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Section 1. Introduction

1.1 BACKGROUND

Communities, residents, and businesses have been faced with continually
increasing costs associated with both natural and man-made hazards. Hazard
mitigation is the first step in reducing risk and is the most effective way to reduce
costs associated with hazards. Monroe County and 30 participating jurisdictions
located therein, have developed this Monroe County Hazard Mitigation Plan
(MCHMP, also referred herein as the “Hazard Mitigation Plan” or the “plan”),
which is a multi-jurisdictional, multi-hazard mitigation plan. The MCHMP
includes countywide analysis and assessment of hazards, risk and capabilities and
represents an update of the 2017 “Monroe County Hazard Mitigation Plan.” The
plan has been prepared following the requirements of the federal Disaster
Mitigation Act of 2000 (DMA 2000). DMA 2000 amends the Stafford Act and is
designed to improve planning for, response to, and recovery from, disasters by
requiring state and local entities to implement pre-disaster mitigation planning
and develop HMPs. The Federal Emergency Management Agency (FEMA) has
issued guidelines for the development of multi-jurisdictional hazard mitigation
plans, and the New York State Division of Homeland Security and Emergency
Services (DHSES) also supports plan development for jurisdictions in New York
State.

Section 1: Introduction

Hazard Mitigation
is any sustained
action taken to
reduce or eliminate
the long-term risk
and effects that can
result from specific
hazards.

FEMA defines a
Hazard Mitigation
Plan as the
documentation of a
state or local
government
evaluation of natural
hazards and the
strategies to mitigate
such hazards.

Specifically, DMA 2000 requires that states, with support from local governmental agencies, update

Monroe County has been
included in 21 FEMA (major

and emergency) declarations
since 1954.

HMPs on a 5-year basis to prepare for and reduce the potential impacts
of natural hazards. DMA 2000 is intended to facilitate cooperation
between state and local authorities, prompting them to work together.
This enhanced planning process will better enable local and state
governments to articulate accurate needs for mitigation, resulting in
faster allocation of funding and more effective risk reduction projects.

1.1.1 DMA 2000 Origins -The Robert T. Stafford Disaster Relief and Emergency

Assistance Act

The Federal
Emergency
Management
Agency (FEMA)
estimates that for
every dollar spent on
damage prevention
(mitigation), twice
that amount is saved
by not having to
perform post-disaster
repairs.

In the early 1990s, a new federal policy regarding disasters began to evolve.
Rather than simply reacting whenever disasters strike communities, the federal
government began encouraging communities to first assess their vulnerability to
various disasters and proceed to take actions to reduce or eliminate potential
risks. The policy is based on the logic that a disaster-resistant community can
rebound from a natural disaster with less loss of property or human injury, at
much lower cost and, consequently, more quickly. Moreover, other costs
associated with disasters are minimized, such as the time lost from productive
activity by business and industries.

DMA 2000 provides an opportunity for states, tribes, and local governments to

take a new and revitalized approach to mitigation planning. DMA 2000 amended the Robert T. Stafford
Disaster Relief and Emergency Assistance Act by repealing the previous mitigation planning provisions
(Section 409) and replacing them with a new set of requirements (Section 322). Section 322 sets forth the
requirements that communities evaluate natural hazards within their respective jurisdictions and develop
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Section 1: Introduction

an appropriate plan of action to mitigate those hazards, while emphasizing the need for state, tribal, and
local governments to closely coordinate mitigation planning and implementation efforts.

The amended Stafford Act requires that each local jurisdiction identify potential natural hazards to the
health, safety, and well-being of its residents, and identify and prioritize actions that can be taken by the
community to mitigate those hazards before disaster strikes. For communities to remain eligible for
hazard mitigation assistance from the federal government, they must first prepare, and then maintain and
update an HMP.

Responsibility for fulfilling the requirements of Section 322 of the Stafford Act and administering the
FEMA Hazard Mitigation Program has been delegated to the State of New York, specifically to NYS
DHSES. FEMA also provides support through guidance, resources, and plan reviews.

