulations of ice pull down trees and utility lines resulting in loss of power and
communication. These accumulations of ice make walking and driving extremely dangerous. Significant ice

accumulations are usually of %4” or greater (National Weather Service 2009).

Figure 4.3.9-1 and Figure 4.3.9-2 show the Ice Storm Risk Index for Rockland County on the county and census
tract scales, respectively. This index helps to understand the susceptibility of the County to ice storms. According
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to the National Risk Index, on the county scale, the County has a relatively moderate risk to ice storms; on the
census tract scale, the County ranged from a very low risk to a relatively moderate risk (FEMA 2019).

Figure 4.3.9-1. National Risk Index, Ice Storm Risk Index Score Using the County Scale

Source: FEMA 2019
Note: Rockland 4 { e rder.
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Figure 4.3.9-2. National Risk Index, Ice Storm Index Score Using the Census Tract Scale

FEMA 2019
Note: Rockland

Source:

Figure 4.3.9
census trac index helps to understand the susceptibility of the County to winter weather.
According to t ati i , on the county scale, the County has a relatively moderate risk to winter
weather; on the ce he County ranges from a relatively low risk to a relatively moderate risk (FEMA
2019).
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Figure 4.3.9-3. National Risk Index, Winter Weather Risk Index Score Using the County Scale

Source: FEMA 2019
Note: Rockland is outlined in a b
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Figure 4.3.9-4. National Risk Index, Winter Weather Index Score Using the Census Tract Scale

FEMA 2019
Note: Rocklang ttlined in'a

Source:

Location

state is subject to winte
under winter storm occurrences than any other location (NYS DHSES 2019). The average annual snowfall is greater
than 70 inches over 60 percent of the State of New York's area, however Rockland experiences less than 60 inches
of snow a year (NYS DHSES 2019).

s, the easternmost and west-central portions of the state are more likely to suffer
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Extent

The magnitude or severity of a severe winter storm depends on several factors, including snowfall rates, regional
climatological susceptibility to snowstorms, snowfall amounts, wind speeds, temperatures, visibility, storm
duration, topography, time of occurrence during the day and week (e.g., weekday versus weekend), and time of
season.

The extent of a severe winter storm can be classified both by meteorological measurements and by evaluating

societal impacts. The National Oceanic and Atmospheric Administration’s (NOAA’s) Nagional Climatic Data Center

(NCDC) produces the Regional Snowfall Index (RSI) for significant snowstorms tha dact the eastern two-thirds

of the US. The RSI ranks snowstorm impacts based on the spatial extent of the n, the amount of snowfall, and
the interaction of the extent and snowfall totals with population. The NCD ed and assigned RSl values

to over 500 storms since 1900 (NOAA n.d.). Table 4.3.9-1 presents the five

Table 4.3.9-1. RSI Ranking Ca

‘ Description

1 Notable

2 Significant 3-6
3 Major 6-10
4 ippling 10-18
5 18.0+

Source: NOAA 2020
Note: RSI=Regional Snowfall Index

The National Weather Service (NWS
satellites, Doppler radars, and a te ace obs

etwork of observing systems, such as geostationary
g systems that feed into the current state-of-the-art

numerical computer models t videa lo to what appen next, ranging from hours to days. The models
are then analyzed by NWS orologis writ@and disseminate forecasts. According to NWS (NWS
2021), the magnitude of a sev in rmc sified into five main categories by event type, shown in
Table 4.3.9-2.
ble . Winter Storm Category Thresholds
e e e old

Heavy Snowsto Accumulation 4 inches or more of snow in a 6-hour period, or 6 inches of snow in a 12-hour period.

Significant a ulations of solid pellets that form from the freezing of raindrops or partially melted
Sleet Storm . . . . -

owflak sing slippery surfaces, posing a hazard to pedestrians and motorists.
ccumulation of rain or drizzle freezing on objects (trees, power lines, roadways) as it strikes them,

Ice Storm ¢ . . .

ca ippery surfaces and damage from sheer weight of ice accumulations.
Blizzard Wind velocity of 35 mph or more, temperatures below freezing, considerable blowing snow with visibility

frequently below one-quarter mile prevailing over an extended period.

Wind velocity of 45 mph, temperatures of 10 °F or lower, a high density of blowing snow with visibility

Severe Blizzard . L .
frequently measured in feet prevailing over an extended period.

Source: NWS 2021

Additionally, the NWS uses winter weather watches, warnings, and advisories to help people anticipate what to
expect in the days and hours prior to an approaching storm (NWS 2021). Refer to Figure 4.3.9-5 for the warning
thresholds.
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Figure 4.3.9-5. Winter Storm Warning Thresholds

Blizzard Winter Storm  Winter Weather
Warning Warning  Advisory

Severe winter weather iDangerous winter weather ‘ Potentially dangerous
is expected within the ' is expected within the | winter weather is
next 12to 36 hours or s next 12to 36 hours or is | " pected within the
occurring -- including occurring. Considerable ‘ ' next 12to 36 hours or is
whiteout conditions. travel problems are ' occurring. fravel ‘;
Do not travel. expected. y H difficulties are expected.

|

take action.  take action.  he aware.

Source: NWS 2021

Previous Occurrences

FEMA Major Disaster and Emergen
Between 1954 and 2023, Roc
declarations for severe winte 2023). For declarations that occurred between 2017
and 2023, refer to Table 4: . ile ien _about the declared disasters since 1954 is provided in
Section 3 (County Profile).

Table 4.3.9-

FEiv nd/or USDA Rockland County
Declaration Number included in
Event Type (if applicable) declaration?

Location Impacted Description

EM-3107 Countywide Severe Blizzard
January 12, 1996 DR-1083 Yes Countywide Severe Snowstorm
March 27, 2003 EM-3184 Yes Countywide Snow

Sources: Table Note

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to designate counties
as disaster areas to make emergency loans to producers suffering losses in those counties and in counties that are
contiguous to a designated county. Between 2018 and 2023, Rockland County was not included in any severe
winter storm-related agricultural disaster declarations.
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For this 2024 HMP update, known hazard events that impacted Rockland County between January 2017 and
December 2023 are discussed in Table 4.3.9-4. For events prior to 2017, refer to the 2018 Rockland County HMP.

Date(s) of
Event

February 9,

Table 4.3.9-4. Hazard Events in Rockland County (2017 to 2023)

Event Type
Winter Storm

FEMA and/or
USDA

Declaration
Number (if
applicable)

Rockland
County
included in
declaration?

Location
Impacted

Rockland

scription

rong winds led to numerous

2017 County dways and led to 2,000 flight
March 14, 2017 | Winter Storm N/A N/A Rockland ds led to numerous
County
owfall were reported, and no damages
were reported.
January 4, 2018 | Winter Storm N/A N/A Rockland snow and blizzard like conditions developed
he southeastern New York area which resulted
s accidents and power outages. No damages
were reported.
February 17-18, | Heavy Snow N/A N/A at produced 6-8 inches hit southern New
2018 York. No damages were reported.
March 7, 2018 |Winter Storm N/A brought heavy, wet snow, strong gusty winds

and some thunderstorms to southeastern New York.
Snowfall rates hit 1-3 inches per hour in the heavier
snow bands. One death was reported as a result of the
storm, and no damages were documented.

March 12-13,
2018

Winter
Weather

March 21-22,
2018

A snowstorm resulted in snowfall rates of 1-2 inches an
hour during the morning of the 13t. A total of 2-4
inches of snow was reported and no damages were
reported.

Rockland A large and slow-moving storm deposited moderate to
County heavy snow across the Lower Hudson Valley. Snowfall
rates of 2-4 inches an hour was documented, producing
near-blizzard like conditions with low visibility and wind
speeds up to 35 mph. No damages were documented.

April 2, 2018 N/A Rockland Moderate to heavy snowfall fell during the morning
County with snowfall rates reaching an inch an hour at times. 4-
6 inches of snow were documented. No damages were
reported.
November 15- |Winter Storm N/A N/A Rockland | A storm produced moderate to heavy wet snowfall, with
16, 2018 County snow falling at a rate of 1-2 inches per hour. Trees and
branches were brought down, and numerous accidents
were reported. 5-8 inches total and no damages were
reported.
March 2, 2019 Winter N/A N/A Rockland | A quick depositing snowstorm produced a total of about
Weather County 3 inches of snow and did not produce any reported

damages.
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FEMA and/or
USDA Rockland
Declaration County
Date(s) of Number (if included in Location
Event Event Type applicable) declaration? | Impacted Description
March 3-4, Heavy Snow N/A N/A Rockland Snow mixed with rain and sleet occurred overnight
2019 County which resulted in a reported 6-9 inches of snow. No
damages were reported.
December 1-3, Winter N/A N/A Rockland A storm slowly moved through southern New York with
2019 Weather County 2 to 5 inches of sno ported. No damages were

December 16- |Winter Storm N/A N/A Rockland Snowfall starte e 16th ,then melted and refroze
17, 2020 County before sno inued on the 17t. Snowfall rates

February 1-2, |[Winter Storm N/A N/A Rockland
2021 Count ignifi i i February 1, with

d power outages were reported. 15 to 22
snow were documented. No damages were
documented.

February 7, Winter N/A N/A
2021 Weather

moderate to heavy snow developed across
region which resulted in snow rates as
s per hour. 3 to 5 inches of snow total

February 18-19, Winter N/A N/A
2021 Weather

e to heavy snowfall mixed with sleet deposited
a total of 3 to 5 inches of snow in southern New York.
No damages were reported.

February 22, Winter
2021 Weather

Brief periods of heavy snow produced around 4 inches
of snow before temperatures rose and the snow turned
into rain. No damages were reported.

January 7, 2022 Winter
Weather

Moderate snowfall resulted in a total of 3 to 4 inches of
snow. No damages were reported.

January 28-29, Rockland Blizzard conditions were verified across the area with

2022 County wind gusts up to 60 mph documented. 2 to 4 inches
were documented across Rockland with no damages
reported.
February 4, i N/A Rockland Freezing rain spurred an advisory, as reports of over a
2022 County quarter of an inch of ice were documented. No damages
were reported.
February 13, N/A Rockland | Snowfall with minimal impacts were documented across
2022 County southeastern New York. Around 2.5 inches of wet snow
was reported. No damages were documented.
February 27, | Heavy Snow N/A N/A Rockland Widespread accumulating snowfall of around 6 inches
2023 County was documented across southeastern New York. No
damages were documented.
March 14, 2023 Winter N/A N/A Rockland The heaviest snowfall totals were driven by elevation
Weather County since temperatures were at freezing. Around an inch of
snow was documented at lower elevations. No damages
were documented.

Sources: NOAA 2023; FEMA 2023; USDA 2023
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Probability of Future Occurrences

For the 2024 HMP update, best available data was used to collect hazard event details. These details were used
to calculate the probability of future occurrence of hazard events in the County. Information from NOAA, USDA,
the 2019 State of New York HMP, the 2018 Rockland County HMP, and FEMA were used to identify the number
of events that occurred between 1954 and 2023. Table 4.3.9-5 provides the calculated probability of future winter
weather events in Rockland County.

Table 4.3.9-5. Probability of Future Severe Winter Storm Events in Rocldand County

Number of Occurrences Between 1954 and | Percent Chiance of Occurring in Any Given
Hazard Type 2023 Year

Blizzard
Heavy Snow 39 53.42%
Ice Storm 3
Sleet
Winter Storm 20
Winter Weather 19 26.03%
Total 83 100%
Sources: NOAA 2023
Notes: Disaster occurrences include federally declared disasters since the 195 al Disaster Relief Act, and selected severe winter

storm events since 1968. Due to limitations in g all severe winter

accounted for in the tally of occurrences. As a re

events occurring between 1954 and 1996 are
ces is underestimated.

According to the National Risk Index, Rockland Cou | aoderate risk for winter weather based on
Section 4.4, the identified hazards of
concern for Rockland County werg ‘ y of occurrence, or likelihood of the event, is one
parameter used for hazard ra . istorical'fecords and input from the Planning Partnership, the
ty is considered ‘frequent.’

Climate Change Projections

Climate change affg York’s residents and resources. As the century progresses, snowfall is

ow season decreasing in length. It is uncertain if there will be changes

in the inteng i however, it is possible that higher temperatures in colder parts of
the State O York could supp@rt higher snowfall totals during snowstorm events because warmer air has the
ability to hold e water vapor cold air. (NYSERDA 2011/2014).

Temperatures in t V York are warming, with an average rate of warming over the past century of
0.25° F per decade. A nual temperatures are projected to increase across the State of New York by 2° F
to 3.4° F by the 2020s, 4. to 6.8° F by the 2050s, and 5.3° F to 10.1° F by the 2080s. By the end of the century,

the greatest warming is projected to be in the northern section of the State (NYSERDA 2014).

The region encompassing Rockland County, which includes the Catskill Mountains and West Hudson River Valley,
is expected to experienced temperature increases of 4.2 to 6.12F by the 2050s and 5.4 to 9.62F by the 2080s
(baseline of 50.09F, middle range projection). Precipitation totals are estimated to increase between three to 11
percent by the 2050s and six to 14 percent by the 2080s (baseline of 46.0 inches, middle range projection). Table
4.3.9-6 displays the projected seasonal precipitation change for the region for 2050 (NYSERDA 2011/2014). The
winter season is projected to have a precipitation increase of up to 15 percent.
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Table 4.3.9-6. Projected Seasonal Precipitation Change in the Catskill Mountains and West Hudson River
Valley, 2050s (% change)

Winter | Spring | Summer | Fall
0to +15 | 0to +10 ] -5 to0 +10 \ -5 to0 +10
Source: NYSERDA 2011

Winter snow cover is decreasing, and spring comes, on average, about a week earlier than it did a few years ago.
Nighttime temperatures are measurably warmer, even during the colder months. Overall winter temperatures in
The State of New York are almost 5 degrees warmer than in 1970 (NYSERD 1/2014). The state has
experienced a decrease in the number of cold winter days (below 32 °F) and can ct to see a decrease in snow

cover by as much as 25-50 percent by end of the next century. The | ow cover may jeopardize

opportunities for skiing, snowmobiling, and other types of winter recr ural ecosystems will be

Vulnerability Assessment

To understand risk, a community must evaluate what asse ulnerable in the identified hazard
area. For the severe winter storm hazard, all of Rockland een identified as the hazard area.

For this analysis, a percentage of the custom-bt cement cost value was used to
estimate damages that could result from winter sto it sthodology is based on FEMA’s How-to
Series (FEMA 386-2), Understanding Yg i gland Estlmatmg Losses (FEMA 2001) and FEMA’s Using

The entire population of Ro osed to severe winter storm events (US Census 2020).
According to the NOAA Nationa e Storms Laboratory (NSSL), every year, winter weather indirectly and
e U.S., primarily from automobile accidents, overexertion, and exposure.
Winter stormgfare ¢ i trong winds creating blizzard conditions with blinding wind-driven
snow, drifti i fres, and dangerous wind chills. They are considered deceptive killers
because mo eaths and other Impacts or losses are indirectly related to the storm. People can die in traffic
accidents onic

(NSSL 2021).

ks while shoveling snow, or of hypothermia from prolonged exposure to cold

Socially Vulnerable Popt
People who experience homelessness, are over the age of 65, and under the age of 5 are considered to be the
most susceptible to this hazard. Older adults are susceptible to this hazard due to their increased risk of injuries
and death from falls and overexertion, and/or hypothermia from attempts to clear snow and ice. Young children
are at risk from experiencing hypothermia or other cold related illnesses due to their inability to care for
themselves and their dependency on others. Individuals who experience homelessness are at risk from
hypothermia due to lack of a warming shelter from the cold temperatures that are associated with winter
weather. Those that are at or around the poverty level in the County are dependent on their limited income and
may not be able to afford staying at an alternative shelter, such as a hotel, and may not be able to afford to miss
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work, regardless of the weather conditions. People who are non-English speaking may not be able to interpret
public emergency warnings and signage which puts them at an increased risk. According to the 2017 to 2021
American Community Survey, there are 49,451 total persons living below the poverty level, 52,060 persons over
the age of 65 years, 27,605 persons under the age of 5 years, 26,990 non-English speakers, 29,008 persons with a
disability, 49,451 living in poverty, and 109,704 living below ALICE in Rockland County (refer to Table 4.3.9-7). In
addition, severe winter storm events can reduce the ability of these populations to access emergency services due
to inaccessible roadways. Figure 4.3.9-6 presents the National Risk Index, which is a social vulnerability score that
represents Rockland’s rating in comparison to all other communities at the same levelflEEMA n.d.).

Table 4.3.9-7. Vulnerable Populations in Rockland County b,

Vulnerable Popula
(ACS 5-Year Estimates 2(
Non-Englisf verty Living Below
Jurisdiction Over 65 Under 5 Speaking Disability ’ 2 ALICE

Airmont, Village of

Chestnut Ridge, Village of 1,587 1,368 1,957
Clarkstown, Town of 16,757 3,729 8,056 3,548 22,733
Grand View on Hudson, Village of 16 13 32
Haverstraw, Town of 1,228 1,414 5,023
Haverstraw, Village of 1,796 4,671
Hillburn, Village of 145 154 362
Kaser, Village of 102 3,284 1,182
Montebello, Village of 303 516 588
New Hempstead, Village of 383 121 439
New Square, Village of 319 5,699 1,586
Nyack, Village of 862 286 3,653
Orangetown, Tow, 3,540 1,626 12,603
Piermont, Vil | 3 181 48 1,214
Pomona, Vill 293 111 520
Ramapo, Town of 4,698 7,183 1,265 2,424 16,194 18,912
Sloatsburg, Village of 513 200 68 380 166 1,437
South Nyack, Village of 535 59 32 371 73 911
Spring Valley, Village of 3,176 3,730 9,690 2,751 7,963 13,385
Stony Point, Town of 2,653 594 265 1,619 667 4,393
Suffern, Village of 2,316 490 866 1,101 706 5,449
Upper Nyack, Village of 479 88 19 161 170 539
Wesley Hills, Village of 862 626 0 406 513 1,008
West Haverstraw, Village of 1,286 944 1,663 991 1,369 4,490
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Vulnerable Population
(ACS 5-Year Estimates 2021)

Non-English Poverty Living Below
Jurisdiction Over 65 Under 5 Y LEL Disability Level ALICE

Rockland County (Total)‘ 52,060 ‘ 27,605 ‘ 26,990 ‘ 29,008 ‘ 49,451 ‘ 109,704

Source: U.S. Census Bureau, American Community Survey 5-year estimates 2017-2021; ALICE 2021
Notes: Values are rounded down.

Figure 4.3.9-6. FEMA Social Vulnerability Index for Natural Hazg

Source: FEMA n.a

Impact on Genera

The County administers‘and/enforces the New York State Uniform Fire Prevention and Building Code, which is the
uniform code contained within Title 19 of the New York Codes, Rules and Regulations (New York State n.d.). The
entire general building stock inventory is exposed and vulnerable to the severe winter storm hazard and could be
more at risk from aging infrastructure. An extreme blizzard or snowstorm event can carry and deposit significant
amounts of snow that are heavy enough to knock down power and telephone lines as well as damage roofs and
aging buildings, some of which are critical facilities and community lifelines. In general, the structural impacts

include partial damages to roofs and building frames, rather than an entire building.
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Estimated damages by percent loss are shown in Table 4.3.9-8. This table considers percent damages that may
result from severe winter weather, instead of only considering the total replacement cost value of entire
structures. This allows planners and emergency managers to select a range of potential economic impact based
on an estimate of the percent of damage to the general building stock. Given professional knowledge and the
currently available information, the potential loss for this hazard is many times considered to be overestimated
because of varying factors (building structure type, age, load distribution, building codes in place, etc.). Therefore,
the following information in Table 4.3.9-8 should be used as estimates only for planning purposes with the

knowledge that the associated losses for severe winter storm events vary greatly.

Jurisdiction

Total Replacement
Cost Value (RCV)

Table 4.3.9-8. Estimated Damages by Percent Loss for Total Replacement Cost,

1% Damage |

e of Structures in Rockland

0% Damage Loss

Airmont, Village of $2,712,726,498 $271,272,650
Chestnut Ridge, Village of $2,590,102,202 $259,010,220
Clarkstown, Town of $22,578,694,610 $1,128,934,731 $2,257,869,461
Grand View on Hudson, Village of $123,746,894 $1,237,469 $6,187,345 $12,374,689
Haverstraw, Town of $14,687,792,118 146,877,921 $734,389,606 $1,468,779,212
Haverstraw, Village of $1,373,775,543 755 58,688,777 $137,377,554
Hillburn, Village of $340,797,550 S3, ,039,877 $34,079,755
Kaser, Village of $434,976,786 $4,3 $21,748,839 $43,497,679
Montebello, Village of S 1,278 ,713 $97,888,564 $195,777,128
New Hempstead, Village of n 66 ,165,798 $70,828,988 $141,657,977
New Square, Village of $640,97 09,790 $32,048,951 $64,097,901
Nyack, Village of $1,930,4 2 S 4,741 $96,523,704 $193,047,407
Orangetown, Town of $19,2 ,403,631 $962,018,154 $1,924,036,307
Piermont, Village of 81,014 5,206,810 $26,034,051 $52,068,101
Pomona, Village ,429,629 $9,474,296 $47,371,481 $94,742,963
02,608 $74,013,026 $370,065,130 $740,130,261
48 $7,802,188 $39,010,942 $78,021,885
,780 $6,289,948 $31,449,739 $62,899,478
2,977,580,954 $29,775,810 $148,879,048 $297,758,095
>4,492,546,145 $44,925,461 $224,627,307 $449,254,615
Suffern, Vi $2,011,976,760 $20,119,768 $100,598,838 $201,197,676
Upper Nyack, Villa $714,087,836 $7,140,878 $35,704,392 $71,408,784
Wesley Hills, Village O $1,597,464,375 $15,974,644 $79,873,219 $159,746,438
West Haverstraw, Village of $1,575,031,545 $15,750,315 $78,751,577 $157,503,155
Rockland County (Total) $93,676,093,896 $936,760,939 $4,683,804,695 $9,367,609,390

Source: Rockland County, NYS Office of Information Technology Services Geospatial Services and NYS Department of Taxation and Finance’s
Office of Real Property Tax Services (ORPTS) 2022; Center for International Earth Science Information Network, New York State Energy
Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory 2022; RS Means 2022

Impact on Critical Facilities and Community Lifelines

Full functionality of critical facilities, such as police, fire, and medical facilities, is essential for response during and
after a severe winter storm event. These critical facility structures are often constructed of concrete and masonry;
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4.3.9. Severe Winter Storm

therefore, they should only suffer minimal structural damage from severe winter storm events. Because power
interruption can occur, backup power is recommended. Infrastructure at risk for this hazard includes roadways
that could be damaged from the application of salt and intermittent freezing and warming conditions that can
damage roads over time. Severe snowfall requires clearing of roadways and alerting of citizens to dangerous
conditions; following the winter season, resources for road maintenance and repair are required.