1.1.2 Benefits of Mitigation Planning

Effectlve mltlgatlon plannmg WI“ help prepare National Benefit-Cost Ratio (BCR) Per Peril Beyond Code Federally

citizens and government agencies to better *BCR numbers in this study have been rounded  Requirements Funded
prepare for and respond when disasters occur. Overall Hazard Benefit-CostRatic ~ S§4:1 $6:1
Also, mitigation planning allows Monroe .. - ~—
County as a whole, including the participating Riverine Flood 29:.1 v
Monroe County city, towns, and villages, to Hurricane Surge
remain eligible for mitigation grant funding for
mitigation projects that will reduce the impact Wind $§5:14 S$5:1
of future disaster events. The long-term benefits
of mitigation planning and implementation Earthywake
include: Wildland-Urban

. . Interface Fire

e Anincreased understanding of hazards  source: FEMA 2018; Federal Insurance Mitigation Administration 2018

faced by Monroe County Note: Natural hazard mitigation saves $6 on average for every $1 spent
communities on federal mitigation grants.

e A more sustainable and disaster-resistant community

o Financial savings through partnerships that support planning and mitigation efforts

e Focused use of limited resources on hazards that have the biggest impact on the community
¢ Reduced long-term impacts and damages to human health and structures

e Reduced costs associated with response and recovery efforts, including repairs

1.1.3 Organizations Involved in the Mitigation Planning Effort

Monroe County and the participating jurisdictions have prepared this hazard mitigation plan with full
coordination and participation of county and local government, relevant organizations and groups, as well
as state and federal agencies and the general public. Coordination helps to ensure that stakeholders have
established communication channels and relationships necessary to support mitigation planning and
mitigation actions included in Section 6 and in the jurisdictional annexes in Section 9. Including Monroe
County, all 30 of the municipal governments in the County have participated in the planning process as
indicated in Table 1-1 below.

Table 1-1. Participating Jurisdictions in Monroe County

Monroe County Town of Henrietta Town of Riga
1‘: Hazard Mitigation Plan - Monroe County, New York 1-2
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Section 1: Introduction

Town of Brighton Village of Hilton City of Rochester
Village of Brockport Village of Honeoye Falls Town of Rush
Town of Chili Town of Irondequoit Village of Scottsville
Village of Churchville Town of Mendon Village of Spencerport
Town of Clarkson Town of Ogden Town of Sweden
Town/Village of East Rochester Town of Parma Town of Webster
Village of Fairport Town of Penfield Village of Webster
Town of Gates Town of Perinton Town of Wheatland
Town of Greece Town of Pittsford -
Town of Hamlin Village of Pittsford -

Multiple Agency Support for Hazard Mitigation

Primary responsibility for the development and implementation of mitigation strategies and policies lies
with local governments. However, local governments are not alone; various partners and resources at the
regional, state, and federal levels are available to assist communities in the development and
implementation of mitigation strategies. Within New York State, NYS DHSES is the lead agency
providing hazard mitigation planning assistance to local jurisdictions. In addition, FEMA provides grants,
tools, guidance, and training to support mitigation planning.

Additional input and support for this planning effort was obtained from a wide range of agencies as well
as through public involvement (as discussed in Section 3). Under the project management of the Monroe
County Office of Emergency Management (OEM), the Monroe County Hazard Mitigation Steering
Committee provided oversight for the preparation of this plan. Details regarding the roles and
responsibilities of the Steering Committee and Planning Committee are further discussed in Section 3.
The Steering Committee includes representatives from the Monroe County Office of Emergency
Management, Department of Environmental Services, Geographic Information System Services,
Rochester-Genesee Regional Transportation Authority (RGTA), Monroe County Soil & Water
Conservation District, Monroe County School Superintendents, Monroe Community College, University
of Rochester, City of Rochester, and Town of Irondequoit. The 30 participating municipalities provided
significant input into the preparation of the plan, in particular the preparation of the annexes included in
Section 9 for each municipality. Details regarding the roles and responsibilities of the various committees
and other participants are further discussed in Section 3.