Impact on the Economy

Depending on the severity and duration of the severe winter

. . According to FEMA’s National Risk Index, Rockland
weather event, damage to the general building stock, critical [N TERS o et R iR

facilities, and community lifelines can include roof damage from [RRELSUL-ESEEIC RV TR CHRETEES
e Ice Storm - $216,000
heavy snow loads, structural damage from downed trees, and W N ther - $83,000

power outages.

The cost of snow and ice removal and repair of roads from the e/thaw process ca ain local financial

resources. In addition to snow removal costs, severe winter w r affects the ability of pe s to commute
into and out of the area for work or school. The loss of

population traveling to work within and outside of the County
Impact on the Environment

Severe winter weather can have a major impa
changes in natural processes, the residual impa
through winter weather maintenance may also ha
amount of snowfall and earlier warmij iods may 3
(USGS 2020).

atural processes such as flow within water resources

Future Changes That May Im

Understanding future change assist in planning for future development and ensure

establishment of appropriate on, planning, and preparedness measures. The County considered the

As discussed in Sectio as targeted for future growth and development have been identified across the

County. Any areas of growth located could be potentially impacted by severe winter storm events. Current State
land use and building codes incorporate standards that address and mitigate snow accumulation. Some local
municipalities in the State have implemented the following activities to eliminate loss of life and property and

infrastructure damages during winter storm events:

e Removing snow from roadways.
e Removing dead trees and triming trees/brush from roadways to lessen falling limbs and trees.
e Posting proper road signs that are visible to all drivers.
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e Burying electrical and telephone utility lines to minimize downed lines.

e Removing debris/obstructions in waterways and developing routine inspections/maintenance plans to
reduce potential flooding.

e Replacing substandard roofs of critical facilities to reduce exposure to airborne germs resulting from
leakage.

e Purchasing and installing backup generators in evacuation facilities and critical facilities to ensure
essential services are available to residents.

e Installing cell towers in areas where limited telecommunication is available rease emergency

response and cell phone coverage (NYS DHSES 2019).

Projected Changes in Population
Rockland County has experienced an increase in its population since 201 i he U.S. Census Bureau,

An increase in population may impact the ability of persons in obilize or receive essential services
during severe winter storm events. Historically, winter weat nts with associated snowfall and ice
accumulation have severely impacted transportati difficult for emergency responders to

get to specific areas of need that have people 1 i tion. Winter weather events also
negatively impact infrastructure, with aging infrast sk. Infrastructure damage can lead
to power outages and damaged pipes which may li ; lation of water and heat in a facility,

the ability to make winter we vents less freqUent, but more severe when they do happen. Annual
precipitation amo 2 regi projected to increase, primarily in the form of heavy rainfalls, which have
the potential tg d icing. This increase in snow and ice could result in an increased risk

Rockland County remai erable to severe winter storm events. Since the 2018 analysis, population statistics
have been updated using the 2020 U.S. Census. Additionally, this updated analysis estimated exposure and losses
at the structure level with updated building stock data. The general building stock was updated using building
stock data provided by the County to update the user-defined facility inventory and critical facility inventory
dataset. Overall, this vulnerability assessment uses a more accurate and updated building inventory which

provides more accurate estimated exposure and potential losses for Rockland County.
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4.3.10 Wildfire

Hazard Profile

The following section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
wildfire hazard in Rockland County.

Hazard Description

According to the New York State Hazard Mitigation Plan (NYS HMP), a
wildfire is any fire that is not planned, controlled, or supervised in a natural
area such as a forest, grassland, or prairie (MitigateNY 2018). Wildfires t

ire 4.3.10-1. Fire Triangle

the following three elements in the right combin Source:  National Park Service 2020

heat source, fuel, and oxygen.

Figure 4.3.10-2. April 2023 Brus
Rockland County

ds increase the likelihood that a wildfire will spread.
Topography affects speed at which a wildfire will spread. A fire will
move more quickly uphill which causes hot gases to rise in front of it.
hese gases, in turn, pre-heat and dry vegetation ahead of the
wildfire causing it to catch fire more rapidly (MitigateNY 2018).

The National Park Service (NPS) has identified four categories of
wildfires that are experienced throughout the US. These categories

are defined as follows (NPS 2020):

Source: ABC7 2023

=  Wildland fires are fueled almost exclusively by natural
vegetation. They typically occur in national forests and parks, where federal agencies are responsible for
fire management and suppression.

= Interface or intermix fires are urban/wildland fires in which vegetation and the built environment provide
fuel.

= Firestorms are events of such extreme intensity that effective suppression is virtually impossible.
Firestorms occur during extreme weather and generally burn until conditions change, or the available fuel
is exhausted.
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= Prescribed fires and prescribed natural burns are fires that are intentionally set or selected natural fires

that are allowed to burn for beneficial purposes.

Wildfires cause both short-term and long-term losses. Short-term losses can include destruction of timber, wildlife
habitat, scenic vistas, and watersheds. Long-term effects include smaller timber harvests, reduced access to
affected recreational areas, and the destruction of cultural and economic resources and community
infrastructure.

There are three different classes of wildfires: surface fires, ground fires, and crown fireshSurface fires are the most

common type and burns along the forest floor, moving slowly and killing or dap g trees. Ground fires are

usually started by lightning and burns on or below the forest floor. Crown fire ead rapidly by wind and move

quickly by jumping along the tops of trees.
Location

While they are not confined to any specific geographic location Wildfires in Rockland County typically occur in

the forested areas in the northern and

duration, wildfires are most likely to occur in open grassla western portions of the County and in areas

The threat to people and property is greater in the fringe area lel to the Hudson River. Many of these

where developed areas meet open grasslands_(U.S. Forest [REIGEEREIMNIS SEICI el IE MR M S EREe
Service 2020). Many areas in the State, particular campers. Several major transportation routes
heavily forested or contain large tracts of brush a (New State Thruway and Palisades

prone to fires. kway) traverse these areas, leaving them
vuinerable to closure during wildfires due to

The State of New York is divided intg smoke conditions.

(FDRAs). FDRAs are defined b

climate, and topography in al boundaries, National Weather Service (NWS) fire
weather zones, political bd , and other influences. The Forest Ranger Division

Wildland ere natural areas and development meet. From 1990 to 2010, the
WUl in the Unite erms of new housing, and by 33% in terms of land area. 97% of this increase

at least a small amou
(USGS 2022). The WUI is @
housing and wildland vegetation intermingle, while interface WUI refers to areas where housing is in the vicinity

classified as WUI, and up to 18.8 percent of all US land may be classified as WUI
vided into two categories: intermix and interface. Intermix WUI refers to areas where

of a large area of dense wildland vegetation (C. Radeloff, et al. 2020). Intermix areas have more than one house
per 40 acres and have more than 50 percent vegetation. Interface areas have more than one house per 40 acres,
have less than 50 percent vegetation, and are within 1.5 miles of an area over 1,235 acres that is more than 75
percent vegetated (Stewart, et al. 2006). In the State of New York, 27.2 percent (38,489 square miles) is located
in the WUI; with 5.4 percent (7,599 square miles) is located in the WUI interface and 21.9 percent (30,890 square
miles) is located in the WUI intermix (C. Radeloff, et al. 2020).
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In Rockland County, 30.7 percent (158 square miles) of land is in the WUI; with 17.9 percent (92 square miles)
located in the WUI interface and 12.8 percent (66 square miles) is located in the WUI intermix (C. Radeloff, et al.
2020). Refer to Figure 4.3.10-3 for WUI areas in Rockland County.

Figure 4.3.10-3. Wildland-Urban Inface and Intermix Wildfire Hazard Area in Rockland County
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Extent

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity. There are several
tools available to estimate fire potential, extent, danger, and growth, several of which are described in the
following section.

The Wildland Fire Assessment System (WFAS) is an internet-based information system that provides a national
view of weather and fire potential, including national fires danger, weather maps and satellite-derived
“greenness” maps. It was developed by the Fire Behavior unit at the Fire Sciences Laboratory in Missoula, Montana

C) in Boise, Idaho (WFAS

and is currently supported and maintained at the National Interagency Fire Cent
2023).

Each day during the fire season, national maps of selected fire weath
National Fire Danger Rating System (NFDRS) are produced by the

Adjective Rating Class and Color
Code

Red Flag

y be faster and occur from smaller fires than in the very high fire
ossible and may be dangerous except immediately after ignition.

Very High (orange) i and, immediately after ignition, spread rapidly and increase quickly in

heavier fuels.

ignite readily, and fires start easily from most causes. Unattended brush and

ires are likely to escape. Fires spread rapidly and short-distance spotting is common. High

burning may develop on slopes or in concentrations of fine fuels. Fires may become serious
and their control difficult unless they are attacked successfully while small.

an start from most accidental causes but, except for lightning fires in some areas, the number
arts is generally low. Fires in open cured grasslands will burn briskly and spread rapidly on windy
days. Timber fires spread slowly to moderately fast. The average fire is of moderate intensity,
although heavy concentrations of fuel, especially draped fuel, may burn hot. Short-distance spotting
may occur but is not persistent. Fires are not likely to become serious and control is relatively easy.

Fuels do not ignite readily from small firebrands although a more intense heat source, such as
lightning, may start fires in duff or punky wood. Fires in open cured grasslands may burn freely a few
hours after rain, but woods fires spread slowly by creeping or smoldering, and burn in irregular
fingers. There is little danger of spotting.

Source: USDA n.d.

The Fire Potential Index (FPI) is a moisture-based vegetation flammability indicator. The FPI indicates the
estimated proportion (percentage) of the vegetation that is dry enough to burn, thus the FPl is highest when dead
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fuel moistures and vegetation greenness are low. The FPI is calculated once daily for the continental US at a
resolution of 1 square kilometer. Although these maps provide a relative measure of fuel flammability across the
nation, they do not indicate the chance that a large fire will occur (USFS 2016) (USGS 2023).

Fuel Moisture (FM) is a measure of the amount of water in a fuel (vegetation) available to a fire and is expressed
as a percent of the dry weight of that specific fuel. When fuel moisture content is high, fires do not ignite readily,
or at all, because heat energy must be used to evaporate and drive water from the plant before it can burn. When
the fuel moisture content is low, fires start easily and will spread rapidly because all the heat energy goes directly

into the burning flame itself. When the fuel moisture content is less than 30 p , that fuel is essentially

considered to be dead. Dead fuels respond solely to current environment ditions and are critical in

determining fire potential (NOAA 2023).

Fuels are classified into four categories which respond to changes in moi . Thi se time is referred to
fuel to respond to

1000-hour fuels

Up to %-inch diameter — fine, Y-inch to one-inch in diameter Three-inch to eight-inch in
flashy fuels that respond quickly - computed from obsefwation| diameter - c6 e diameter - computed from a
to weather changes. Computed time, temperature, 1 seven-day average boundary
from observation time, and cloudiness or ca condition composed of day
temperature, humidity, and observed value. 3 length, hours of rain, and daily
cloudiness. € dity ranges. | temperature/humidity ranges.

1-hour fuels

Source: NPS 2023

The Keetch-Byram Drought risk of fire by representing the net effect of

evapotranspiration and pre ion i ICi e moisture deficiency in deep duff and upper soil

calculated by combi 3ility and moisture content of the lower atmosphere into a number that correlates

well with large fire gro . The stability term is determined by the temperature difference between two
atmospheric layers; the moisture term is determined by the temperature and dew point difference. This index has
been shown to be correlated with large fire growth on initiating and existing fires where surface winds do not
dominate fire behavior. The drier and more unstable the lower atmosphere is, the higher the index. See Table

4.3.10-3 below.
Table 4.3.10-3. Haines Index

Haines Index | Potential for Large Fire Growth

2o0r3 Very Low
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4 Low
Moderate
High

Source: NOAA n.d.

NYSDEC Fire Danger Rating Map
A current fire danger rating map is updated daily on the NYSDEC website (NYSDEC 2023). The map is developed
by information obtained from the Division of Forest Protection and Division of Air Re
and meteorology section). Figure 4.3.10-4 shows the FDRAs in the State of N
September 13, 2023) fire danger risk for each of the areas. The figure is colg
are red flag warning areas. The table following the figure describes the fi
York. The figure is showing Rockland County at low risk, as of Septemb

rces (impact assessment

rk and the current (as of
d and indicates where there
ings for the State of New

Figure 4.3.10-4. the State of Ne

Source: NYSDEC 2023
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Previous Occurrences

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2023, Rockland County was not included in any major disaster (DR) or emergency (EM)
declarations for wildfire-related events (FEMA 2023). Detailed information about the declared disasters since
1954 is provided in Section 3 (County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authasized to designate counties

as disaster areas to make emergency loans to producers suffering losses in those c es and in counties that are
contiguous to a designated county. Between 2018 and 2023, Rockland Count

related agricultural disaster declarations.

not included in any wildfire-

Previous Events
For this 2024 HMP update, known hazard events that impacted
December 2023 are discussed in Table 4.3.10-4. Many sources
occurrences and losses associated with wildfire throughout
many sources reviewed for the purpose of this HMP Update,
vary depending on the source. Therefore, the accuracy of monetar
information identified during research for this HM 7, refer to the 2018 Rockland County
HMP.

Table 4.3.10-4. Hazard Eve

FEMA and/or USDA | Rocklanc
Date(s) of Declarati lumb included in Location
Event Event Type (if applicable) declarati Impacted Description

April 14, 2023 Wildfire Stony Point, NY | A large brush fire broke out in the town of
(T); Congers, NY | Stony Point, NY before moving south along
(T) the Hudson River to Congers, NY. A few
houses suffered very minor damage (one
fence was melted), but no homes or
human lives were lost in this incident.

June 2023 Countywide | As a result from large wildfires in western
Canada, smoke from the fires moved
eastward and impact air quality in and
around Rockland County. NYSDEC issued
an air quality health advisory due to the
low air quality index throughout the
Hudson Valley, including Rockland County.

Wildfire occurrence reporting in New York is based on two data sources: State of New York Forest Ranger Division
data and National Fire Incident Reporting System (NFIRS) reporting. The State of New York Forest Ranger force
has fought fires and retained records since 1891. Between 1993 and 2017, Division records indicate that rangers
suppressed 5,423 wildfires that burned a total of 52,580 acres. This averages 217 fires burning 2,103 acres per
year; however, the State does not have a consistent wildfire season. The State of New York’s fire history indicates
periods of time when wildfires are much more numerous and destructive than the 25-year average would indicate.
The years 1988, 1989, 1991, 1995, 1998, 1999, 2002, and 2008 were all above average year, including with 11,730

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.10-7



4.3.10. Wildfire

acres burned in 1989 alone. In 2015, a 2,759-acre wildfire burned from Roosa Gap, Sullivan County to Cragsmoor,
Ulster County, threatening 50 residences before being contained. In 2016, the Sam's Point Fire in Ulster County
burned 2,028 acres, threatening a radio communication tower complex that serves the Lower Hudson Valley and
southern Catskill Mountains.

According to the Ranger Division wildfire occurrence data from 1993 through 2017, 95 percent of wildfires in the
State were caused by humans, while lightning was responsible for 5 percent of wildfires. Of the wildfires in the
State of New York during this period, debris burning accounts for 33 percent, incendiary fires account for 16
g, equipment, railroads,
YSDEC 2017).

percent, campfires cause 16 percent, children are responsible for 4 percent, and s
and other miscellaneous causes contribute to the remaining 25 percent of wildfj

Between 2015 and 2019, the State of New York reported 338,139 fires to N nd County reported 4,056

Source: NYSDEC 2017
Note: The black circle indicates the location of Rockland County.
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Between 1954 and 2023, Rockland County was not included in any Fire Management Assistance (FMA)
Declarations or Fire Suppression Authorizations as issued by the Federal Emergency Management Agency (FEMA).

Probability of Future Occurrences

The State’s large size, diverse topography, and variety of climates require the State be divided into distinct units
for describing wildfire potential and risk. See the Location section of this profile for information regarding the risk
areas. Wildfire experts say there are four reasons why wildfire risks are increasing (CSSR 2017):

= |Increased fuel availability driven by antecedent moisture

= Increased fuel flammability due to warmer, drier conditions

= |ncreasingly hot, dry weather in the US

= Changing weather patterns across the country

= More homes built in the areas called the Wildland/Urban Interf
wildland areas where wildfires can occur

Itis likely that the State of New York will experience small wil
State has regularly experienced in the past). However, adva
and a better understanding of the fire ecosystems should help i
future.

pressure on the WUI zone. Based on ) will continue to present a risk to Rockland County.
Given the numerous factors that g g i ildfire potential, the likelihood of a fire event starting
anagers on a continuous basis.

to calculate the probability of f rrence of hazard events in the County. Information from the 2019 State
ounty HMP, NBC, NOAA, and FEMA were used to identify the number of

Number of Occurrences Between 2008 and | Percent Chance of Occurring in Any Given
Hazard 1 2023 Year

Wildfire
Sources: FEMA 2023; NBC 2023;,"NOAA 2023; NYSDEC 2023
Notes: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act, and selected wildfire events

since 1968. Due to limitations in data, not all wildfire events occurring between 1954 and 1996 are accounted for in the tally of
occurrences. As a result, the number of hazard occurrences is underestimated.

81.2 percent

In Section 4.4, the identified hazards of concern for Rockland County were ranted. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Partnership, the probability of occurrence for wildfire in the County is considered ‘occasional’.
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Climate Change Projections

Climate change make forests more susceptible to severe fires due to changing precipitation patterns. However,
not every area will be affected in the same way. For example, forests of the Midwest and Northeast face an
uncertain future as the climate continues to change. Forests vary widely across the region, and vulnerabilities are
strongly influenced by regional differences in climate impacts and adaptive capacity (MitigateNY 2018).

Wildfire likelihood and extent is determined by climate variability, local topography, and human intervention.
ike behavior, ignitions, fire
e, forest susceptibility to
r fires are harder to contain,

Climate change has the potential to affect multiple elements of the wildfire system:

management, and vegetation fuels. When climate alters fuel loads and fuel moi
wildfires changes. Climate change also may increase winds that spread fires.
and thus are more likely to expand into residential neighborhoods.

Temperatures in the State of New York are warming, with an averag r the past century of
ase across the St New York by 2° F
-1° F by the 2080s. By the of the century,
SERDA 2014). Summer droughts

ems, and energy projects (NYSERDA

0.25° F per decade. Average annual temperatures are projected tod
to 3.4° F by the 2020s, 4.1° F to 6.8° F by the 2050s, and 5.3° F
the greatest warming is projected to be in the northern secti
are also projected to increase, affecting water supply, agricu
2014). Hot dry spells create the highest fire risk. With the increase
frequent and intense, posing new challenges to

eratures, heat waves will become more
ality and agriculture, and potentially
increasing the risk of wildfire.

One of the most serious climate change concerns ara mate change could lead to an increase
in the conditions that lead to larger wild to the State because a majority of area
burned in the Eastern US results frg exceptionally large wildfires. Very large fires (VLFs) are
wildfire events associated wit n health, and environmental risk unique from other
conventional wildfires (Pog dies have found that the factors and conditions
associated with VLFs are clo e climate change. This research also showed that the

is expectet re increases of 3.1°F to 6.9°F by the 2050s and 4.0°F to 10.7°F by the 2080s
; tals will increase between one and 14 percent by the 2050s and two to 18
percent by the 20 baseline of46.0 inches). Table 4.3.10-6 displays the projected seasonal precipitation change
for the Catskill Mou est Hudson River Valley Region (NYSERDA 2014).

Table 4.3.10-6. Projecte

Seasonal Precipitation Change in Region the Catskill Mountains and West Hudson
River Valley, 2050s (% Change)

Winter Spring | Summer | Fall
0to+15 0to +10 -5to +10 -5to +10
Source: NYSERDA 2014
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Vulnerability Assessment

To understand risk, a community must evaluate assets exposed to and vulnerable to the identified hazard. The
entirety of Rockland County is exposed and vulnerable to the wildfire hazard; however, assets located within the
WUI areas (population, structures, critical facilities, and lifelines), as described in Section 3 (County Profile), are
potentially more vulnerable to a wildfire event. The following text evaluates and estimates the potential impact
of the wildfire hazard in the County.

Impact on Life, Health, and Safety

Wildfires have the potential to impact human health and life of residen d responders, structures,

infrastructure, and natural resources. The most vulnerable populations inclu ency responders and those

Table 4.3.10-7 summarizes the estimated populatio ildfi zard by municipality. Based on the
analysis, an estimated 29,295 residents, or 8.7 pera opulation, are in the wildfire intermix

Estimated Population Located Within the Wildfire Threat Hazard Areas

Percent
Population | Intermix Threat Hazard Area | of Total | Interface Threat Hazard Area | of Total

Airmont, Villg

Chestnut Ridge, 2,501 24.5% 0 0.0%
Clarkstown, Town o 5,381 6.6% 14,575 17.9%
Grand View on Hudson, 241 189 78.4% 50 20.7%
Haverstraw, Town of 14,028 1,109 7.9% 12,702 90.5%
Haverstraw, Village of 12,292 962 7.8% 11,284 91.8%
Hillburn, Village of 1,110 367 33.1% 742 66.8%
Kaser, Village of 5,433 0 0.0% 0 0.0%
Montebello, Village of 4,665 1,010 21.7% 3,400 72.9%
New Hempstead, Village of 5,440 419 7.7% 1,143 21.0%
New Square, Village of 9,433 0 0.0% 0 0.0%
Nyack, Village of 7,303 0 0.0% 7,263 99.5%
Orangetown, Town of 36,127 3,704 10.3% 13,679 37.9%
Piermont, Village of 2,525 35 1.4% 2,486 98.5%
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Estimated Population Located Within the Wildfire Threat Hazard Areas

Percent

Jurisdiction Total Population | Intermix Threat Hazard Area | of Total | Interface Threat Hazard Area | of Total

Pomona, Village of 3,306 1,593 48.2% 1,712 51.8%
Ramapo, Town of 48,846 4,826 9.9% 5,739 11.7%
Sloatsburg, Village of 3,043 1,529 50.2% 1,480 48.6%
South Nyack, Village of 2,803 155 5.5% 2,647 94.4%
Spring Valley, Village of 32,953 43 0.1% 0 0.0%
Stony Point, Town of 14,876 3,013 20.3% 10,544 70.9%
Suffern, Village of 11,376 0 0.0% 10,484 92.2%
Upper Nyack, Village of 2,355 0 1,484 63.0%
Wesley Hills, Village of 6,105 1,557 67.1%
West Haverstraw, Village of 10,665 0 98.6%
Rockland County (Total) 336,485 29,295 34.5%

Source: U.S. Census Bureau, American Community Survey 5-year estimates 2017-
Notes: Values are Rounded Down

adeloff et al. 2012

Socially Vulnerable Population
Social vulnerability is defined as the susceptibility of social g adverse impacts of natural hazards,
including disproportionate death, injury, loss, or disruption of live . Social vulnerability considers the social,

economic, demographic, and housing characteri i t influence its ability to prepare for,

Economically disadvantaged pG rable because they are likely to evaluate their risk and
make decisions to e et economic impacts on their families. The population over age 65 is also
more vulnerab ly to seek or need medical attention that may not be available due to
isolation d

According to 49,451 total persons living below the poverty level, 52,060 persons over the
age of 65 year er the age of five years, 26,990 non-English speakers, 29,008 persons with a

FEMA National Risk
‘relatively high'.

entory’s Social Vulnerability Index for Rockland County, which is identified as
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Figure 4.3.10-6. FEMA Social Vulnerability Index for Natural Hazards

Rockland

Source: FEMA n.d.

As shown in Table 4.3.10-7, the ocated in the wildfire intermix hazard area. Table 4.3.10-8
presents the estim i ble populations located in the wildfire intermix hazard area. Of the 29,295
persons locateg zard area, there are 4,762 persons over the age of 65 years, 2,300
persons und n-English speakers, 2,634 persons with a disability, 3,419 living in
poverty, a

As shown in Tab 116,124 persons located in the wildfire interface hazard area. Table 4.3.10-9
presents the esti ulnerable populations located in the wildfire interface hazard area. Of the

116,124 persons locate wildfire interface hazard area, there are 19,933 persons over the age of 65 years,
e of five years, 7,415 non-English speakers, 11,190 persons with a disability, 10,055

living in poverty, and 40,927 living below ALICE.

7,309 persons under the 3

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
4.3.10-13



4.3.10. Wildfire

Table 4.3.10-8. Estimated Vulnerable Persons Located Within the Wildfire Intermix Hazard Area

Estimated Vulnerable Persons Located Within the Wildfire Intermix Hazard Area

Percent of | Under | Percent of | Non-English | Percent of Percent of | Poverty |Percentof| Below |Percent of
Jurisdiction Speaking

Airmont, Village of 134 9.0% 59 8.9% 32 9.0% ' 65 L 8.9% 96 9.0% 236 9.0%
Chestnut Ridge, Village of 388 24.4% 335 24.5% 151 24.5% 281 % 477 24.5% 479 24.5%
Clarkstown, Town of 1,108 6.6% 246 6.6% 281 532 6.6 234 6.6% 1,503 6.6%
Grand View on Hudson, Village of 50 78.1% 10 76.9% 0 % 12 75.0% 10 76.9% 25 77.4%
Haverstraw, Town of 199 7.9% 86 7.9% 78 7.8% 7.9% 111 7.9% 397 7.9%
Haverstraw, Village of 127 7.8% 69 7.8% 160 7.8% 117 7.8% 140 7.8% 365 7.8%
Hillburn, Village of 53 32.9% 37 32.5% 15 48 33.1% 50 32.5% 119 32.9%
Kaser, Village of 0 0.0% 0 0.0% 0 > 0 0.0% 0 0.0% 0 0.0%
Montebello, Village of 121 21.5% 41 21.2% 5 21.29 65 21.5% 111 21.5% 127 21.6%
New Hempstead, Village of 62 7.6% 19 7.3% 7.7% 9 7.6% 9 7.4% 33 7.5%
New Square, Village of 0 0.0% 0 0.0% 0 0 0.0% 0 0.0% 0 0.0%
Nyack, Village of 0 0.0% 0 0.0% 0 0. 0 0.0% 0 0.0% 0 0.0%
Orangetown, Town of 708 10.2% 0.2% 10.2% 362 10.2% 166 10.2% 1,292 10.3%
Piermont, Village of 7 1.3% % 1.4% 2 1.1% 0 0.0% 17 1.4%
Pomona, Village of 295 48.1% 118 % 47.4% 141 48.1% 53 47.7% 250 48.1%
Ramapo, Town of 464 709 9% 1 9.8% 239 9.9% 1,600 9.9% 1,868 9.9%
Sloatsburg, Village of 257 50. 100 50.0% 191 50.3% 83 50.0% 722 50.2%
South Nyack, Village of 29 5.4% 5.1% 1 3.1% 20 5.4% 4 5.5% 50 5.5%
Spring Valley, Village of % 0.1% 12 0.1% 3 0.1% 10 0.1% 17 0.1%
Stony Point, Town of 1 20.2% 53 20.0% 327 20.2% 135 20.2% 889 20.2%
Suffern, Village of 0 0.0 0 0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Upper Nyack, Village of 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wesley Hills, Village of 219 25.4% 59 25.4% 0 0.0% 103 25.4% 130 25.3% 257 25.5%
West Haverstraw, Village of 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%

Rockland County (Total)| 4, 9.19 2,300 8.3% 1,146 4.2% 2,634 9.1% 3,419 6.9% 8,646 7.9%
Source: U.S. Census Bureau, American Community r estimates 2017-2021; ALICE 2021; Radeloff et al. 2012

Notes: Values are rounded down.
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4.3.10. Wildfire

Table 4.3.10-9. Estimated Vulnerable Persons Located Within the Wildfire Interface Hazard Area

Airmont, Village of 14 0.9% 6 0.9% 3 0.8% 6 8% 10 0.9% 25 1.0%
Chestnut Ridge, Village of 0 0.0% 0 0.0% 0 0.0% 0 0 0.0% 0 0.0%
Clarkstown, Town of 3,001 17.9% 667 17.9% 761 1 1,442 17. 635 17.9% 4,071 17.9%
Grand View on Hudson, Village of 13 20.3% 2 15.4% 0 % 3 18.8% 2 15.4% 6 18.6%
Haverstraw, Town of 2,284 90.5% 989 90.5% 901 90.5% 1 90.5% 1,280 90.5% 4,548 90.5%
Haverstraw, Village of 1,490 91.7% 809 91.7% 1,877 1.8% ,377 91.8% 1,648 91.8% 4,288 91.8%
Hillburn, Village of 107 66.5% 76 66.7% 32 96 66.2% 103 66.9% 242 66.9%
Kaser, Village of 0 0.0% 0 0.0% 0 . 0 0.0% 0 0.0% 0 0.0%
Montebello, Village of 410 72.8% 140 72.5% 20 72.7 220 72.6% 376 72.9% 428 72.8%
New Hempstead, Village of 171 21.0% 54 20.8% 20.0% 0 20.9% 25 20.7% 92 20.9%
New Square, Village of 0 0.0% 0 0.0% 0 0 0.0% 0 0.0% 0 0.0%
Nyack, Village of 1,512 99.4% 345 99.4% 263 99. 857 99.4% 284 99.3% 3,633 99.4%
Orangetown, Town of 2,617 37.9% 7.9% 37.8% 1,340 37.9% 615 37.8% 4,772 37.9%
Piermont, Village of 530 98.3% 9% 97.9% 178 98.3% 47 97.9% 1,195 98.4%
Pomona, Village of 317 51.79% 127 % 51.7% 151 51.5% 57 51.4% 269 51.7%
Ramapo, Town of 552 844 7% 1 11.7% 284 11.7% 1,902 11.7% 2,222 11.7%
Sloatsburg, Village of 249 48. 97 48.5% 184 48.4% 80 48.2% 699 48.6%
South Nyack, Village of 505 94.4% 93.2% 30 93.8% 350 94.3% 68 93.2% 860 94.4%
Spring Valley, Village of % 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Stony Point, Town of 0 4 70.9% 187 70.6% 1,147 70.8% 472 70.8% 3,113 70.9%
Suffern, Village of 2,134 92.1 451 .0% 798 92.1% 1,014 92.1% 650 92.1% 5,021 92.1%
Upper Nyack, Village of 301 62.8% 55 62.5% 11 57.9% 101 62.7% 107 62.9% 339 62.8%
Wesley Hills, Village of 578 67.1% 20 67.1% 0 0.0% 272 67.0% 344 67.1% 676 67.1%
West Haverstraw, Village of 8 98.6% 30 98.5% 1,640 98.6% 977 98.6% 1,350 98.6% 4,428 98.6%

Rockland County (Total)| 1 38.3 7,309 26.5% 7,415 27.5% 11,190 38.6% 10,055 20.3% 40,927 37.3%
Source: U.S. Census Bureau, American Community estimates 2017-2021; ALICE 2021; Radeloff et al. 2012

Notes: Values are rounded down.
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4.3.10. Wildfire

Impact on General Building Stock

Buildings located within the wildfire intermix and interface hazard areas are exposed and considered vulnerable
to the wildfire hazard. Buildings constructed of wood or vinyl siding are generally more likely to be impacted by
the fire hazard than buildings constructed of brick or concrete.

The potential damage is the modeled loss that could occur to the exposed inventory measured by the structural
and content replacement cost value. There are an estimated 12,132 buildings in the wildfire intermix hazard area,

representing approximately 8.5 percent of the County’s total general building stock imventory replacement cost

wildfire intermix hazard
ated 42,216 buildings in the
y’s total general building

value. The Town of Clarkstown has the greatest number of its buildings located j
area (2,261 buildings or 6.6 percent of its total building stock). There are an
wildfire interface hazard area, representing approximately 31.9 percent
stock inventory replacement cost value. The Town of Orangetown has the
in the wildfire interface hazard area (6,853 buildings or 37.2 perce

of its buildings located
ck). Refer to Table

its total buildi
4.3.10-10 for the estimated exposure of the wildfire hazard area risdiction.
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Table 4.3.10-10. Estimated Number and Total Replacement Cost Value (RCV) of Structures Located in the Wildfire Threat Hazard Areas

4,324

4.3.10. Wildfire

ard Area

Airmont, Village of $2,712,726,498 404 9.3% $221, 8.2% 1.1% $36,174,451 1.3%
Chestnut Ridge, Village of 3,996 $2,590,102,202 1,011 25.3% $ 1271 23.1% 0.0% $0 0.0%
Clarkstown, Town of 34,094 $22,578,694,610 2,261 6.6% ,695,363 6.5% 5,99 17.6% $3,586,039,879 15.9%
Grand View on Hudson, Village of 219 $123,746,894 172 78.5% 8,564,822 79.7% 46 21.0% $24,789,840 20.0%
Haverstraw, Town of 5,157 $14,687,792,118 388 7.5% 603, 1.7% 4,282 83.0% $2,369,258,359 16.1%
Haverstraw, Village of 2,232 $1,373,775,543 171 7.7% S 9.1% 2,030 90.9% $1,234,173,648 89.8%
Hillburn, Village of 499 $340,797,550 165 I 33.1% $85, 25.1% 317 63.5% $146,182,041 42.9%
Kaser, Village of 197 $434,976,786 0 S0 0.0% 0 0.0% S0 0.0%
Montebello, Village of 2,002 $1,957,771,278 424 260,901,20 13.3% 1,454 72.6% $1,199,190,800 61.3%
New Hempstead, Village of 2,074 $1,416,579,766 153 8.5% 492 23.7% $387,985,114 27.4%
New Square, Village of 455 $640,979,013 0 0.0% 0 0.0% SO 0.0%
Nyack, Village of 1,830 $1,930,474,072 0.0% 1,811 99.0% $1,106,537,916 57.3%
Orangetown, Town of 18,439 $19,240,363,073 $1,609,842,798 8.4% 6,853 37.2% $9,846,684,751 51.2%
Piermont, Village of $520,681,014, $6,126,465 1.2% 827 98.3% $509,103,331 97.8%
Pomona, Village of $504,345,135 53.2% 748 52.1% $443,084,494 46.8%
Ramapo, Town of $943,437,747 12.7% 1,136 11.6% $750,366,559 10.1%
Sloatsburg, Village of $390,508,718 50.1% 856 48.2% $341,159,650 43.7%
South Nyack, Village of $42,188,569 6.7% 929 92.1% $439,722,923 69.9%
Spring Valley, Village of $1,670,234 0.1% 0 0.0% S0 0.0%
Stony Point, Town of $852,319,411 19.0% 6,118 69.4% $2,855,592,828 63.6%
Suffern, Village of $2,011,976, S0 0.0% 2,831 91.0% $1,672,407,940 83.1%
Upper Nyack, Village of $714,087,836 0.0% S0 0.0% 710 63.3% $427,534,423 59.9%
Wesley Hills, Village of $1,597,464,375 621 25.5% $381,446,016 23.9% 1,631 67.1% $1,106,331,979 69.3%
West Haverstraw, Village of $1,575,031,545 0 0.0% S0 0.0% 3,101 97.8% $1,402,736,864 89.1%
Rockland County (Total) 12,132 10.8% $7,972,727,565 8.5% 42,216 37.5% $29,885,057,792 31.9%

Center for International Earth Science Informatio
2022; RS Means 2022; Radeloff et al. 2012

, New York State Energy Research and Development Authority 2022; U.S. Army Corps of Engineers, National Structure Inventory
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4.3.10. Wildfire

Impact on Critical Facilities and Community Lifelines

Wildfires can have an impact on the water supplies throughout the County because of residual pollutants like char
or debris landing in water resources which can clog wastewater pipes, culverts, etc. Wildfires may also impact
transportation routes, blocking residents and commuters from getting in and out of the County during a wildfire
event because of char and debris polluting the air making it difficult to drive, or the flames having proximity to the
roadways making the route an unsafe passageway. In general, roads and bridges surrounding the areas of fire risk
are important because they provide ingress and egress to large areas and, in some cases, to isolated
neighborhoods. Fires can create conditions that block or prevent access and can iso

esidents and emergency
service providers. If a wildfire reached the following critical facilities, their vulner could complicate response

and recovery efforts during and following an event:

= Hazardous Materials and Fuel Storage—During a wildfire event, could rupture due to

excessive heat and act as fuel for the fire, causing rapid spreadi to unmanageable

levels. In addition, they could leak into surrounding areas, ting soils, and seepin surface waters,

and have a disastrous effect on the environment.
= Communication Facilities—If these facilities are dam e inoperable, it would exacerbate
already difficult communication in the planning area.
=  Fire Stations—If fire stations were compromised during a wild ent, it would make fire suppression and

support services even more challenging.

ed to the wildfire hazard areas. Of the 123
ystems has the majority of facilities (44).

Table 4.3.10-11 summarizes the number of comm
community lifelines located in the wildfire intermix h
Of the 306 community lifelines loc wildfire ace hazard area, Safety and Security has the majority
of facilities (137). Refer to Secti Count file) for

in Rockland County.

e information about the critical facilities and lifelines

Table 4.3. N cated in the Wildfire Hazard Areas

Communication 1 24 40
Energy 0 0 0
Food, Water, r 71 2 30
Hazardous Mate 56 9 10
Health and Medical 195 14 43
Safety and Security 349 30 137
Transportation 8 0 2
Water Systems 148 44 44

Rockland County (Total) 981 123 306

Impact on the Economy

Wildfire events can have major economic impacts on a community from the initial loss of structures and the
subsequent loss of revenue from destroyed business. These events may cost thousands of taxpayer dollars to
suppress and control; hundreds of operating hours on fire apparatus; and thousands of volunteer man hours from
the volunteer firefighters.
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4.3.10. Wildfire

Impact on the Environment

Wildfires are a necessary part of ecosystem health, but intense wildfires severely damage the environment,
including burning and killing of plant and animal life. Intense fires can also heat narrow and shallow waterways,
resulting in damage to aquatic systems.

According to the USGS, post-fire runoff polluted with debris and contaminates can be extremely harmful to
terrestrial ecosystems and aquatic life (USGS 2023). Studies show that urban fires are more harmful to the

environment compared to forest fires (Harvard University 2022). The age and density of infrastructure within

Rockland County can exacerbate consequences of fires on the environment beca the increased amount of

chemicals and contaminates that would be released from burning infrastruct hese chemicals, such as iron

lead, and zinc, may leach into the stormwater, contaminate nearby stream ir aquatic life.

Intense wildfire events that destroy existing ecosystems can result in species that may be

able to move into an area with a lack of natural competitors (U.S. ment of the Inte

Cascading Impacts on Other Hazards

flooding may occur due to loss of
stabilizing vegetation, resulting in potentially catastrophic seq hen wildfire hits in drought-stricken
is flows, water treatment facilities may
shut down with damage or loss of power, crops can'k an affect animal and human health
(NIDIS 2023).

tded ground, it can also pick up soil and sediment and
carry it in a stream of floodwate e potential to cause significant damage to impacted
w or downstream of burn areas are most at risk for

affect vulnerability can assist in planning for future development and ensure
igation, planning, and preparedness measures. The County considered the

following factors to exz otential conditions that may affect hazard vulnerability:

= Potential or projected development
=  Projected changes in population
= Other identified conditions as relevant and appropriate, including the impacts of climate change

Potential or Projected Development

As discussed, and illustrated in Section 3 (County Profile), areas targeted for future growth and development have
been identified across the County. Any changes in development can impact the County’s risk to the wildfire hazard
of concern, especially new development occurring in WUI areas.
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4.3.10. Wildfire

Projected Changes in Population

Rockland County has experienced an increase in its population since 2010. According to the U.S. Census Bureau,
the County's population increased by approximately 8.5 percent between 2010 and 2020 (County of Rockland
2021). Cornell University’s Program on Applied Demographics project Rockland County will have a population of
356,758 by 2030 and 372,432 by 2040 (Cornell University 2018).

Any increase in population density can impact the number of persons exposed to the wildfire hazard. Fire
suppression capabilities are high at the State and local levels. However, new development and changes in

population with a mix of additional structures, ornamental vegetation, and wildla Is will require continued

assessment of the hazard and mitigation risk.

Other Identified Conditions

Climate change associated with warmer temperatures, changes in rainfal i eriods of drought may
create an atmospheric and fuel environment that is more conductiv ited Nations 2021).
Changes in climate patterns may impact the distribution and pe at create dead
trees (increase fuel). When climate alters fuel loads and fuel ildfires changes.
Climate change also may increase winds that spread fires. Fas i er to contain and are more likely to

expand into residential neighborhoods.
Change of Vulnerability Since 2018 HMP

The 2024 HMP has been updated to reflect the
population changes. The building stock inventory from Rockland County. Further, the
building stock inventory replacement ¢ i Means 2022 values providing an overall
update to the assets assessed in thi
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4.4. Hazard Ranking

4.4 HAZARD RANKING

A comprehensive range of hazards that pose a significant risk to Rockland County were selected and considered
during the development of this plan; see Section 4.1 (Hazards of Concern Identification) for how these were
selected. Each community has differing levels of exposure and vulnerability to each of these hazards. It is
important for each community participating in this plan to recognize those hazards that pose the greatest risk to
their community and direct their attention and resources accordingly to manage risk and reduce losses most

effectively and efficiently. The hazard rankings can be found in the jurisdictional an s in Volume I, Section 9

(Annexes) of this plan.

A hazard risk ranking process was conducted for the County using the m ribed below. This method

was assigned a high, medium, or low ranking. Details regardi escribed in the

1) Describe the probability of occurrence fo

2) Describe the impact each would have on t 0 nomy,

3) Evaluate the capabilities a community has of concern.
4) Consider changing future conditions (i.e., cli and County

4.4.1 Hazard Ranking Me

mitigation planning guidance sk assessment tool, and input from Rockland County

and Tools), three different levels of analysis were used to estimate
potential impdets: i analysis; exposure analysis; and loss estimation. All three levels of

analysis a ; however, with any risk analysis, there is underlying uncertainty
resulting fro i describe and assess vulnerability and the methodologies available to model
impacts. Impac ent within the County will vary from the analysis presented here based on

in place at the time of 3

The hazard ranking methodology for some hazards of concern is based on a scenario event, while others are based
on their potential risk to the County as a whole. In order to account for these differences, the quantitative hazard
ranking methodology was adjusted using professional judgement and subject-matter input; assumptions are
included, as appropriate, in the following subsections. The limitations of this analysis are recognized given the
scenarios do not have the same likelihood of occurrence; nonetheless, there is value in summarizing and
comparing the hazards using a standardized approach to evaluate relative risk. The following categories were
considered when evaluating the relative risk of the hazards of concern:
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4.4. Hazard Ranking

=  Probability of Occurrence of the scenario evaluated was estimated by examining the historic record and/or
calculating the likelihood of annual occurrence. When no scenario was assessed, an examination of the
historic record and judgement was used to estimate the probability of occurrence of an event that will
impact the County.

= Impact was considered through the following three hazard impact subcategories: impact to people; impact
to buildings; and impact to the economy. The results of the updated risk assessment and/or professional
judgement were used to assign the numeric values for these three impact subcategories. A factor was
applied to each subcategory, giving impact on population the greatest weight.

e Population—Numeric value x 3
e  Buildings—Numeric value x 2
e Economy—Numeric value x 1

a hazard event. This
/regulatory, and
d and rebound

=  Adaptive Capacity describes a jurisdiction’s current ability to pr
includes capabilities and capacity in the following areas: admij
financial. Mitigation measures already in place increases

ative, technical, p
diction’s capacity to wit

“weak” for adaptive capacity means the jurisdiction does e the capability to effectively respond,
which increases vulnerability; whereas “strang i means the jurisdiction does have the

results of the core capability assessment wit
= Climate Change projections were considered

each jurisdiction.
anking to ensure the potential for an
increase in severity/frequency @ uded. This was important to the County to include

because the hazard ranking e the mitigation strategy development, which should
have a long-term future s of concern. The potential impacts climate change
may have on each ha ions 4.3.1 through 4.3.14. The benchmark values in

lined in the National Climate Assessment 2017.

Hazard Ranking Equation
[Probability of Occurrence x 0.3] pact on | llation x 3) + (Impact on Property x 2) + (Impact on Economy x 1) x 0.3] + [Adaptive
Capacity x 0.3] + [Climate Change x 0.1]

Table 4.4-1 su
hazard. Using the V

es, benchmark values, and weights used to calculate the risk factor for each
ed, the highest possible risk factor value is 6.9. The higher the number, the
on the total for each hazard, a priority ranking is assigned to each hazard of concern
(high, medium, or low). Th€ rankings were categorized as follows: Low is values less than 3.9; Medium is between
3.9 and 4.9; and High is greater than 4.9.

greater the relative risk

Table 4.4-1. Summary of Hazard Ranking Approach

‘ Level / ‘ Numeric Weighted

Category Category Degree of Risk / Benchmark Value Value Value

Probability of Occurrence Unlikely | A hazard event is not likely to occur or is unlikely to occur with less than a 1 0 0.3
percent annual chance probability.

Rare Between 1 and 10 percent annual probability of a hazard event occurring.

Occasional |Between 10 and 100 percent annual probability of a hazard event occurring.
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4.4. Hazard Ranking

Level / Numeric Weighted
Category Category Degree of Risk / Benchmark Value Value Value
Frequent | 100 percent annual probability; a hazard event may occur multiple times per 3
year.
Impact Population Low 14 percent or less of your population is exposed to a hazard with potential for 1 0.3
(Sum of all (Numeric measurable life safety impact, due to its extent and location.
3) Value x 3) Medium |15 percent to 29 percent of your population is exposed to a hazard with 2
potential for measurable life safety impact, due to its extent and location.
High 30 percent or more of your population is exposed to a hazard with potential 3
for measurable life safety impact, due to its extent and location.
Property Low Property exposure is 14 percent or less of the total number of struct r 1
(Numeric your community.
Value x2) Medium | Property exposure is 15 percent to 29 percent of the total nu 2
structures for your community.
High Property exposure is 30 percent or more of the total n 3
your community.
Economy Low Loss estimate is 9 percent or less of the total rep,
(Numeric community.
Value x 1) Medium | Loss estimate is 10 percent to 19 percent
your community.
High Loss estimate is 20 percent or more
community.
Adaptive Capacity Weak Weak/outdated/inconsistent plans, policie inances in place; no 1 0.3
ited capabilities to
respond; long recover
Moderate |Plans, policies, codes; requirements; 0
mitigation strategies id spread scale;
county/jurisdiction can ; moderate
Strong -1
easures in place; county/jurisdiction
se resources are readily available, and
Climate Change : 3 i 3 ojections are uncertain on whether 1 0.1
i nce level is low (inconclusive evidence).
odeling S'indicate a potential for exacerbated 2
due to climate change; confidence level is medium to high
tive to moderate evidence).
d modeling projections indicate exacerbated conditions/increased 3
e to climate change; very high confidence level (strong
pcumented and acceptable methods).
Note: A num,
*For the purpos eans exposed for population and property and estimated loss for economy. For non-natural hazards,
although they ma, nty, an event will not likely cause countywide impacts; therefore, impact to population was scored

In an attempt to sum e confidence level regarding the input utilized to populate the hazard ranking, a

gradient of certainty was developed. A certainty factor of high, medium, or low was selected and assigned to each
hazard to provide a level of transparency and increased understanding of the data utilized to support the resulting

ranking. The following scale was used to assign a certainty factor to each hazard:

= High—Defined scenario/event to evaluate; probability calculated; evidenced-based/quantitative
assessment to estimate potential impacts through hazard modeling.

=  Medium—Defined scenario/event or only a hazard area to evaluate; estimated probability; combination of
guantitative (exposure analysis, no hazard modeling) and qualitative data to estimate potential impacts.
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4.4. Hazard Ranking

= Low—Scenario or hazard area is undefined; there is a degree of uncertainty regarding event probability;
majority of potential impacts are qualitative.

4.4.2 Hazard Ranking Results

Using the process described above, the ranking for the identified hazards of concern was determined for County
(refer to Table 4.4-2).

The hazard ranking is detailed in the subsequent tables that present the stepwise process for the ranking. The
ranking includes the entire County and may not reflect the highest risk indicate
jurisdictions. The resulting ranks of each municipality indicate the differin
vulnerability. The results support the appropriate selection and prioritizati

any of the participating
grees of risk exposure and
ives to reduce the highest
levels of risk for each municipality. Both the County and the participati isdi ave applied the same
methodology to develop the countywide risk and local rankings to i e overall ranking of
risk; jurisdictions had the ability to alter rankings based on loc i in handling each
hazard.
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4.4. Hazard Ranking

Table 4.4-3 presents the total calculations for each hazard ranking value for the hazards of concern in Rockland
County.
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Hazard of
Concern

Dam Failure

Probability

Category
Occasional

Numeric
Value

Medium

Table 4.4-2. Ranking for Hazards of Concern for Rockland County

Numeric
Value

Weighted
Value (x3)

Medium

Numeric
Value

Weighted
Value (x2)

Economy

Numeric
Value

Weighted
Value (x1)

4.4. Hazard Ranking

Adaptive
Capacity
Moderate

Climate
Change

Medium

Disease
Outbreak

Drought

Earthquake

Extreme
Temperature

Flood

Landslide

Severe Weather

Severe Winter
Weather

Wildfire

Occasional 2 High 3 3x3=9 Low 1x1=1 3.6 Strong High
Occasional High 3x3=9 Low 1=1 3.6 Strong Medium
Rare 1 Low 1x3=3 Medium 3x1=3 3.0 Moderate | Medium
Frequent 3 High 3 3x3=9 Low 1 1x1=1 3.6 Moderate High
Frequent Medium Medium 1 1x1=1 33 Strong High
Occasional Medium 2x1=2 3.0 Moderate | Medium
Frequent High 3x1=3 4.2 Strong High
Frequent 3 High 1 1x1=1 3.6 Strong High
Occasional 2 Medium 2 2x1=2 3.6 Strong High

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK

6



4.4. Hazard Ranking

Table 4.4-3. Total Hazard Ranking Values for the Hazards of Concern for Rockland County

Changing Future Total Hazard Ranking

Hazard of Concern Probability (0.3) Total Impact (0.3) | Adaptive Capacity (0.3) Conditi (0.1) Value Hazard Ranking

Dam Failure 0.6 3.6 0 4.4 Medium
Disease Outbreak 4.2 Medium
Drought 4.1 Medium
Earthquake 35 Low

Extreme Temperature 4.8 Medium
Flood 4.2 Medium
Landslide 3.8 Medium
Severe Weather 5.1 High

Severe Winter Weather 4.5 Medium
Wildfire 4.2 Medium
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Section 5. Capability Assessment

SECTION 5. CAPABILITY ASSESSMENT

44 CFR § 201.6(c)(3) requires that a local mitigation plan describe existing authorities, policies, programs and resources available to
each participant and their ability to expand on and improve existing policies and programs to support mitigation strategies. This

assessment is an integral part of the planning process. The assessment process enables identification, review, and analysis of current
federal, state, and local programs, policies, regulations, funding, and practices that could either facilitate or hinder mitigation.

Existing laws, ordinances, plans and programs at the federal, state, and local level upport or impact hazard
mitigation actions identified in this plan. Hazard mitigation plans (HMPs) are

incorporation, if appropriate, of existing plans, studies, reports, and technic

ed to include a review and
tion as part of the planning

supporting hazard mitigation and identifying opportunities to local capabilities to integrate hazard
mitigation into their plans, programs, and day-to-

e planning, regulatory, administrative, technical, and
financial capabilities present . Thi essment helps the County and other participating
used to reduce losses from hazard events and reduce

5.2 PLANNING AND REGULATORY CAPABILITY

es are based on the implementation of ordinances, policies, local laws, state
§ that relate to guiding and management growth and development. Planning and
not only to current plans and regulations, but also to the jurisdiction’s ability to change

Planning and regul3
statutes, plans, and pre
regulatory capabilities refe
and improve those plans and regulations as needed.
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Capability
Municipal Land Use
Planning and

Regulatory Authority

Description:

Section 5. Capability Assessment

Table 5-1. County Planning and Regulatory Capabilities

Details

New York’s counties have the statutory power to create planning bo,
body may prepare a county comprehensive plan or delegate its p,

eneral Municipal Law [GML] section 239-c). The county legislative
to the county planning board or to a “special board” (GML

county planning board and other municipal bodies (GML sec .Ing , the county legislative body may authorize the county
planning board to review certain planning and zoning a i ivision plats, by municipalities within the county (GML

State laws require that any city, town, or villag i “ gncy” or “regional planning council” must refer
to that agency on certain zoning matters be . ion, where authorized by the county legislative
body, certain subdivision plats must be re e town, village or city planning board before taking final action. Referral
to the county planning agency or regional p! mportant aid to the local planning and zoning process. It provides local

Floodplain regulations gove i velopment within defined flood-prone areas. Federal standards,
applicable to communities tf i a i ce protection, include identification of primary flood hazard areas,
usually defined as being withi 2 i ithin flood hazard areas, certain restrictions are placed on development activities.
Such restrictions include a req ing ted above flood elevatlons or be flood -proofed and prohlblt development on

ations can identify a larger hazard area (such as a 500- year floodplain) and may prohibit certain
d areas. Municipalities must adopt local floodplain regulations to be eligible for participation in the

e munlupalltles (see Section 6 4.3). The Rockland County Planning Department remains available to provide courtesy reviews
pcal Comprehensive Plan updates to ensure that they incorporate the information, findings, and recommendations of this HMP

A he Rockland County Planning Department is the review of site plans, subdivisions, variances, zone changes, zoning

col ndments, special permits and other land use, zoning, or environmental actions under the State-mandated GML application process.
Plan Iso offer recommendations and guidance on local master plans and ordinance updates. The department performs a variety of
tasks, sing on topics related to housing, environmental and natural issues, historic and cultural resources, recreation and open space,

an structure.

ay 2017, Rockland County signed an Executive Order that will prohibit County departments from issuing permits for developments that
ve not complied with GML. The GML requires towns and villages comply with the findings of the County Planning Commissioner or file a
reason why a decision has not been made to comply. Failure to do so will result in the County not issuing permits for such uses as water and
sewer connections, well permits, rooming house permits, drainage permits, road opening permits, issuance of new addresses and others.

Responsible Agency:

Rockland County Department of Planning
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Section 5. Capability Assessment

Capability Details
Provides Funding for Mitigation: No
Hazard(s) Addressed: All

Supports Underserved Communities Yes. It promotes communication, cooperation, and understanding
and/or Socially Vulnerable Populations: |decisions of local governments

arious constituencies affected by the land use and planning

in planning, mitigation, coordination, response, and
weather storm events. The OFES maintains the Rockland
ally. The County CEMP contains Hurricane/Coastal

hin the year); six of the 18 Villages have CEMPs,
tinuity of Operations Plan (COOP).

Emergency and Description: The Rockland County Office of Fire & Emergency Services (OF 3
Evacuation Plans recovery for natural disasters, such as hurricanes, coastakstorms, floods, and
County Comprehensive Emergency Management Pla ) that is reviewed b
Storm, Winter Storm, and Heat annexes. Four of tl owns have CEMPs (update
and some Villages defer to the Town’s plan. Th also maintains the Rockland Co

Specific evacuation plans are identified in Hurricane/Coastal Storm Annex and Dam Safety Plans (Emergency

Action Plans).

Responsible Agency: Rockland County Office of Fire and Emergency

Provides Funding for Mitigation: No
Hazard(s) Addressed: All
Supports Underserved Communities Yes. It promotes communi i among various constituencies affected by natural disasters and other

and/or Socially Vulnerable Populations: |emergencies.

Local Waterfront Description: The Local Waterfront Revitali as the Office of Planning and Development’s primary program for working in
Revitalization Program iti a Y address local and regional (coastal or inland) waterway issues, improve water

Responsible Agenc

Provides Fundi itigation:

Hazard(s) Addres: Floo! Erosion

Supports Underserve unities Yes. tated consultation with community-based groups in connection with the preparation and implementation of the Plan.

and/or Socially Vulnera lations:
Flood Mitigation & Description: alysis of the Saddle River watershed was conducted as part of the Resilient New York Program, an initiative of the New York State
Resilience Report - artment of Environmental Conservation (NYS DEC). Rockland County, including the Saddle River watershed, has an active history of
Saddle River looding. According to National Oceanic and Atmospheric Administration (NOAA) historical records, 25 hurricane or tropical storm tracks
Watershed SD114, have passed within 65 miles of Rockland County since 1861, with five passing directly through Rockland County.

June/2022
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Capability

As part of the analysis, flood-prone High-Risk Areas, or HRAs, along West B
identified, and an analysis of flood mitigation considerations within each
than one HRA are also evaluated and discussed. An analysis of waters
was conducted for each community within the watershed.

Flood mitigation scenarios such as dam removal, road closu > pdersized bridges and culverts, and floodproofing measures
of individual structures were investigated. Rough order-; g g ere provided for the recommended flood mitigation

Section 5. Capability Assessment

Details

Saddle River, East Branch Saddle River, and Pine Brook are
is undertaken. Factors with the potential to influence more
and use is conducted, and a Flood Resiliency Best Practices Audit

Responsible Agency: NYS DEC, in cooperation with the New York State,

Provides Funding for Mitigation: No
Hazard(s) Addressed: Flooding, Erosion
Supports Underserved Communities Yes. Projects must reduce threats to lives an

and/or Socially Vulnerable Populations: |implemented according to sound technical stan

NYRCR Clarkstown - Description:

12/2014

their natu

New York Rising engagement. The NYRCR Pla
Community resilient and sustainable f
Reconstruction Plan, hamlets. Although some Cla
Sections | & 11, recovery and resiliency asset:

Most storm-related flooding in €

plains and inu

’

jtiatives and financial assistance programs to better protect residents, businesses, and commercial centers from future
amage and to allow them to recover more quickly.

Improve stormwater infrastructure and drainage systems using green infrastructure practices where possible and cost-effective.
Ensure access to and improve resiliency of critical health and social service facilities and safe havens during and after storm
events.

Preserve open spaces and restore natural resources to better support flood mitigation.

Provide education, outreach, and implementation assistance regarding pre-storm preparedness (including proper maintenance of
waterbodies and stormwater runoff mitigation on private properties), storm protection procedures and post-storm recovery
initiatives to protect from future flooding.

Promote resilience and flood management best practices through land-use planning, policy, and regulation.

Improve regional coordination with neighboring communities and local and state agencies for watershed management to better
mitigate flooding and plan for future disasters.
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Capability

Responsible Agency:

Section 5. Capability Assessment

Details

Town of Clarkstown

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

Hurricanes, Flooding

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. During the asset risk analysis, community assets that provj
particularly important both before and following a storm.

ocially vulnerable populations were identified as they are

Flood Mitigation &
Resilience Report -
Minisceongo Creek -
SD112, 11/2021

Description:

The analysis of the Minisceongo Creek watershed was ¢
Minisceongo Creek originates in west central Rockla

ucted as part of the
ty and drains eastwa

ient New York Program, an initiative of the NYS DEC.
he Hudson River Estuary.

This report begins with an overview of the Minj
HRAs within the watershed. HRAs were ide
officials, emergency responders, landown
Insurance Rate Maps (FIRMs), HMPs, and ot
Flood mitigation recommendations were provi
to the entire watershed or stream corridor. Flood
closures, and replacement ofgundersized bridges and

8o Creek watercourse and waters mmarizes the history of flooding, and identifies
ts received during stakeholder meetings; conversations with municipal

7 and through review of FEMA Flood Insurance Studies and Flood

nalysis of flood mitigation considerations within each HRA was undertaken.
RA-specific recommendations or as overarching recommendations that apply

n scenarios such as floodplain enhancement and channel restoration, road

were investigated and recommended where appropriate.

Responsible Agency:

NYS DEC, in cooperation

Provides Funding for Mitigation:

No

Hazard(s) Addressed:

Flooding, Erosion

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. Projects must reduce threa i onomically, environmentally, and socially defensible; be designed and
implementegd i n tandards; and conserve natural resources.

Flood Mitigation &
Resilience Report -
Ramapo River - SD113,
3/2023

Description:

atershed was conducted as part of the Resilient New York Program, an initiative of NYS DEC. The
ork City and is part of the New York City metropolitan area. Portions of the watershed are densely

y, flooe ithin the Ramapo River watershed were identified and an analysis of flood mitigation considerations
A was undertaken. Flood mitigation scenarios, such as floodplain enhancement and channel restoration, dam modifications,

s, and replacement of undersized culverts, roadway bridges, and railroad bridges, are recommended where appropriate.

ons for flood protection at individual properties were provided. An analysis of watershed land use was conducted, and a

est Practices Audit was conducted for each community within the watershed.

endations for flood hazard mitigation along the Ramapo River include the following:

In HRA 1, removal of the abandoned railroad bridge and embankment traversing the Ramapo River floodplain in the Suffern West

Ward to reduce flooding of critical water supply and wastewater infrastructure.

In HRA 1, replacement of the Fourth Street bridge over the Ramapo River with a hydraulically adequate span to alleviate flooding

of an electrical substation.

In HRA 3, replacement of the Arden Road bridge with a hydraulically adequate span and exploring the feasibility of raising the NY-

17 and I-87 roadway elevations upstream to reduce or eliminate flooding of these highways.

In HRA 4, replacement of the Brookside Drive East culvert with a hydraulically adequate culvert to alleviate flooding of the

upstream neighborhood.

0 InHRA'5, exploring the feasibility of removing, relocating, or lowering the Heritage Rail Trail embankment near the
Harriman/Monroe village limits to reduce flooding in neighborhoods near Marc Terrace, James Road, and Dorothy Drive.
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Section 5. Capability Assessment

Capability Details
o In HRA 5, exploring the feasibility of reducing the spillway eleva €.g., with collapsible flashboards) or otherwise increasing the
spillway capacity of the Monroe Ponds dam to reduce floodig properties, businesses, and infrastructure surrounding Monroe
Ponds.
0  Voluntary buyout or relocation of flood-prone properti inesses identified throughout the HRAs.
Responsible Agency: NYS DEC, in cooperation with NYS OGS

Provides Funding for Mitigation: No

Hazard(s) Addressed: Flooding, Erosion

Supports Underserved Communities Yes. Projects must reduce threats to lives and y; be economically, environmenta d socially defensible; be designed and

and/or Socially Vulnerable Populations: |implemented according to sound technical natural resources.
NYRCR Stony Point - Description: The Stony Point NYRCR Plan presents prop nd construction initiatives developed by the Stony Point NYRCR Community
NY Rising Community and the Stony Point NYRCR Planning Commi i Stony Point residents chosen to represent the community. The scope of the
Reconstruction Plan, planning area includes all areas of the Town of utside of Bear Mountain and Harriman State Parks. Some areas within the geo-
3/2014 graphic scope were not dlrectly damaged by Hurrl ne, Tropical Storm Lee, or Superstorm Sandy, but include potential locations for

resilient redevelopment, prg g cate critical facilities out of flood-prone areas.

related to flooding and storms:

Incomplete Recove
Critical Assets Vulne

pvide |nformat|on and assistance to homeowners with pre-storm flood- prooflng and post-storm repair, buyouts, and
olition.
ote sustainability and resilience through local land use planning and regulation.

Responsible Agi NY ony Point Planning Committee

Provides Funding ation: Yes

Hazard(s) Addressed: Hury s, Flooding

Supports Underserved Co jies the asset risk analysis, community assets that provide services for socially vulnerable populations were identified as they are
and/or Socially Vulnerable Po ns: cularly important both before and following a storm. Public engagement meetings were held throughout the eight-month planning

ocess, with the final meeting conducted after the final plans were complete. These meetings provided the opportunity for Stony Point
residents to learn about the NYRCR planning process, assets, and projects, and provide input to help develop community-driven plans for a
more resilient future.
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Section 5. Capability Assessment

Capability

NYRCR Suffern — New
York Rising
Community
Reconstruction Plan,
12/2014

Description:

Details
The Village of Suffern is in the Town of Ramapo in Rockland County, 20 mi t of the Hudson River and measures 2.1 square miles. The
Ramapo River Watershed, which is part of the Passaic River Basin, encg es the entire Village. The Suffern NYRCR planning area
encompasses the entire Village of Suffern, and a small part of the Ne ey Township of Mahwah at the New York and New Jersey border.
During the NYRCR process, the Village identified the following iss d to flooding and storms:

. Emergency Access
Flooding in Residential Neighborhoods
Inundation of Critical Facilities
Loss of Power

Repeated Flooding of Businesses
Road Closures

Stream Bank Erosion and Strea

The plan identified the following goals:
. Build closer working relationships wi
not respect municipal boundaries.
Continue high le emergency services
Enhance infrast
Preserve comm

g communities and the State of New Jersey to address flooding issues that do

ance physical access to neighborhoods.

Protect, promote, a C al'e that draw people to the village.
i future storm damage.

Responsible Agency:

Provides Funding for Mitigation:

Hazard(s) Addressed:

Supports Underserved Communities

and/or Socially Vulnerable Populations:

cludmg chlldren the elderly, people with special needs, and low-income community members.

Rockland County
Sewer Use Law — Last
Amended in 2010

Description:

The la ishes rules and regulations governing the discharge of sewage, industrial wastes and other waste into the Rockland County

The ral purpose of this Law is to provide for efficient, economic, environmentally safe, and legal operation of the Rockland County
Sew! trict's Publicly Owned Treatment Works (POTW). It shall apply to all users of the POTW. It authorizes the issuance of wastewater
disch permits; provides for monitoring, compliance, and enforcement activities; establishes administrative review procedures; requires
use rting; and provides for the setting of fees for the equitable distribution of costs resulting from the programs established within it.

Responsible Agency: of Commissioners, Rockland County Sewer District No. 1

Provides Funding for Mitigatio|

Hazard(s) Addressed: Fire

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The guiding purpose of the law is to equally protect the overall public health, safety, and welfare of the community.
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Capability
Rockland County
Adopted Capital
Improvement Program
2024-2029, 12/2023

Description:

Section 5. Capability Assessment

Details

jority, feasibility, location, cost, and method of financing of
a capital program. There shall be a Capital Projects Committee
egislature, the Superintendent of Highways, the Commissioner of
aty Executive may designate. The County Executive shall be

The purpose of the Capital Improvement Program is to consider the neces
all existing and proposed capital projects and to assist in the considerati
consisting of the County Executive as Chairperson, the Chairperson of
Finance, the Commissioner of Planning, and such other persons ag

responsible for the capital program as submitted to the Coun

to provide funding for the design and construction of
Building, Highway Building and 2 New Hempstead
ode. The project is to access the present buildings'
rical systems and emergency generators.

Just one example of many Capital Projects in the Plan to,
emergency generators and electrical improvements
Road Building. These buildings do not have any e
electrical system, design improvements and pe

cy back-up power as requiré
construction for installation of nev

Responsible Agency:

Rockland County Planning Department

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. Capital Projects are implemented equally in a f need within the Community. Consideration of comprehensive plans for the

County and for any affected gunicipality therein gui

NYMTC’s Regional
Transportation Plan —
Moving Forward,
6/2023

Description:

Rockland County also part| transportation planning programs, including the long-range Regional
Transportation Plan (RTP). i ion Council (NYMTC) developed a Regional Transportation Plan titled
Moving Forward: Your Regio o k Ci Hudson Valley, and Long Island. The Plan covers all modes of ground
transportation including high raiI and bus transit bicycle and pedestrian facilities, movement of goods, and

t Plan Addendum that addresses the immediate and long-range planning activities and
yrganization with respect to resilience of the surface transportation system. This systemic

Responsible Agency?

Provides Funding for

Hazard(s) Addressed:

Supports Underserved Commu
and/or Socially Vulnerable Populat

. As an example, the MTA plans for deploying service during evacuation to the vulnerable population by coordinating with the New York
ity Office of Emergency Management. Rockland County has participated with Hudson Riverfront Communities on resilience issues during
the plan development process. In addition, the County is undertaking a study to develop a Continuity of Operations Plan for county
government, as well as a county comprehensive plan update which will include countywide resilience strategies
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Capability
Rockland Tomorrow:
Rockland County
Comprehensive Plan,
3/2011

Description:

Section 5. Capability Assessment

Details

The Comprehensive Plan seeks to preserve what residents love about Rock
facing the County, including the provision of affordable housing, jobs, t
the Hudson River and County, provision of adequate infrastructure,
Plan recognizes Rockland County’s historical suburban developmg

At the same time, it addresses the very real challenges
ongestion, preservation of the natural and scenic qualities of

eservation of open space and other environmental resources. The
Rs, the importance of abundant open space and scenic vistas, and

guide land use patterns: Conservation, Centers, and Corrido
preserve or otherwise improve the quality of life for the

. Conserve open space.
Promote conservation (cluster

. Foster a balance b
communities.

Responsible Agency:

Provides Funding for Mitigation:

Hazard(s) Addressed:

Supports Underserved Communities

and/or Socially Vulnerable Populations;

Rockland County
Comprehensive Water
Conservation and
Implementation Plan,
3/2020

Description:

0 her resource conservation efforts within the County and support the region’s economic, enwronmental and social well-being.
developed through a stakeholder approach envisioned by the County, including a combination of public meetings and

ty recognizes that water conservation planning is most effective when interrelationships among water resources, infrastructure,
e, land use, public and private water supplies, community values, and local governance are addressed. Specifically, the Plan

5 current and future water needs while considering implications for water supply, treatment, reuse, watershed health, water
stream flows, community wellbeing and fiscal considerations.

first Comprehensive Water Conservation and Implementation Plan for Rockland County, the primary focus of this Plan is to:
. Gain a holistic understanding of current water demand in the entire County.

. Predict future water demand conditions in the county, then identify short- and long-term water savings goals based on potential
savings documented in literature.
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Capability

Details

Develop an implementation plan that the County can use to gui
implementing water conservation measures in their jurisdicti

. Present a menu of 20 water conservation measures tha
respecting the authority of local jurisdictions.

lementation partners in selecting, customizing, and

s the unique challenges facing Rockland County, while also

Section 5. Capability Assessment

Responsible Agency:

Rockland County Task Force on Water Resources Manageme

mittee and the Department of Planning

Provides Funding for Mitigation:

No

Hazard(s) Addressed:

Drought

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The planning process was designed to incorj
combination of public meetings, stakeholder
half-day workshop on March 7, 2019 was
along with other stakeholders such as the

ation the Committee committed to work with stakeholders in the County that
ulations: including multi-lingual communities and those with special

Rockland County
Stream Control Act,
7/1976, Amended
11/2001

Description:

of damage to the public hea
legislature. It is the intent of

. i e i aintenance, and use of its water courses, tidal marshes, flood plain lands,

Responsible Agency:

Provides Funding for |)

d Communities
and/or Socially V

e Populations:

Ready Rockland - For
Older Adults and
People with Access
and Functional Needs,
6/2017

Description:

Getting Registered

Developing a Disaster Plan
Assembling an Emergency Supply Kit
Putting Together a “Go” Bag

Being Prepared to Evacuate
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Capability

Section 5. Capability Assessment

Details

Sheltering in Place
Available Resources

Responsible Agency:

Fire and Emergency

Provides Funding for Mitigation: No
Hazard(s) Addressed: All
Supports Underserved Communities Yes. This resource specifically aims to provide support fofsulnerable populatio as those who are older than 65 and/or those with

and/or Socially Vulnerable Populations:

access and functional needs.

Capability
Disaster Mitigation Act
(DMA) 2000

Description:

Table 5-2. State and Federal Planning

to comm

The DMA is the current federal legislation address
specifically addresses planni

d mitigation planning. It emphasizes planning for disasters before they occur. It
ans to be in place before Hazard Mitigation Assistance grant funds are available
irements of DMA, improving eligibility for future hazard mitigation funds.

g at the local level, req
designed to meet the

unities. This plan

Responsible Agency:

FEMA

Provides Funding for Mitigation:

HMPs that meet the require

eligible foFfuture FEMA Hazard Mitigation Assistance funds.

Hazard(s) Addressed:

All natural hazards

Supports Underserved Communities

and/or Socially Vulnerable Populations:

National Flood
Insurance Program

Description:

Responsible Agency:

Provides Funding for Mi

tlations that may require additional support during an emergency.

operty owners in participating communities to purchase insurance as a protection against flood losses
1t legislation related to reforms to the NFIP.

ively participate in the NFIP. As of November 2023, there were 962 NFIP policies in Rockland County.
totaling over $43 million for damage to structures and contents.

3, 113 claims made

and good standing under the NFIP are application prerequisites for all FEMA grant programs for which participating
ible under this plan.

Hazard(s) Address

Supports Unders Communities

and/or Socially Vu

e Populations:

NFIP Community
Rating System

Description:

ages community floodplain management activities that exceed the minimum NFIP requirements. Flood insurance premium rates are
dunted to reflect the reduced flood risk resulting from the community actions meeting the three goals of the CRS:

ditional component of the NFIP, the Community Rating System (CRS) is a voluntary incentive program that recognizes and

Reduce flood losses.
Facilitate accurate insurance rating.
Promote the awareness of flood insurance.
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Capability Details

Municipalities and the County could expect significant cost savings on p,
community in Rockland County participate in the CRS program. The Vi

s if enrolled in the CRS program. As of October 2023, one
o Suffern is currently a Class 9 CRS community (Verisk Analytics,

Inc. 2023).
Responsible Agency: FEMA
Provides Funding for Mitigation: CRS premium discounts on flood insurance range from 5 perg unities up to 45 percent for Class 1 communities.
Hazard(s) Addressed: Flood
Supports Underserved Communities Yes. The program aims to provide incentives for com nd mitigate vulnerabilities, including identifying those

and/or Socially Vulnerable Populations: |that may require additional support during an em

New York State Description: In 1992, the New York State Legislature amen e ests of the people of this state to provide for

Floodplain participation” in the NFIP (New York Laws, ion, Article 36). Although the Legislature recognized that “land use

Management regulation is principally a matter of local ¢ vernments “have the principal responsibility for enacting appropriate land
use regulations,” the law requires all local go' d use restrictions over SFHAs to comply with all NFIP requirements. The law
clearly advises local governments that failure to e NFIP may result in sanctions under Federal law and specifies that the State
“will cooperate with the federal government in the ment of these sanctions.”

ents that h

3 atutory authorities and programs that affect floodplain management at the local jurisdiction level in
and the D€

ent of State’s Division of Building Standards and Codes (DBSC).

faci
The plain Management Section is responsible for reducing flood risk to life and property through management of activities, such as
de! ent in flood hazard areas, and for reviewing and developing revised flood maps. The Section serves as the NFIP State Coordinating
and in this capacity is the liaison between FEMA and New York communities that elect to participate in the NFIP. The Section
ides a wide range of technical assistance.
Responsible Agency: New York State, NYS DEC & DBSC
Provides Funding for Mitigation: No
Hazard(s) Addressed: Flooding
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Capability

Supports Underserved Communities
and/or Socially Vulnerable Populations:

Section 5. Capability Assessment

Details

Yes. The program aims to provide incentives for communities that proacti
that may require additional support during an emergency.

entify and mitigate vulnerabilities, including identifying those

New York Power
Authority

Description:

The New York Power Authority (NYPA) is America's largest state po!
circuit-miles of transmission lines. State and federal regulations
businesses, not-for-profit organizations, community-owned
provides the lowest-cost electricity in New York State and is

teanization, with 16 generating facilities and more than 1,400

\s diverse customer base, which includes large and small

d rural electric cooperatives and government entities. NYPA
tricity supplier.

Responsible Agency:

NY State

Provides Funding for Mitigation:

Yes. As part of its commitment to supporting grow;
power to eligible organizations. Following are sg
State.

Velopment, and innovation
the incentives and grants that st

New York, NYPA provides grants and low-cost
economic growth and clean energy in New York

Hazard(s) Addressed:

All

Supports Underserved Communities
and/or Socially Vulnerable Populations:

Yes. NYPA’s Environmental Justice (EJ) progra iven b
and marginalized communities located near our
Community collaboration and engagement are the

provide no-cost programs ap@iservices that meet the

commitment to always be a good neighbor to the historically underserved
acilities and assets.

ks of this program. We leverage our expertise in energy and energy technology to
eeds of our communities.

5.3 ADMINISTRATIVE AND TECHNICAL CAPABIL

Table 5-3 and Table 5-4 summarizes the administrative and technical at
regarding administrative and technical capabilities in the

Capability

Rockland County
Office of Fire &
Emergency Services

Description:

e

eral, state, county, and local levels. Detailed information

and the aiCipalities can be found in each jurisdictional annex found in Section 9.

Table 5-3. @ m al Admi ative and Technical Capabilities

Details

S & Emergency Services responds to natural disasters such as snowstorms, floods, and hurricanes;
s such as che pills; and hazardous materials incidents. It provides 911 service for the residents of Rockland County
es dispatches fire companies and ambulance squads. It also conducts Indian Point drills on a regular basis.

nty Office of Fire and Emergency Services provides support and training necessary to the Rockland County Fire Service and
pnders to provide citizens with the finest available emergency services. The Office oversaw the development of this plan
its jurisdictions to apply for FEMA Hazard Mitigation Assistance funding, as well as mitigate physical and economic
resulting from future natural disasters.

Responsible Agen

County Office of Fire & Emergency Services

Provides Funding for NV

Hazard(s) Addressed:

Supports Underserved Comm
and/or Socially Vulnerable Popul3

Y The Department offers a Special Needs Registry User Guide and an Access & Functional Needs Registry for the vulnerable populations.
| hazards and emergencies are responded to equally.

Local Emergency
Planning Committee

Description:

Authorized by Title Ill of the Superfund Amendments and Reauthorization Act (SARA), the Emergency Planning & Community Right-to-Know
Act (EPCRA) was enacted by Congress as the national legislation on community safety. This law is designed to help local communities protect

public health, safety, and the environment from chemical hazards.
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Capability

Section 5. Capability Assessment

Details

5ncy Response Commission (SERC). The SERCs are required to
ergency Planning Committee (LEPC) for each district.

To implement EPCRA, Congress requires each state to appoint a State
divide their states into Emergency Planning Districts and to name a

epresentatives, community groups, industrial facilities, and
are represented.

Broad representation by fire fighters, health officials, govern
emergency managers ensures that all necessary elements o

Responsible Agency: N/A
Provides Funding for Mitigation: No
Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. Represented by community groups.

Rockland County
Planning Department

Description:

nsibility to appropriately guide municipal planning decisions using the

the County's Comprehensive Plan. The Department provides guidance through
e technology to assist the County in maintaining a livable, sustainable, suburban
development among municipalities; that is, development that looks at the big
ures together with the needs of the community.

It is the Rockland County Planning Departme
guidelines set forth by the GML, the Official Cou
the combination of dedicated professionals and cut
community. The Planning Dg ent encourages sus

Responsible Agency: N/A
Provides Funding for Mitigation: No
Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

sustainable development, which aims to meet the needs of all residents, including those that are

Health Department

Rockland County Description: t has the responsibility for the administration, construction, maintenance, supervision, repair, and
Highway Department centerline miles) of roadways, 83 bridges and 115 culverts within the county jurisdiction. The
Il-maintained, and efficient operation of the County highway and bridge system. The Highway
divisions:
ntenance & Construction Division
ainage Agency
its Division
0

Responsible Ag N/

Provides Funding igation: No

Hazard(s) Addressed: All

Supports Underserved Co ities Y Department works with other County and municipal agencies to ensure all residents can travel safely via private and public transit.

and/or Socially Vulnerable P ions:
Rockland County Description: e mission of the Rockland County Department of Health is to protect and promote optimal health for all residents. They envision a safe,

healthy county for County residents to live, work and play, and where everyone has an equal opportunity for a healthy and productive life.
To fulfill this mission, the Department fulfills the following duties:

. Provides Family Planning Services and Education.

. Operates the WIC (Women, Infant, Children) Nutrition Program in Rockland.
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Capability

Section 5. Capability Assessment

Details

Offers Nutrition, Diabetes, Stop Smoking, &Other Health Promg & Education Programs.

Helps Protect Children from Lead Poisoning.
Plans for Emergency Response.

Provides EMS Coordination, Training & Resources
Practices Disease Prevention & Control.

Responsible Agency: N/A
Provides Funding for Mitigation: No
Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The Department provides services tha

sible for informing the County Executive and the County Legislature on all
tate and federal initiatives, new programs, funding sources, concerns of

n’s goal has been two-fold: to protect Rockland's environment and to
provide county residents both opportunities. Park acquisitions have been attained through county funds

matched with federal and state g

Space Acquisition
Program

Rockland County Description:
Division of
Environmental
Resources
Responsible Agency: N/A
Provides Funding for Mitigation:
Hazard(s) Addressed:
Supports Underserved Communities
and/or Socially Vulnerable Populations:
Rockland County Open | Description:

¢ beauty, enwronmentally sensitive lands, farms, and Hudson River waterfront areas. He realized the importance of protecting
appearing natural, cultural, and historic resources in Rockland County and decided to take action to protect these important

res), and preserved a valuable historic resource (0.5 acres). The remaining acreage includes floodplains, scenic vistas, and properties
ovide access to other parklands. These parcels are scattered throughout the five Towns in the County and offer a variety of recreational
dpportunities.

In September 2019, County Executive Ed Day together with the County Legislature, approved of Resolution No. 406 of 2019 authorizing the
creation of a 2020 Capital Project to include $30,000,000 to acquire Open Space properties. In 2023, 25 acres were purchased and preserved,
and, in the beginning of 2024, 14 acres were preserved.
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Details

Capability

Responsible Agency:

Rockland County Division of Environmental Resources

Provides Funding for Mitigation: No
Hazard(s) Addressed: Flooding
Supports Underserved Communities Yes. The Department aims to protect access to open spaces ang Ura ces for all residents by acquiring land.

and/or Socially Vulnerable Populations:

Resilient NY Description: In November 2018, New York State launched the Resili Y program. The o oal of the program is to improve community resiliency
to extreme weather events that result in flooding an m formations.
DEC and OGS have retained two nationally rec environmental consulting firms t@ are the Resilient NY studies. The consultants
will work with DEC experts, municipalities, ers to collect relevant hformation about flooding and ice jam formations
in each priority watershed and use this in ific mitigation projects and actions.
The Resilient NY program supported the develo d Mitigation and Resilience Reports for the following watersheds: Hackensack
River, Mahwabh River, Minisceongo Creek, Ramapo addle River, and Sparkill Creek.
Responsible Agency: NYS DEC and OGS, with sup om Rockland Count n of Environmental Resources
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: Flooding and Droughts
Supports Underserved Communities No.
and/or Socially Vulnerable Populations:
Rockland County Soil | Description: Rockland il & Water Co District’s Environmental Programs encourages municipalities and residents to conserve water
& Water Conservation and to, ting water ces. It offers guidance in the use of Rain Barrels and Rain Gardens and provides educational services
District for e Specie agement.
Responsible Agency: nd County D n of Environ | Resources
Provides Funding for Mitigation:
Hazard(s) Addressed: t, Flo
Supports Underserved Communities No
and/or Socially Vulnerable P
Rockland County Task | Description: ckland Task Force on Water Resources Management's mission is to develop a County Water Plan that ensures a safe, long-term
Force on Water suppl kland County that incorporates sustainability, demand-side principles, and conservation. It shall assemble, examine, and
Resources i ate rele ta, further County goals regarding protection of floodplains, woodlands, and wetlands, increasing groundwater
Management su ducing storm water runoff, and preventing flood damages to residents and businesses. The Task Force shall also develop education

and ach programs, seek funding opportunities, and report its findings, conclusions, and recommendations to the Legislative and
Exec branches of County government.
Responsible Agency: Rol County Department of Planning

Provides Funding for Mitiga

Hazard(s) Addressed:

Supports Underserved Communitie!

and/or Socially Vulnerable Populations:

oding and Drought

Yes. The Task Force develops education and outreach programs to reach all residents.

Description:

The Lower Hudson Coalition of Conservation Districts is comprised of ten soil and water conservation districts working together to conserve
water quality and natural resources in the Hudson River Estuary watershed.
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Capability

Lower Hudson
Coalition of

Conservation Districts

Section 5. Capability Assessment

Details

The counties of Albany, Greene, Columbia, Ulster, Dutchess, Orange, P , Rockland, Westchester, and NYC each have a soil and water

conservation district. Each district's professional staff work with publi d private landowners to protect and enhance water quality, reduce
erosion, prevent pollution, and preserve natural resources. As a cg works to educate and act on a regional scale to keep our waters
clean.

Responsible Agency: N/A

Provides Funding for Mitigation: No

Hazard(s) Addressed: Flooding and Drought
Supports Underserved Communities No.

and/or Socially Vulnerable Populations:

Rockland County

Description:

Rockland County Sewer District No.1 (RCS s formed in 1963. The District primarily services the Towns of Ramapo and

Sewer District #1 Clarkstown and several parcels in the Town o District operates and maintains the major interceptors and pumping stations
in the system and all sewers within the Villages ey, New Square, Hillburn, and Sloatsburg. The Towns of Ramapo and Clarkstown
maintain most of the 8-inch diameter sewers. The wastewater treatment facilities are located in Orangeburg and Hillburn, New
York.

Responsible Agency: Rockland County
Provides Funding for Mitigation: No

Hazard(s) Addressed: Flooding
Supports Underserved Communities No.

and/or Socially Vulnerable Populations:

Rockland County Description: erves the people of Rockland County by administering federal grants to provide affordable housing

Community moderate-income residents in Rockland in an ethical, courteous, timely and cost-effective

Development

Department

olp (CDBG) program works to supports community development activities to build stronger and more

ddress needs such as infrastructure, economic development projects, public facilities installation,

ters, housing rehabllltatlon public services, clearance/acquisition, microenterprise assistance, code enforcement, and

Responsible Agency:
Provides Funding f ation:
Hazard(s) Addr:
Supports Unders ommunities Yes. orting Underserved Communities is a mandate for expending Department of Housing and Urban Development CDBG Funds.
and/or Socially Vuln opulations:

Rockland County Description: Th rtment of Buildings and Codes is responsible for the administration and enforcement of the New York State Uniform Fire

Department of
Building and Codes

P tion and Building Code (Uniform Code) and the New York State Energy Conservation Construction Code (Energy Code) in
corporated areas. It ensures that homes, buildings, and businesses within the unincorporated areas are structurally sound and compliant
ith New York State Uniform and Energy Code. Adherence to these Codes protects the health and safety of residents, visitors and first
responders within the County.

Responsible Agency:

Rockland County

Provides Funding for Mitigation:

No
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Capability

Hazard(s) Addressed:

Section 5. Capability Assessment

Details

Supports Underserved Communities
and/or Socially Vulnerable Populations:

No

Rockland County
Agricultural and Farm
Protection Board

Description:

The Agricultural and Farm Protection Board's mission is to advisg xecutive and Legislature on the proposed establishment,

Responsible Agency:

Rockland County Division of Environmental Re

Provides Funding for Mitigation:

No

Hazard(s) Addressed:

Flooding, Droughts, Erosion

Supports Underserved Communities
and/or Socially Vulnerable Populations:

Yes. The Board aims to pro ’s historically ac

icultural economy and agribusinesses.

Table 5-4. Feder State Ad ive and Technical Capabilities
pab Deta

FEMA Description: E s an agency r the U.S. De ent of Homeland Security which coordinates the federal government's role in preparing for,

enting, mitig he effects of, r ding to, and recovering from all domestic disasters, whether natural or man-made, including acts
rror. Whe in the United States, the governor of the state in which the disaster occurs must declare a state of
ncy MA and the federal government respond to the disaster.
Responsible Agency: FE
Provides Funding for Miti Yes
Hazard(s) Addressed:
Supports Underser mmunities
and/or Socially able Populations:

NOAA Description: NOA! n agency that enriches life through science. From daily weather forecasts, severe storm warnings, and climate monitoring to
fishe anagement, coastal restoration and supporting marine commerce, NOAA's products and services support economic vitality and
affe re than one-third of America’s gross domestic product. NOAA’s dedicated scientists use cutting-edge research and high-tech
i entation to provide citizens, planners, emergency managers and other decision makers with reliable information they need when

eed it.
Responsible Agency: OAA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
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Section 5. Capability Assessment

Capability Details
Supports Underserved Communities Yes
and/or Socially Vulnerable Populations:
U.S. Geological Survey | Description: The U.S. Geological Survey (USGS) provides science about the natur ards that threaten lives and livelihoods; the water, energy,
(USGS) minerals, and other natural resources we rely on; the health of g 0 ms and environment; and the impacts of climate and land-use
change. USGS scientists develop new methods and tools to s mely; ant, and useful information about the Earth and its processes.

terior. It is sought'® thousands of partners and customers for its natural
ings and its mission is es the Nation by providing reliable scientific

ize loss of life and property aatural disasters; manage water, biological,
ect our quality of life.

USGS is the sole science agency for the Department of
science expertise and its vast earth and biological d
information to describe and understand the Eart
energy, and mineral resources; and enhance

Responsible Agency: USGS

Provides Funding for Mitigation: Yes

Hazard(s) Addressed: Flood, Severe Storm, Severe Winter Storm

Supports Underserved Communities Yes

and/or Socially Vulnerable Populations:
U.S. Army Corps of Description: The USACE is a federal age The U.S. Army Corps of Engineers has approximately 37,000 dedicated
Engineers (USACE) Civilians and Soldiers delive i more than 130 countries worldwide. With environmental sustainability

as a guiding principle, the Co pam i 7 gthen the Nation’s security by building and maintaining America’s
i embers train, work and live.

aning sites contaminated with hazardous, toxic or radioactive waste and material in an effort to sustain the environment.

Responsible Agency:

Provides Funding for Mi n:

Hazard(s) Address

Supports Unde Communities

and/or Socially le Populations:
U.S. Department of Description: The rtment of Housing and Urban Development is the Federal agency responsible for national policy and programs that address
Housing and Urban Am s housing needs, that improve and develop the Nation's communities, and enforce fair housing laws. HUD's business is helping
Development (HUD) decent home and suitable living environment for all Americans, and it has given America's communities a strong national voice at

abinet level. HUD plays a major role in supporting homeownership by underwriting homeownership for lower- and moderate-income
milies through its mortgage insurance programs. Primary programs administered by HUD include:
. Mortgage and loan insurance through the Federal Housing Administration;
. Community Development Block Grants (CDBG) to help communities with economic development, job opportunities and housing
rehabilitation;
. HOME Investment Partnership Act block grants to develop and support affordable housing for low-income residents;
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Section 5. Capability Assessment

Capability Details
Rental assistance in the form of Section 8 certificates or vouche

ow-income households;

L]
. Public or subsidized housing for low-income individuals and
. Homeless assistance provided through local communitie faith-based and other nonprofit organizations; and
. Fair housing public education and enforcement.
Responsible Agency: HUD
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
Supports Underserved Communities Yes
and/or Socially Vulnerable Populations:
U.S. Department of Description: The USDA is the federal agency that prop ents policies and regulations related to American farming, forestry,
Agriculture (USDA) ranching, food quality, and nutrition. Its pr e following services, among others: broadband access in rural areas;

disaster assistance to farmers, ranchers, and il, water, and other natural resource conservation to landowners; wildfire

prevention; and agricultural research and statisti

Responsible Agency: USDA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
Supports Underserved Communities Yes

and/or Socially Vulnerable Populations:

U.S. Environmental Description: The EPA t from signifiCant health risks, sponsors and conducts research, and develops and enforces
Protection Agency environ ations. nsure the following:
(EPA) and water;
onmental risks are based on the best available scientific information;
ealth and the environment are administered and enforced fairly, effectively and as Congress
va p is integral to U.S. policies concerning natural resources, human health, economic growth, energy,
ansportation, agriculture, industry, and international trade, and these factors are similarly considered in establishing
ironmental policy;
L] s of society--communities, individuals, businesses, and state, local and tribal governments--have access to accurate
on sufficient to effectively participate in managing human health and environmental risks;
ted lands and toxic sites are cleaned up by potentially responsible parties and revitalized; and
Chemicals in the marketplace are reviewed for safety.
Responsible Agency: EPA
Provides Funding for Mi : Ye
Hazard(s) Addressed:
Supports Underserved Commu S
and/or Socially Vulnerable Popula
Small Business Description: The Small Business Administration helps Americans start, build and grow businesses. Through an extensive network of field offices and
Administration (SBA) partnerships, the Small Business Administration assists and protects the interests of small business concerns. Since the agency was founded,

SBA has expanded the help it provides. SBA's programs now include help with management, as well as financial and federal contract
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Details

Capability

ed forces veterans. SBA loans are available to victims of

procurement. SBA provides specialized outreach to women, minorities, ang
i ernational trade.

natural disasters. The agency also offers specialized advice and suppo

Responsible Agency: SBA

Provides Funding for Mitigation: Yes A
Hazard(s) Addressed: All

Supports Underserved Communities Yes

and/or Socially Vulnerable Populations:

U.S. Economic
Development
Administration (EDA)

Description:

des grants to economically di d communities to generate new employment,
ir investment policy is designed to & ish a foundation for sustainable job growth and
ates. This foundation builds upon two key economic drivers - innovation

The Economic Development Administration (ED.
and stimulate industrial and commercial grow;
the building of durable regional economie
and regional collaboration.

Responsible Agency: EDA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
Supports Underserved Communities Yes

and/or Socially Vulnerable Populations:

New York State
Division of Homeland
Security and
Emergency Services

Description:

sdomeland Security and Emergency Services (formerly New York State Office of

sSistance Categories A through G, and Hazard Mitigation assistance in each of the Unified Hazard Mitigation Assistance
e grant programs. The 2019 New York State HMP was used as guidance in completing the Rockland County HMP Update.

Responsible Agency: w York Division of Homeland Security and Emergency Services
Provides Funding f ation:
Hazard(s) Addr: Al
Supports Unders ommunities Yes. S examines impacts to socially vulnerable populations in the State HMP. As the administrator of the FEMA grant programs, DHSES
and/or Socially Vuln opulations: |also to provide equitable access to mitigation funding for lower resourced jurisdictions and communities.
New York State Description: Th au of Flood Protection and Dam Safety sits within the New York State Department of Environmental Conservation’s (NYS DEC)

Department of
Environmental
Conservation —
Division of Water,
Bureau of Flood
Protection and Dam
Safety

of Water. The Bureau cooperates with federal, state, regional, and local partners to protect lives and property from floods, coastal
ion, and dam failures through floodplain management and both structural and non-structural means; and provides support for
formation technology needs in the Division. The Bureau consists of the following Sections:
. Coastal Management: Works to reduce coastal erosion and storm damage to protect lives, natural resources, and properties
through structural and non-structural means.
. Dam Safety: Is responsible for reviewing repairs and modifications to dams and assuring that dam owners operate and maintain
dams in a safe condition through inspections, technical reviews, enforcement, and emergency planning.
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Section 5. Capability Assessment

Details

Flood Control Projects: Is responsible for reducing flood risk to Ji d property through construction, operation, and
maintenance of flood control facilities.
. Floodplain Management: Is responsible for reducing floog

including, development in flood hazard areas and revig

o life and property through proper management of activities
elopment of revised flood maps.

Responsible Agency: NYS DEC
Provides Funding for Mitigation: Grant funding is available to assist eligible dam owners wijth i ts. Funding is provided through FEMA’s High Hazard
Potential Dam grant program. DEC accepts applicatio al, planning, design, and other pre-construction

Hazard(s) Addressed:

Flooding

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. As the administrator of the FEMA gran Iso aims to provide eqUitable access to mitigation funding for lower
resourced jurisdictions and communities.

New York State
Department of State’s
Division of Building
Standards and Codes

Description:

The New York State Department of State’s (D ding Standards and Codes (DBSC) provides a variety of services related to the
development, administration, and enforcement rm Fire Prevention and Building Code and Energy Conservation Construction
Code. These codes provide for the construction of s jlient, and energy efficient buildings throughout New York State.

The statutory responsibilit ing niform Fire Prevention and Building Code (Uniform Code) and the State
Energy Conservation Const i e State Fire Prevention and Building Code Council (Code Council). If the
Code Council decides to ame i ss for rule making set forth in the State Administrative Procedure Act
(SAPA). The Code Developme i
changes to the codes.

ative body of a local government (city, town, village, and Nassau County) to enact or adopt local laws
or construction that are “higher” or “more restrictive” than the corresponding standards imposed by

Responsible Agency:

Provides Funding for Mitigatio

Hazard(s) Addressed:

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The Department offers various grant funding opportunities to help bolster New York’s communities and vulnerable citizens. These

opportunities range from streamlining local governments through the Local Government Efficiency Program to helping local governments
revitalize their communities and reconnect to their waterway through the Environmental Protection Fund Local Waterfront Revitalization
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Program. The Department also offers the Brownfield Opportunity Area prg
manages the Community Services Block Grant program to fight povert:
New Americans, and more.

Section 5. Capability Assessment

Details

for communities interested in redeveloping brownfields and
power low-income families across the state, the Office for

New York State Office
of Planning,
Development and
Community
Infrastructure

Description:

The New York State Office of Planning, Development and Comm,

ucture works with communities to increase their resilience to
asilience principles that help communities understand their
al infrastructure and natural processes, and avoid

Responsible Agency: N/A
Provides Funding for Mitigation: No
Hazard(s) Addressed: Flooding

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The Office provides assistance in way:
broader socioeconomic forces.

he added stress on communities from development pressures and

Climate Smart
Communities

Description:

local governments that have u
to climate change at the comm

Climate Smart Communities (CSC) is a New York am that helps local governments take action to reduce greenhouse gas emissions

Haverstraw (V)
Montebello (V)

New Hempstead (V)
Orangetown (T)
South Nyack (V)
Upper Nyack (V)
Wesley Hills (V)
West Haverstraw (V)

rebates for electric vehicles, and free technical assistance. The goals of the CSC
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Capability Details
The program is jointly sponsored by the following New York State agencie

Research and Development Authority (NYSERDA); Department of Publi
Department of Health and the Power Authority (NYPA). DEC acts as

artment of Environmental Conservation (DEC); Energy
e; Department of State; Department of Transportation;
ain administrator of the program.

Responsible Agency:

Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All Hazards
Supports Underserved Communities Yes. The program incentivizes mitigation strategies that agknowledge the adde gss on communities from being historically underserved

and/or Socially Vulnerable Populations: |or that have a high share of socially vulnerable residep

5.4 FISCAL CAPABILITIES

identifying potential sources of funding.

Capability
Federal

MGP) is a post-disaster mitigation program. It is made available to states by FEMA after each federal
ide up to 75 percent funding for hazard mitigation measures. The HMGP can be used to fund cost-

private property in an area covered by a federal disaster declaration or that will reduce the likely
projects include acquisition and demolition of structures in hazard prone areas, flood-proofing or

Hazard Mitigation Description:
Grant Program

ent must apply on their behalf. Applications are submitted to NYS DHSES, placed in rank order for available funding,

an itted to A for final approval. Eligible projects not selected for funding are placed in an inactive status and may be considered as
addi | HMGP funding becomes available. For additional information: https://www.fema.gov/hazard-mitigation-grant-program
Responsible Agency: FEM
Provides Funding for Mit H Ye
Hazard(s) Addressed:
Supports Underserved Commun s. Projects in socially vulnerable communities are eligible for a lower federal cost share requirement (90 percent federal, 10 percent non-
and/or Socially Vulnerable Populat federal).
Flood Mitigation Description: The Flood Mitigation Assistance (FMA) provides funding to assist states and communities in implementing measures to reduce or eliminate
Assistance Program the long-term risk of flood damage to buildings, manufactured homes, and other structures insurable under the NFIP. The FMA is funded

annually; no federal disaster declaration is required. Only NFIP-insured homes and businesses are eligible for mitigation in this program.
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Section 5. Capability Assessment

Details

Funding for FMA is very limited and, as with the HMGP, individuals canno
governments or other eligible organizations. The federal cost share for
eligible costs must be provided by a non-federal source; of this 25 pe 7, no more than half can be provided as in-kind contributions from
third parties. At minimum, a FEMA-approved local flood mitigatig equired before a project can be approved. The FMA funds are
distributed from FEMA to the state. NY DHSES serves as the gr; & am administrator for the FMA program. For additional
information: https://www.fema.gov/flood-mitigation-assistaicess proge

directly for the program. Applications must come from local
A project is at least 75 percent. At most 25 percent of the total

Responsible Agency:

FEMA

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

Flood, Severe Storm

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. Projects in socially vulnerable communi e eligible for er federal cost share réquirement (90 percent federal, 10 percent non-

federal).

Building Resilient
Infrastructure and
Communities Program

Description:

ts states, local communities, tribes, and territories as they undertake hazard
rs and natural hazards. BRIC is a new FEMA pre-disaster hazard mitigation
ogram. The BRIC program guiding principles are supporting communities through
novation; promoting partnerships; enabling large projects; maintaining

: https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-

Building Resilient Infrastructure and Commu
mitigation projects, reducing the risks they face
program that replaces the Pre-Disaster Mitigation
capability- and capacity-bui » encouraging and ena
flexibility; and providing c additional infor

communities
Responsible Agency: FEMA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
Supports Underserved Communities Yes. Pr, vulnerable unities are eligible for a lower federal cost share requirement (90 percent federal, 10 percent non-
and/or Socially Vulnerable Populations: |fed
Individual Assistance | Description: s Individual ance (IA) pro provides financial assistance and direct services to eligible individuals and households who have
nsured and u sured necessar nses and serious needs. FEMA makes these funds available after any major disaster declarations
ome pro gency declarations. IA supports seven types of activities through the following programs: Mass
er| ervices, nd Households Program, Disaster Case Management, Crisis Counseling Assistance and Training
Pro ter Legal Services, Disaster Unemployment Assistance, and Voluntary Agency Coordination. For additional information:
https: ema.gov/individual-disaster-assistance
Responsible Agency: A
Provides Funding f ation:
Hazard(s) Addr: Al
Supports Unders ommunities Yes. works with applicants afford housing needs within their financial means, which is critical lower income individuals and those who
and/or Socially Vuln opulations: |rent. xample, FEMA can help applicants rent or purchase temporary/transitional house units (TTHU) and in some cases, can lower sales
or ri ices of these units based on the individual’s financial ability.
Public Assistance Description: E Public Assistance (PA) provides cost reimbursement aid to local governments (state, county, local, municipal authorities, and school

icts) and certain non-profit agencies that were involved in disaster response and recovery programs or that suffered loss or damage to
cilities or property used to deliver government-like services. This program is largely funded by FEMA with both local and state matching
contributions required. For additional information: https://www.fema.gov/public-assistance-local-state-tribal-and-non-profit

Responsible Agency:

FEMA

Provides Funding for Mitigation:

Yes
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Section 5. Capability Assessment

Hazard(s) Addressed: All
Supports Underserved Communities Yes. The PA program aims to restore critical infrastructure and facilitie, rovide important services that socially vulnerable population
and/or Socially Vulnerable Populations: | may rely on.

Fire Management
Assistance Grant
Program

Description: Assistance for the mitigation, management, and control of fires rivately owned forests or grasslands that threaten such
destruction as would constitute a major disaster. Provides a deral re and the state pays the remaining 25% for actual cost. For
additional information: https://www.fema.gov/fire-manage t-assistance= rogram

Responsible Agency: FEMA

Provides Funding for Mitigation: Yes

Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. This program evaluates applicants ba expected maj nomic impact to the area.

Assistance to
Firefighters Grant
Program

Description:

The primary goal of the Assistance to Firefighte
hazards by providing direct financial assistance to

state fire training academies. This funding is for critic.
enhance operations effici r interoperability,

enhance the safety of the public and firefighters with respect to fire-related
re departments, nonaffiliated emergency medical services organizations, and
ded resources to equip and train emergency personnel to recognized standards,
port community resilience. For additional information:

https://www.fema.gov/we _firefighters-gr. ram
Responsible Agency: FEMA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All
Supports Underserved Communities Yes. Thi orts under ed communities, which may have higher shares of historically underserved and socially vulnerable
and/or Socially Vulnerable Populations: |pop ,toi communit; acity and capability to protect people and property from fire and related hazards.
High Hazard Potential | Description: T abilitation h Hazard Po | Dams Grant Program provides technical, planning, design, and construction assistance in the
Dams Grant Program of grants to ederal govern | organizations or nonprofit organizations for rehabilitation of eligible high hazard potential dams.
additional i i WW! ants.gov/web/grants/view-opportunity.html?oppld=316238
Responsible Agency:
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: Dam Fa ood
Supports Underserve unities FEMA s projects based on social and environmental impacts if the dam failed and consequences avoided by bringing it into
and/or Socially Vul Populations: jance.
Small Business Description: Th || Business&dministration (SBA) provides low-interest disaster loans to homeowners, renters, business of all sizes, and most private
Administration Loan non organizations. SBA disaster loans can be used to repair or replace the following items damaged or destroyed in a declared disaster:
real , personal property, machinery and equipment, and inventory and business assets.
H ners could apply for up to $200,000 to replace or repair their primary residence. Renters and homeowners could borrow up to

Responsible Agency:

0 to replace or repair personal property-such as clothing, furniture, cars, and appliances that were damaged or destroyed in a
aster. Physical disaster loans of up to $2 million are available to qualified businesses or most private nonprofit organizations. For
additional information: https://www.sba.gov/managing-business/running-business/emergency-preparedness/disaster-assistance

SBA

Provides Funding for Mitigation:

Yes
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Capability

Hazard(s) Addressed:

Section 5. Capability Assessment

Details

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. This program provides assistance to individuals that may have limj apital to replace or repair damaged property.

Community
Development Block
Grant Program

Description:

provide low- and moderate-income households with viable

Community Development Block Group (CDBG) are federal fund

Responsible Agency:

U.S. Department of Housing and Urban Dev

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. This program directs fi ommunities identifi w- and moderate-income.

Federal Highway
Administration
Emergency Relief

Federal Transit
Administration -
Emergency Relief

Description: The Federal Highway Admin ion ency Relie rant program through the U.S. Department of Transportation that can be
used for repair or reconstruct f federal- d roads on federal lands that have suffered serious damage because of a disaster.
NY DOT serves as the liaison b n loc icip HWA. For additional information:
https://www a.dot.gov/pro| relief.cfm

Responsible Agency: U.S. De, nsportatiol

Provides Funding for Mitigation: Yes,

Hazard(s) Addressed:

Supports Underserved Communities . Through th - dminist ’s Justice 40 Initiative, USDOT aims to identify and prioritize projects that benefit rural,

and/or Socially Vulnerable Populations: an, tri facing barriers to affordable, equitable, reliable, and safe transportation.

Description: T sit Authority Em ncy Relief is a grant program that funds capital projects to protect, repair, reconstruct, or replace
equi d facilities of public transportation systems. Administered by the Federal Transit Authority at the U.S. Department of

ranspo For additional information: https://www.transit.dot.gov/funding/grant-programs/emergency-relief-program/emergency-
ief-prog
Responsible Agen partme nsportation
Provides Fundi itigation: Yes
Hazard(s) Address All
Supports Underserve unities Yes. ugh the Biden-Haris Administration’s Justice 40 Initiative, USDOT aims to identify and prioritize projects that benefit rural,
and/or Socially Vulnerab lations: |su n, tribal, and urban communities facing barriers to affordable, equitable, reliable, and safe transportation.

Disaster Housing
Program

Description:

Responsible Agency:

ency assistance for housing, including minor repair of homes to establish livable conditions, mortgage, and rental assistance available
ough the HUD. For additional information: https://www.hud.gov/program_offices/public_indian_housing/publications/dhap

HUD

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All
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Capability

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Section 5. Capability Assessment

Details

Yes. The program provides rent subsidies and housing assistance to help i
especially benefit those with limited incomes or capital, such as those th

Uals secure temporary or transitional housing, which can
€ over 65 or low-income households.

HOME Investment
Partnerships Program

Description:

ansitional housing, (including financial support for property
pation:
perams/home/

Grants to local and state government and consortia for permanent
acquisition and rehabilitation for low-income persons). For additi
https://www.hud.gov/program offices/comm _planning/affos

Responsible Agency:

HUD

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The program provides rent subsidies and
especially benefit those with limited inco

g assistance to help individuals seci porary or transitional housing, which can
e that are over 65 or low-income households.

HUD Disaster
Recovery Assistance

Description:

Grants to fund gaps in available recovery a (including mitigation). For additional information:

https://www.hud.gov/info/disasterresources

Responsible Agency:

HUD

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Section 108 Loan
Guarantee

Smart Growth
Implementation
Assistance program

Supports Underserved Communities Yes. The program aims to b fina ecovery as which can especially benefit those with limited incomes or capital, such
and/or Socially Vulnerable Populations: |as those that are over 65 or | come ho
Description: Enables states and local govern ts parti ing i G program to obtain federally guaranteed loans for disaster-distressed areas.
For addition rmation: htt exchange.info/programs/section-108/
Responsible Agency: HUD
Provides Funding for Mitigation: Ye
Hazard(s) Addressed:
Supports Underserved Communities . This progra to com ities identified as low- and moderate-income.
and/or Socially Vulnerable Populations:
Description: Th th ImplementationAssistance program through the U.S. Environmental Protection Agency (EPA) focuses on complex or
cutti issues, such as stormwater management, code revision, transit-oriented development, affordable housing, infill development,
orridor , green building, and climate change. Applicants can submit proposals under four categories: community resilience to
sters, j jon, the role of manufactured homes in sustainable neighborhood design, or medical and social service facilities siting. For
nal info : https://www.epa.gov/smartgrowth
Responsible Ag EP.
Provides Funding itigation: Yes
Hazard(s) Addressed: All
Supports Underserved C ities N

and/or Socially Vulnerable

Partners for Fish and
Wildlife

Description:

jons:

ancial and technical assistance to private landowners interested in pursuing restoration projects affecting wetlands and riparian habitats.
For additional information: https://www.fws.gov/partners/

Responsible Agency:

U.S. Fish and Wildlife Service

Provides Funding for Mitigation:

Yes

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
5-28


https://www.hud.gov/program_offices/comm_planning/affordablehousing/programs/home/
https://www.hud.gov/info/disasterresources
https://www.hudexchange.info/programs/section-108/
https://www.epa.gov/smartgrowth
https://www.fws.gov/partners/

Section 5. Capability Assessment

Capability Details
Hazard(s) Addressed: All
Supports Underserved Communities No.
and/or Socially Vulnerable Populations:
Transportation Description: Investing in critical road, rail, transit, and port projects across tl 0 additional information:
Investment https://www.transportation.gov/tags/tiger-grants
Generating Economic | pesponsible Agency: usDOT
Recovery (TIGER) Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

e 40 Initiative, USDOT aims to identi d prioritize projects that benefit rural,
, equitable, reliable, and safe transportation.

Yes. Through the Biden-Haris Administration’
suburban, tribal, and urban communities f.

Community Facilities
Direct Loan & Grant
Program

Description:

mmunity facilities in rural areas. An essential community facility is defined
unity for the orderly development of the community in a primarily rural area,
rtakings. For additional information: https://www.rd.usda.gov/programs-

This program provides affordable funding to
as a facility that provides an essential service t
and does not include private, commercial, or busi
services/community-facilitieszdirect-loan-grant-prog

Responsible Agency:

U.S. Department of Agricu

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

arily rural areas.

Emergency Loan
Program

Description:

ergency loans to help producers recover from production and physical losses due to drought,
antine. For additional information: https://www.fsa.usda.gov/programs-and-services/farm-loan-

Responsible Agency:

Provides Funding for Mitigation:

Hazard(s) Addressed:

Supports Underserved Communiti
and/or Socially Vulnerable

Emergency Watershed
Protection program

Description:

Responsible Agent

Provides Funding for

Hazard(s) Addressed:

Supports Underserved Com
and/or Socially Vulnerable Pop

Financial Assistance

Description:

he program specifically supports primarily rural communities.

Financial assistance to help plan and implement conservation practices that address natural resource concerns or opportunities to help save
energy, improve soil, water, plant, air, animal and related resources on agricultural lands, and non-industrial private forest land. For

additional information: https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/
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Capability

Responsible Agency:

NRCS

Section 5. Capability Assessment

Details

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The program specifically supports primarily rural communj

Emergency
Management

Description:

Assists local, tribal, territorial, and state governments i
additional information: https://www.fema.gov/eme,

ancing and sustai
-management-perfor

hazards emergency management capabilities. For
grant-program

Performance Grants

Program

Responsible Agency: FEMA
Provides Funding for Mitigation: Yes
Hazard(s) Addressed: All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. FEMA aims to support communities that

of social vulnerability.

Reimbursement for
Firefighting on Federal

Description:

Provides reimbursement only for direct costs and lo
https://www.usfa.fema.go:

r and above normal operating costs. For additional information:

firefighting federa rty.html

Property

Responsible Agency:

FEMA

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. FEMA aims to support com

itie exhibit hig es of social vulnerability.

Land & Water Description: Mat ants es and loca rnments for the acquisition and development of public outdoor recreation areas and facilities (as
Conservation Fund w nding for d federal la uisition and conservation strategies). For additional information:
://Www.nps. ubjects/Iwcf/i tm
Responsible Agency: jonal Park S
Provides Funding for Mitigation:
Hazard(s) Addressed: All
Supports Underserved Co Yes. Th m supports the equitable access of public open spaces.
and/or Socially Vulner: a
State, Local, and Private
Acres for America Description: Th s for Amefica program work to permanently conserve wildlife habitat. Since 2005, the Acres for America program has conserved
alm million acres across the United States, and provided almost $4 million in emergency funding to protect fish and wildlife after the
2010 of Mexico oil spill and Hurricane Sandy. The Acres for America program prioritizes the conservation of critical wildlife habitats,
mini habitat fragmentation, providing public access and maintaining natural resource-based economic activities. Eligible projects
(o) ‘e a substantial amount of land and/or of critical importance to their region. NFWF prioritizes applications for projects that are
sed by national, state, and/or nonprofit entities as being a conservation priority.
Responsible Agency: WF
Provides Funding for Mitigation: Yes

Hazard(s) Addressed:

Drought, Flood
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Capability

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Section 5. Capability Assessment

Details

Yes. The program considers whether the project would benefit an area wi gh share of socially vulnerable residents.

Environmental
Protection Fund: Local
Waterfront
Revitalization Program
Grants

Description:

ical governments in New York State for the purposes of revitalizing
plementing an LWRP. Through an LWRP, communities create a
0 plan for coastal climate resilience to flooding, sea level rise,

The Local Waterfront Revitalization Program (LWRP) awards funding
the State's coasts and inland waterways through preparing, upda
comprehensive plan for their waterfront area. LWRPs serve a
and storm surge via natural resource protection and waterfr@

Responsible Agency:

NYS DoS Office of Planning & Development

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

Erosion, Sea Level Rise, Storm Surge, Flood, Dr;

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Yes. The Department offers various grant fi Ip bolster New York’s communities and vulnerable citizens.

Partners for Places
Funding Program

Description:

rts towards climate preparedness and mitigation in the United States and
| government sustainability office and one local place-based foundation.

The Partners for Place program supports local
Canada. Funding is given to teams including at le

Responsible Agency:

Funders' Network for Smart ies and the Urban Sustainability Directors Network

Provides Funding for Mitigation:

Yes

Hazard(s) Addressed:

All

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Habitat Restoration
Grants

Description:

Responsible Agency:

Provides Funding for Mitigation:

Hazard(s) Addressed:

orm Surge, F

Supports Underserved Communities

and/or Socially Vulnerable Populations:

Climate Adaptation
Fund

Description:

Responsible Agency:

onservation Society (WCS) Climate Adaptation Fund provides grant awards to conservation non-profits across the United
e innovative, science-driven projects responding to the impacts of climate change on wildlife and people.

Provides Funding

Supports Underserv
and/or Socially Vulnera
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Section 5. Capability Assessment

5.5 PLAN INTEGRATION

Rockland County and its municipalities have planning,

regulatory, administrative, technical, and fiscal capabilities The Rockland County Planning Partnership was

. - . tasked with identifying how h d mitigation i

available that can be leveraged to mitigate and reduce risk to 'as eawi _I ent \'/m'g oW a%ar it |'on °

the h ds it f Municipalities h ing d ¢ integrated into existing planning mechanisms.
r . n ryin r

€ a-z-a. s fttaces. Mu ICIp? I_ €5 have varying degrees o Section 9 (Jurisdictional Annexes) details how

capabilities to plan and administer and enforce codes and e i elsrne T codpamer HaEaifng e

regulations. While smaller jurisdictions often have less

and the County. Iring this process, many
internal capacity for technical functions, many provide municipalities sgnized the importance and
services through contractual arrangements or agreements benefits of incorporating hazard mitigation into
with other local jurisdictions, outside agencies, or vendors. future nicipal inning  and  regulatory

State and federal agencies also provide technical assistance processes and have added new mitigation

to extend the range of available local capabilities. actions to support this effc

The information on hazard, risk, vulnerability, and mitigation
contained in this HMP is based on the best available data acce
it should be noted that some municipalities have limited admi and technical capabilities, and a small
number of employees who handle the duties of . A review of the capabilities of each
participating municipality and how those are bei in each of the jurisdictional annexes

in Section 9 of Volume II.

The Planning Partnership will continue to incorpo g as an integral component of daily
government operations. Planning i ves will continue to work with local government
officials to integrate the newl on goals and actions into the general operations of
government and partner org resolution presented in Appendix A (Plan Adoption)
includes a resolution item s erning body to incorporate mitigation planning as an

master plans, emergency management plans, and other relevant planning
utually supportive documents that work in concert to meet the goals and

Section 7 (Plan Mainté
through existing programs. Table 5-6 provides mitigation integration and implementation tools available to

provides additional information on the implementation of the mitigation plan

Rockland County and its municipalities to assist with integrating the HMP with current and future capabilities.
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Plan/Policy

Section 5. Capability Assessment

Table 5-6. Hazard Mitigation Implementation Tools

Description

Applicability

Effectiveness

Building Codes

The State has adopted the International Building Code
(IBC) that local governments can adopt and enforce in
their jurisdiction.

Relates to the design and construction of structures to
standards established for withstanding a variety of
hazard forces.

tructures built after 2002 must comply with the IBC code, which
des provisions for building in the floodplain. NYS set a freeboard

pro or hurricane or high wind resistant design related to
constr tructural designs foundation types, and the use of
masonry, ood, and glass/glazing, and other materials.

Capital
Improvement
Planning/Programs

A short-range plan, usually four to 10 years, which
identifies capital projects and equipment purchases,
provides a planning schedule, and identifies options for
financing the plan.

Secure hazard-prone areas for low-ri ; strengthen,

decision-making on projects.

Comprehensive/
Master Plans

Overall policy guide for future community growth and
development.

Climate Change

An action plan and vulnerability assessment across a

Adaptation/Action |broad range of government services to anticipate, plan
Plans for, increase awareness of, and build momentum to
address and adapt to a changing climate.
Emergency Organizational procedures and processes to respon

Operations Plans

and recover from an emergency.

Communities can include community level communication,
preparedness planning, and other non-structural measures and may
use mapped hazard areas to rule out certain areas targeted for future
growth or development to minimize increased exposure and
vulnerability.

Communities can identify areas that are expected to experience more
adverse hazard impacts due to climate change to determine the need
for mitigation strategy and/or more resilient building standards and
zoning ordinances.

Communities can develop specific protocols for hazard events they
are likely to face based on the HMP.

Floodplain
Ordinances

Minimum regulations for compliance with
Ensures participating communities consider fle
hazards, to the extent that they are known, in a
actions relating to land manage

Land Use Plans

Communities can use the NFIP standards as a baseline and adopt
stronger provisions based on the findings from the HMP.

Prevents development in ha
development that minimi

Communities can include the Special Flood Hazard Area and other
mapped hazard areas into the land use planning process to minimize
inappropriate development and usings in unsafe areas.

Subdivision
Regulations

Sets construction and
layout and infrastructure

Contains standards for such things as stormwater
management, erosion control, and subdivision size.

These regulations can reduce the impact of urban flooding, which is
often a result of replacing natural land with building residential or
commercial developments without adequate stormwater drainage.

Local Waterfront
Revitalization
Programs

Establishes policies and goals t8
economically beneficial develop

Identify areas that are vulnerable to flooding or erosion
to keep inappropriate development and uses out of
these areas and/or identify potential projects to better
protect the waterfront from these hazards.

Communities can use the Special Flood Hazard Area and other
mapped hazard areas to identify areas for additional oversight or
regulation.
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Plan/Policy Description Applicability Effectiveness

Parks and Open | Establish goals to protect and preserve a community’s Identify areas for preservation or acquisition where ies can use mapped hazard areas to identify locations to

Space Plans natural landscapes, expand public access, and acquire natural and undeveloped landscapes face high preservation and/or acquisitions efforts. The plan can also
undeveloped lands. development pressures. tify criteria and goals related to hazard mitigation, such as
ecting the community’s permeable land area.

pities can identify areas or projects that may align with the
mitigation strategy.

Establishes design and construction standards fo

Streambank Buffer |A combination of conservation easements, vegetation
Protection Programs | management, and landscape restoration of vegetative
buffers for streams and waterways to attenuate
stormwater runoff quantity and quality issues, decrease
streambank erosion, and increase habitat value of the
waterway.

Communities can regulate development in floodplains and other
mapped hazard areas and designate areas as “open space” to
reducing the effect of flooding by allowing spaces for water to flow
unimpeded.

Zoning Laws and ordinances regulate development by dividing
land into zones and setting development criteria for
each. Zoning decisions are delegated to local
government.
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Section 6. Mitigation Strategy

SECTION 6. MITIGATION STRATEGY

The Planning Partnership reviewed the risk assessment for this HMP Hazard mitigation reduces the potential
to identify and develop mitigation actions for Rockland County that impacts of, and costs associated with,
will reduce potential exposure and losses associated with identified BRIy Fe el i ks Bueii,

hazards of concern. This section includes the following: Mitigation actions address a range of impacts,

including impacts on the population, property,
= Background and past mitigation accomplishments o comerndB (e crviiemmE. These

= General mitigation planning approach actions can include activities such as revisions
=  Problems and solutions to land planning, training and education,

= Review and update of mitigation goals and objectives str al and nonstructural safety
* Mitigation strategy development and update "G

6.1 BACKGROUND AND PAST MITIGATION ACCOMPLISHMENTS

demonstrated that it is proactive in protecting its physical assets a
Highlights are presented in Table 6-1.

Department |

Countywide
8nts the regulatory five-year plan update process, which includes
along with key County and regional stakeholders.

participate in the National Flood Insurance Program (NFIP),

ghout Rockland County. These actions and others were identified in the 2018 HMP.
pcal municipalities responded to and worked to mitigate the impacts of the coronavirus

Rockland Ca erts and bridges for flood risk and aquatic passability (the ability for migratory fish to swim
Soil & Water into and out of st ure). Since 2014, over 400 culverts and bridges have been assessed in the Cedar Pond
Conservation Brook, Minisceon reek and Sparkill Creek subwatersheds (spanning the Towns of Haverstraw, Stony Point,
District (SWCD) 2 own and Ramapo).

pleted a pilot study for the Town of Stony Point. 135 culverts and bridges were assessed and

SWCD allocates funds to conceptual design plans and construction of rain gardens, bioswales and other
green infrastructure features across the County. These features aid with groundwater recharge, flooding control,
and beautification of public spaces. Interpretive signage is also placed at each site to educate visitors of the
benefits of green infrastructure.
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Department | Mitigation Accomplishments
Rockland County | ¢ Between 1999 and 2010, 31 individual properties were acquired, preserving 1,204 acres of land. A total of
Open Space $23,300,000 in County funds were expended and $11,576,000 in state grants and partnerships with land trusts
Acquisition and local municipalities were leveraged. The Open Space Acquisition Program has successfully provided access to
Program the Hudson River (27 acres), preserved steep slopes (500 acres), protected wetlands (350 acres), and preserved a

valuable historic resource (0.5 acres). The remaining acreage includes floodplains, scenic vistas, and properties to
provide access to other parklands. These parcels are scattered throughout the five Towns in the County and offer
a variety of recreational opportunities.

e |n September 2019, County Executive Ed Day and the County Legislature approved Resolution No. 406 of 2019
authorizing the creation of a 2020 Capital Project to include $30,000,000 to acquig open space properties
through the County’s Open Space Acquisition Program.

Stormwater e The Stormwater Consortium of Rockland County was formed between Cor

Consortium of towns and villages of Rockland County to collaborate and share resourc

Rockland County consortium consists of all 23 towns and villages in Rockland County
permit.

e Since the last HMP, municipalities focused on reducing and/or gli
cleaning retention ponds, installing berms, installing larger d a nd replacing
damaged drainage pipes.

e Flood mitigation and resilience reports were completg
River Watershed (March 2023). These were complg C ermine floodprone areas and identify
potential flood mitigation considerations.

6.2 GENERAL MITIGATION PLANNING APPROACH

operative Extension and the
rmwater management. The
e by the NYSDEC stormwater

= DMA 2000 implementation regulations, spec ederal Regulations (CFR) 201.6 (local
mitigation planning).
FEMA Local Mitigation Plag

ard Mitigation Planning Standards, 2022.
zard Mitigation Planning Standards Guide, 2017.

6.3 PROBLEM AND SOLUTIONS IDENTIFICATION

An exercise to identify problems and solutions was completed via online survey by the participating jurisdictions.

Participants were asked to do the following for each of the ranked hazards of concern for the 2024 HMP update:

= |dentify a problem caused by each hazard.
= |dentify potential solutions to each problem.
=  For each solution, describe anticipated costs, benefits, funding sources, and project feasibility.

The results were used by the participants to help identify capabilities and potential mitigation actions.
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6.4 REVIEW AND UPDATE OF MITIGATION GOALS AND OBJECTIVES

According to CFR 201.6(c)(3)(i): “The hazard mitigation strategy shall include a description of mitigation goals to
reduce or avoid long-term vulnerabilities to the identified hazards.”

The Steering Committee reviewed the 2018 goals and objectives and made revisions for the 2024 update based
on the risk assessment results, discussions, research, and input from the Steering Committee, existing authorities,
policies, programs, resources, stakeholders, and the public. For the purposes of this plan, goals and objectives are

defined as follows:

= Goals are general guidelines that explain what is to be achieved. They ar lly broad, long-term, policy-

type statements and represent global visions. Goals help define th that the plan is trying to

The review of goals and objectives from the 2018 HMP considere events and losses since the 2018 plan,
the updated hazard profiles and vulnerability asse this update, the goals and objectives

review, the goals and objectives for the 2024 up : o those in Table 6-2 and Table 6-3.

Amendments to the goals and objecti press the Rlah Partnership’s interests in integrating this plan with

Goal
Number |[Goal

ts, and property owners.

stems through sustainable, cost-effective, and resilient mitigation projects and programs.

Ustainability practices to reduce or eliminate impacts from natural and man-made hazard events.

Integrate the ha
codes, ordinances,

igation plan to ensure consistency with existing and future planning documents, regulatory programs,
and state and federal hazard mitigation strategies.
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Table 6-3. Rockland County 2024 HMP Objectives

Objective

Number |[Objective

Enhance early notification systems and communication infrastructure to provide adequate warning and information regarding
all hazards

) Review, strengthen and enforce existing building codes, ordinances, and safety procedures to increase the resilience of
construction to the impacts of hazards.

Encourage smart growth, neighborhood revitalization and eco
9 location of natural hazard areas to mitigate impacts of hazards on , and the economy, while exploring sustainable

y and neighborhood character.

enhance information related to the impacts

Continue to participate in state, regional, and |0 us on practices that support or enhance
resiliency.

ume ll). In addition, the County and other participating jurisdictions were
strategies or actions in the 2024 HMP. New actions were prioritized to

In Progress, Ongoing Discontinue, or Completed) and comments. They were requested to quantify the

extent of progress and provide reasons for the level of progress or why actions were being discontinued. Each
jurisdictional annex in Volume Il provides a table identifying the jurisdiction’s prior mitigation strategy, the status

of each action, and its disposition within the updated strategy.

Local mitigation actions identified as Completed or Discontinued are not included in the updated strategies.
Actions identified as No Progress or In Progress, as well as certain actions/initiatives identified as Ongoing
Capability, have been carried forward to the updated mitigation strategies. Municipalities were asked to provide
further details on these projects to better define the work, identify benefits and costs, and improve
implementation.
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As potential new mitigation actions became evident during the [T T R No Pt Tt ST WA Pt e

plan update process—through public and stakeholder [RRECUSMIChIel ClRellfEee I RECTe Ryl T
phone or email to assist with the development and

update of their annex and include mitigation strategies.

outreach or the updated risk assessment—jurisdictions were

made aware of these through direct communication (local IR RN il M N E ) R e e
with a careful consideration of benefits (risk reduction,

. . . o losses avoided), costs, and possible funding sources
Partnership meetings, or via the draft jurisdictional annex TSR RTA T a e

meetings, email, phone), at Steering Committee and Planning

development.

6.5.2 Identification and Analysis of Mitigation Techniques

Concerted efforts were made to ensure that participating jurisdictions develo ed mitigation strategies that
cover the range of mitigation action types described in recent FEMA planni i FEMA’s Local Mitigation

Planning Handbook [May 2023]), specifically:

= Local Plans and Regulations—These actions include govern es thatinfluence

the way land and buildings are being developed and buil
=  Structure and Infrastructure Projects—These ac i difying existing structures and
infrastructure to protect them from a hazard or remove t azard area. This could apply to public

and low impact development, nature-baset

Army Corps of Engineers), and bioengineeri al features or processes into the built
environment.

= Education and Awareness P
disasters. Many are eligib

(FEMA 2023).

s keep residents informed about potential natural
FEMA Hazard Mitigation Assistance (HMA) program

hazard vu ilities i ifi ring the plan update process by local representatives, the updated risk
i local plans and reports.

supplemented by ema one calls between jurisdictions and the contract consultant. The workshop helped
participating jurisdictions 6 develop focused problem statements based on the impacts of natural hazards in their
communities. Each problem statement provides a detailed description of a problem area, problem impacts, past
damage, loss of service, etc. Where possible, the problem statements list the street address of affected properties,
adjacent streets, water bodies, well-known nearby structures, and existing conditions of the site (topography,
terrain, hydrology). These problem statements form a bridge between the hazard risk assessment, which

guantifies impacts on each community, and the development of actionable mitigation strategies.

As discussed in the hazard profiles in Section 4.3, the long-term effects of climate change are expected to
exacerbate the impacts of weather-related hazards, including flood, severe summer weather, severe winter
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weather, and tornado. Participating jurisdictions are working to evaluate the long-term implications of these
climate change-sensitive hazards and to incorporate appropriate planning and capital improvement updates in
their local mitigation strategies and integration actions.

Solutions

The local mitigation strategies focus on clearly defined, readily S A N T R T Tt Terer s

implementable actions that meet the definition of mitigation. Rl EIITER N TLeile = R iR (o) (3o

Broadly defined solutions were eliminated unless S0 0 el gl e fs

accompanied by concrete actions, projects, or initiatives. Some 2018 HMP mitigation strategies
continuous or ongoing activities that represent programs that Risk assess! results
Outcom th yblem and solutions exercise

.. . . Mitigation catalog
administrative framework of the community have been .

are fully integrated into the normal operational and
keholder and public input (e.g., citizen and
removed from the updated mitigation strategy and included in :akeholder survey resuit

the capabilities section of each annex. > FEMA resources

Each plan participant considered a comprehensive range €
mitigation actions to reduce the effects of hazards. Some of t arefprevious actions carried forward for this

Throughout the course of the plan update process i nty-level mitigation actions were
identified by the following processes:

e Review of the results and fig assessment

e Review of available regig eports and studies

pliance with 44 CFR 201.6(c)(3)(ii). One catalog was developed for
ated in this plan. The catalogs, included in Appendix F (Mitigation Strategy
atives that are categorized in two ways:

Businesses—corporate scale
= Government—government scale
= By what the alternatives would do:
=  Manipulate the hazard
= Reduce exposure to the hazard
= Reduce vulnerability to the hazard
= Build local capacity to respond to or be prepared for the hazard
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The alternatives include actions that will mitigate current risk from hazards and actions that will help reduce risk
from changes in the impacts of these hazards resulting from climate change. Hazard mitigation actions
recommended in this plan were selected from among the alternatives presented in the catalogs. The catalogs
provide a baseline of mitigation alternatives that are backed by a planning process, are consistent with the
established goals and objectives, and are within the capabilities of the planning partners to implement. Some of
these actions may not be feasible based on the selection criteria identified for this plan. The purpose of the
catalogs was to provide a list of what could be considered to reduce risk from natural hazards within the planning

area. Actions in the catalog that are not included for the partnership’s action plan not selected for one or

more of the following reasons:

= The action is not feasible.

= The action is already being implemented.
= There is an apparently more cost-effective alternative.
= The action does not have public or political support.

Actions could be prioritized by ranking them as high, medium ortance. The plan must clearly define
each of these terms. Actions may also be prioritized by start date er methods. Prioritization may change
over time as community characteristics, risks a i t. The evaluation and prioritization

= Cost-Effectiveness—Are e project or initiative commensurate with the benefits
achieved?
= Political— - i port for the action? Is there the political will to support it? Is the action

ded under existing program budgets (i.e., is it currently budgeted for)? Or
authorization or funding from another source such as grants?

environmental reg ons? Are there co-benefits of this action?

= Social Vulnerability—Does the action benefit socially vulnerable populations and underserved
communities? Additional considerations can include the SVI index and other appropriate measures of social
vulnerability.

= Administrative—Does the jurisdiction have the personnel and administrative capabilities to implement the
action and maintain it or will outside help be necessary?

= Hazards of Concern—Does the action address one or more of the jurisdiction's high-ranked hazards?

= (Climate Change—Does the action address the effects of climate change on future hazard occurrence and

impacts?
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= Timeline—Can the action be completed in less than 5 years (within the planning horizon of the HMP)?

= Community Lifelines—Does this project benefit community lifelines?

= QOther Objectives—Does the action advance other local objectives, such as capital improvements, economic
development, environmental quality, or open-space preservation? Does it support the policies of other
plans and programs?

For each mitigation action, the jurisdictions were asked to assign one of the following numeric scores for each
evaluation criterion:

= 1 =Highly effective or feasible
= 0= Neutral
= -] = |neffective or not feasible

Jurisdictions were asked to provide a summary of the rationale nkings assigned, as

applicable. The numerical results were totaled to assist each juri on in selecting mit actions for the

updated plan.

ue between 0 and 4 were prioritized
as low; actions with numerical values between 5 and 9 were cat s medium; and actions with numerical
values between 10 and 14 were categorized as high. These attribute included in the mitigation strategy table

For the plan update, there has been an effort to ¢ ed and action-oriented mitigation
strategies. These local strategies include actions that unity as the most effective approaches
to advance their local mitigation ga jecti their capabilities. In addition, each jurisdiction was
articipating jurisdictions were able to develop action-

= Benefits are the rom losses avoided attributed to project implementation. These can include life
safety, structure and’infrastructure damage, loss of service or function, and economic and environmental

damage and losses.

Where quantitative estimates of costs and/or benefits were not available, qualitative ratings were assigned using
the definitions shown in Table 6-4. Using this approach, projects with positive benefit versus cost ratios (such as
high over high, high over medium, medium over low, etc.) are considered cost-beneficial and are prioritized
accordingly.
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Table 6-4 Qualitative Cost and Benefit Ratings

Existing funding levels are not adequate to cover the costs of the proposed project, and implementation would require an

High increase in revenue through an alternative source (e.g., bonds, grants, and fee increases).
Medium The project could be implemented with existing funding but would require a re-apportionment of the budget or a budget
amendment, or the cost of the project would have to be spread over multiple years.
Low The project could be funded under the existing budget. The project is part of or can be part of an existing, ongoing

program.

Benefits

High Project will have an immediate impact on the reduction of risk exposure e and property.

Project will have a long-term impact on the reduction of risk exposure to life and jg rty or will provide an immediate

Medium L .
reduction in the risk exposure to proper;

Low

of this HMP. The Planning Partnership is comm
exceed costs.

2024 | HAZARD MITIGATION PLAN—ROCKLAND COUNTY, NEW YORK
6-9



Section 7. Plan Maintenance Procedures

SECTION 7. PLAN MAINTENANCE PROCEDURES

This section details the formal process that will ensure that the Hazard Mitigation Plan (HMP) remains an active
and relevant document so that the Planning Partnership maintains its eligibility for applicable funding sources.
The plan maintenance process includes a schedule for monitoring and evaluating the plan annually and producing
an updated plan every five years. In addition, this section describes how public participation will be integrated

throughout the plan maintenance and implementation process. It explains how the mitigation strategies outlined

in this plan update will be incorporated into existing planning mechanisms and pro s, such as comprehensive

land use planning processes, capital improvement planning, and building code cement and implementation.
The plan’s format allows sections to be reviewed and updated when new es available, resulting in a

plan that will remain current and relevant.

The plan maintenance matrix shown in Table 7-1 provides a syn@fsis of responsibiliti plan monitoring,

integration, evaluation, and update, which are discussed in furthéfdetail in the following se

|Approach ad Responsibility |Support Responsibility
Outreach to Planning Partners to o
e Jurisdictional
recommend updates of mitigation . .
- implementation lead
o strategies and progress toward . I .
Monitoring . . . identified in Section 8
implementation of projects and . .
. e - . (Planning Partnership)
identification of new projects and and Section 9 .
. . . p . and Section 9
to provide updated information dictional Annexes) s
. " (Jurisdictional Annexes)
on funding opportunitje
For the integration of
prlnC|pI.es action tg . HMP Coordinator and
organic part g June each ye S .
. . jurisdictional points of
county and TG contact identified in
Integration the County dist ao 3 . . HMP Coordinator
county and municipal Section 8 (Planning
G
yactivities P Partnership) and Section 9
(Jurisdictional Annexes)

Jurisdictional points of
Updated progress report contact are identified in

actions, as submit

onitoring task lead, Alternate jurisdictional

Evaluation completed by September Section 8 (Planning oints of contact
30 of each year Partnership) and Section 9 P
(Jurisdictional Annexes)
Every five years or upon Jurisdictional points of
L , j date to th tact are identified i
at a minimum, every five years to i a. etothe Rockland County HMP con ac. are igentl !e "
Update . . Comprehensive Plan or . Section 8 (Planning
guide a comprehensive update to Coordinator . .
. . after the occurrence of a Partnership) and Section
review and revise the plan. L s
major disaster 9 (Jurisdictional Annexes)
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Figure 7-1. Plan Maintenance Timeline
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7.1 MONITORING, EVALUATING, AND UPDATING THE PLAN

The following section outlines the procedures for monitoring, evaluating, and updating the plan.

The HMP Coordinator manages the maintenance and update of the plan during its performance period. They will
convene the Planning Partnership and be the prime point of contact for questions regarding the plan and its
implementation and will also coordinate the incorporation of additional information into the plan.

Christopher F. Jensen, Program Coordinator
Rockland County Office of Fire and Emergency Servic
(845) 364-8902 | JensenC@co.rockland.ny.us

The Planning Partnership, consisting of a representative from each pa jurisdiction, will fulfill the

of the Planning Partnership and stakeholders wit
7.1.1 Monitoring

The Planning Partnership will be re
plan and documenting annual p
and local Planning Partner
agencies, and organizatio

progress on and evaluating the effectiveness of the
g one year after plan development, Rockland County
and process information from the departments,

implementing mitigation
activities identifi i

initiating a

this will be accompli
online performance progress reporting

utilizing an

system (the BATool*™), which will enable
municipal and county representatives to
directly access mitigation initiatives to
easily update the status of each project,
document successes or obstacles to implementation, and add or delete projects to maintain mitigation project
implementation. It is anticipated that all participating partners will be prompted by the tool to update progress
quarterly, providing an incentive for participants to refresh their mitigation strategies and to continue the
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implementation of projects. It is expected that this reporting system will support the submittal of an increased
number of project grant fund applications due to the functionality of the system, which facilitates the sorting and
prioritization of projects.

In addition to progress on the implementation of mitigation actions, including efforts to obtain outside funding
and obstacles or impediments to the implementation of actions, the information that Planning Partnership
representatives shall be expected to document, as needed and appropriate, includes the following:

=  Any grant applications filed on behalf of any of the participating jurisdictions.
= Hazard events and losses occurring in their jurisdiction.

= Additional mitigation actions believed to be appropriate and feasible.
=  Public and stakeholder input.

Plan monitoring for years two through four of the plan performanc i i ly addressed via the
BATool*or manually.

7.1.2 Integration of the HMP into Municipal Pl

Annual HMP Progress Report. The checklist pre as adapted from FEMA’s 2023 Local
Mitigation Handbook (Appendix B, Worksheet 6). 3 i elp a community analyze how hazard
mitigation is integrated into local ions, and policies. Completing the checklist will help
the County identify areas that integ rrently and where to make improvements to reduce
gration of mitigation into jurisdictional activities will

Does the jurisdiction

do this? Describe how this is being done or how it can be
Yes No done.

areas outside natural hazard
Transportation Plan

Does the transportation plan limit@Ccess to hazardous areas?

Is transportation policy used to guide growth to safe locations?
Are movement systems designed to function under disaster
conditions (e.g., evacuation)?

Does the transportation plan promote compact, mixed-use
development near transit hubs and away from high-hazard areas?
Zoning Ordinances

Does the zoning ordinance conform to the comprehensive plan in
terms of discouraging development or redevelopment within
natural hazard areas?

Does the ordinance contain natural hazard overlay zones that set
conditions for land use within such zones?
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Does the jurisdiction

do this? Describe how this is being done or how it can be
done.

Planning Mechanisms
Does the ordinance prohibit development within, or filling of,
wetlands, floodways, and floodplains?

Is a zoning code in place to encourage resilient development
through density bonuses for projects outside of natural hazard
areas?

Do rezoning procedures recognize natural hazard areas as limits on
zoning changes that allow greater intensity or density of use?

If applicable, is there a wildland-urban interface development code
in place to prohibit or limit development in high wildfire-risk
areas?

Overlay Districts

Is a Conservation Overlay Zoning District in place to help protect
environmentally sensitive areas?

Is a Coastal Flood Resilience Overlay District in place to encourage
development away from coastlines and floodplains?

Are there Climate Hazard Overlay Zones in place to identify natural
hazard risk areas and assign appropriate zoning ordinances to
mitigate or adapt to those hazards?

Subdivision Regulations

Do the subdivision regulations restrict the subdivision of land
within or next to natural hazard areas?

Do the regulations provide for conservation subdivisions or cluster
subdivisions to conserve environmental resources?

Do the regulations allow density transfers where hazard areas
exist?

Stormwater Master Plan

Does the stormwater master plan promote the use of porous
building materials through incentive programs?

Does the stormwater master plan include green stormwater
infrastructure in impaired watersheds?

Does the stormwater master plan include stor

management best practices in areas that fl affects
most?
Does the placement of stormwater ment projects itize

socially vulnerable communities?

Resilience Plan

Does the plan identify sea level rise inun igh wildfire
risk areas, storm surge inundation zones, or eas at high risk
of natural disaster imp

Does the plan deve ard
events? Do those

mitigation pl

Does the pla

populations and a high risk of
exposure to naturd identified to

address that risk align i azard mitigation
plan?

Local Environmental Plan

Does the plan identify and map
protect development from hazard

mental systems that

Do environmental policies maintain and restore protective
ecosystems?

Do environmental policies encourage development outside of
protective ecosystems?

Public Health and Safety Plan

Do the goals and policies of the comprehensive plan relate to
those of the local hazard mitigation plan?

Do the plan’s growth and development policies address safety?

Does the monitoring and implementation section of the plan cover
safe growth objectives?

Parks and Recreation Plan
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Does the jurisdiction

do this? Describe how this is being done or how it can be

Planning Mechanisms
Does the plan prioritize open green spaces? Are such spaces
planned in areas with high impervious surface coverage?

done.

Does the plan keep in mind the need for tree cover to mitigate the
urban heat island effect? Are tree cover expansion projects
planned in high-heat areas?

Capital Improvements Plan

Does the capital improvement program limit spending on projects
encouraging development in areas vulnerable to natural hazards?

Do infrastructure policies limit the extension of existing facilities
and services that would encourage development in areas
vulnerable to natural hazards?

Does the capital improvement program provide funding for hazard
mitigation projects identified in the FEMA Mitigation Plan?

Climate Action Plan

Does the plan have specific and measurable targets for carbon
emissions reduction?

Does the plan include realistic and actionable strategies for
reducing carbon emissions?

Building Codes

Does the building code have provisions to strengthen or elevate
construction to withstand hazard forces?

Are there building codes in place that meet or exceed those
outlined in the National Flood Insurance Program’s guidelines for
safe building practices?

Do existing building codes include development standards for
withstanding storm surge, wind damage, earthquakes, or other
relevant natural hazards?

Economic Development Plan

Do economic development or redevelopment strategies include
provisions for mitigating natural hazards?

Emergency Action Plan

Is there an adopted evacuation and shelter deal
emergencies from natural hazards?

Are evacuation routes outside floodp, ea level rise i tion
zones, or liquefaction zones?

Are there emergency communication in pl

systems deployed in areas with the highe zard
exposure?

Integrated Watershed

cies that at

Does the plan incl :
stream flooding?

would increase g

Does the plag

de policies that restric
would increa i

entation or erosion?

Source:

7.1.3 Evaluati

The evaluation of the

ion plan is an assessment of whether the planning process and actions have been

effective, whether the HMP goals are being achieved, and whether changes are needed. The HMP will be

evaluated on an annual basis to determine the effectiveness of the programs and to reflect changes that could

affect mitigation priorities or available funding.

The status of the HMP will be discussed and documented at an annual plan review meeting of the Planning

Partnership, to be held either in person or via teleconference approximately one year from the date of local

adoption of this update, and successively thereafter. At least two weeks before the annual plan review meeting,
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the Rockland County HMP Coordinator will advise Planning Partnership members of the meeting date, agenda,
and expectations of the members.

The HMP Coordinator will be responsible for calling participants coordinating the annual plan review meeting and
soliciting input regarding progress toward meeting plan goals and objectives. These evaluations will assess
whether the following information:

=  Goals and objectives address current and expected conditions.

= The nature or magnitude of the risks has changed.

= Current resources are appropriate for implementing the HMP and if differ
now available.

= Actions were cost-effective.

= Schedules and budgets are feasible.

= |mplementation problems are present, such as technical, polii
agencies.

= Qutcomes have occurred as expected.

= Changes in county, city, town, or village resour
personnel, and equipment).

= New agencies/departments/staff are included, involving
Code of Federal Regulations (CFR) 201.6.

r additional resources are

legal, or coor ion issues with other

implementation (e.g., funding,

local governments as defined under 44

Specifically, the Planning Partnership will review thé , and activities using performance-

based indicators, including the following:

Project completion
Underspending/overs
= Achievement of thé
Resource allocation

planned or implemen sures and will identify policies, programs, practices, and procedures that could be
modified to accommoda hazard mitigation actions. These procedures are discussed in Section 7.2,
Implementation of Mitigation Plan through Existing Programs. Other programs and policies can include those that

address the following topics:

= Economic development

=  Environmental preservation
= Historic preservation

=  Redevelopment

= Health and/or safety
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= Recreation

= Land use/zoning

=  Public education and outreach
=  Transportation

The Planning Partnership should refer to the evaluation forms, Worksheets #9 and #10 in FEMA's Local Mitigation
Planning Handbook (May 2023), to assist in the evaluation process (see Appendix F — Plan Maintenance Tools).
Further, the Planning Partnership should refer to any process and plan review deliverables developed by the
County or participating jurisdictions as a part of the plan review processes establi
HMPs within the County.

or prior or existing local

The HMP Coordinator will be responsible for preparing an Annual HMP ort for each year of the

implementation of the HMP, the Planning Partnership will b ich projects are Completed, which
are no longer feasible, and which projects should require ad

collected to facilitate the risk assessment. This is a e community’s disaster resistance
and build a better and stronger community.

7.1.4 Updating

The 44 CFR 201.6.d.3 requij

State Divisio and Emergency Services (NYS DHSES) to guide plan update procedures. At a
| be responsible for managing and completing the plan update effort, items

resources will be needed t6 complete the update and seek to secure these resources.

Following each five-year update of the HMP, the updated plan will be distributed for public comment. After all
comments are addressed, the HMP will be revised and distributed to all planning partners.

7.1.5 Grant Monitoring and Coordination

Rockland County intends to be a resource to the Planning Partnership by supporting grant writing and project
development. The degree of this support will depend on the level of assistance requested by the partnership
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during openings for grant applications. As part of grant monitoring and coordination, Rockland County intends to
provide the following assistance:

= Notification to planning partners about impending grant opportunities.

= Acurrent list of eligible, jurisdiction-specific projects for funding pursuit consideration.

= Notification about mitigation priorities for the fiscal year to assist the planning partners in selecting
appropriate projects.

Grant monitoring and coordination will be integrated into the annual progress repor as needed based on the

availability of non-HMA or post-disaster funding opportunities.

7.2 IMPLEMENTATION OF MITIGATION PLAN THROUGH EXISTING
PROGRAMS

Effective mitigation is achieved when hazard awareness and risk ma

trategies become

ounty, there are existing | and programs

oordinate with and complement

an integral part of public activities and decision-making. Within
that support hazard risk management, and thus this HMP m
those existing plans and programs.

The Capability Assessment section of Section 6 (Mitigation Strateg pvides a summary and description of the
existing plans, programs, and regulatory mechani pent (federal, state, county, and local)
that support hazard mitigation within the Count ' jurisdi annex in Section 9 (Jurisdictional
Annexes), the County and each participating ju

Planning Partnership represen i i nitigation planning as an integral component of daily
es wiII work with local government officials to

will become m supportive documents that work in concert to meet the goals and needs of county

residents.

Other planning processes and programs to be coordinated with the recommendations of the HMP include the
following areas:

=  Emergency response plans

= Training and exercise of emergency response plans
= Debris management plans

= Recovery plans
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= Capital improvement programs

=  Municipal codes

=  Community design guidelines

= Water-efficient landscape design guidelines

= Stormwater management programs

= Water system vulnerability assessments

= Community wildfire protection plans

= Comprehensive flood hazard management plans
= Resiliency plans

=  Community Development Block Grant-Disaster Recovery action plans
= Public information/improved public participation
=  Educational programs

=  Continued interagency coordination

Some action items do not need to be implemented through reg

inue to be posted online at the following link:
ach and dissemination of the HMP will include the

regarding this HMP. will have an opportunity to comment on the plan via the hazard mitigation website
at any time. The HMP Coogdinator will maintain this website, posting new information and maintaining an active

link to collect public comments.

The public can also provide input at the annual review meeting for the HMP and during the next five-year plan
update. The Rockland County HMP Coordinator is responsible for coordinating the plan evaluation portion of the
meeting, soliciting feedback, collecting and reviewing the comments, and ensuring their incorporation in the five-
year plan update as appropriate. Additional meetings might be held as deemed necessary by the Planning

Partnership to provide the public an opportunity to express concerns, opinions, and ideas about the mitigation
plan.
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The HMP Coordinator and Planning Partnership representatives will be responsible for ensuring the following:

= Public and stakeholder comments and input on the plan, and hazard mitigation in general, are collected,
recorded, and addressed as appropriate.

=  The Rockland County HMP website is maintained and updated as appropriate.

= Copies of the latest approved plan are available for review at appropriate county facilities, along with
instructions to facilitate public input and comment on the plan.

=  Public notices, including media releases, are made (as appropriate) to inform the public of the availability
of the plan, particularly during plan update cycles.
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