|-“: Hazard Mitigation Plan - Monroe County, New York 1-3
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Figure 1-1. Monroe County, New York, Mitigation Plan Area
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Section 1: Introduction

This hazard mitigation plan was prepared in accordance with the following regulations and guidance:

e FEMA Local Mitigation Planning Policy Guide, April 19, 2022.

e FEMA Local Mitigation Planning Handbook, March 2013.

e FEMA Integrating Hazard Mitigation into Local Planning, March 1, 2013.
e FEMA Plan Integration: Linking Local Planning Efforts, July 2015.

e Local Mitigation Plan Review Guide, October 1, 2011.

¢ DMA 2000 (Public Law 106-390, October 30, 2000).

e 44 Code of Federal Regulations (CFR) Parts 201 and 206 (including: Feb. 26, 2002, Oct. 1, 2002, Oct.
28, 2003, and Sept. 13, 2004 Interim Final Rules).

e FEMA How-To Guide for Using HAZUS-MH for Risk Assessment FEMA Document No. 433,
February 2004.

o FEMA Mitigation Planning How-to Series (FEMA 386-1 through 4, 2002), available at:
http://www.fema.gov/fima/planhowto.shtm

o FEMA Mitigation ldeas: A Resource for Reducing Risk to Natural Hazards, January 2013.
e NYS DHSES Hazard Mitigation Planning Standard, 2017.
e NYS DHSES Hazard Mitigation Plan

Table 1-2 summarizes the requirements outlined in the DMA 2000 Interim Final Rule and where each of these
requirements is addressed in this hazard mitigation plan.

Table 1-2. FEMA Local Mitigation Plan Review Crosswalk

Plan Criteria Primary Location in Plan

Prerequisites

Adoption by the Local Governing Body: §201.6(c)(5) ‘ Section 2.0; Appendix A
Planning Process

Documentation of the Planning Process: §201.6(b) and §201.6(c)(1) ‘ Section 3.0

Risk Assessment

Identifying Hazards: §201.6(c)(2)(i) Sections 5.2

Profiling Hazards: §201.6(c)(2)(i) Section 5.4

Assessing Vulnerability: Overview: 8§201.6(c)(2)(ii) Section 5.4

Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A) scoton 3.9

Assessing Vulnerability: Estimating Potential Losses: §201.6(c)(2)(ii)(B) Section 5.4

Assessing Vulnerability: Analyzing Development Trends: §201.6(c)(2)(ii)(C) Section 4.0; Section 9 Annexes
Mitigation Strategy

Local Hazard Mitigation Goals: §201.6(c)(3)(i) Section 6.0; Section 9 Annexes
Identification and Analysis of Mitigation Actions: §201.6(c)(3)(ii) Section 6.0; Section 9 Annexes
Implementation of Mitigation Actions: §201.6(c)(3)(iii) Section 6.0; Section 9 Annexes
Multi-Jurisdictional Mitigation Actions: : 8201.6(c)(3)(iv) Section 6.0; Section 9 Annexes
Plan Maintenance Process

Monitoring, Evaluating, and Updating the Plan: §201.6(c)(4)(i) Section 7.0

Incorporation into Existing Planning Mechanisms: 8201.6(c)(4)(ii) Section 7.0; Section 9 Annexes
Continued Public Involvement: 8201.6(c)(4)(iii) Section 7.0

|-“: Hazard Mitigation Plan - Monroe County, New York 1-5
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Section 1: Introduction

Organization

The Monroe County Hazard Mitigation Plan has been organized into a two-volume plan to facilitate use
of this plan as a resource for each participant. The plan provides a detailed review and analysis of each
hazard of concern, resources, and relevant statistical information for Monroe County and participating
municipalities.

Volume 1 is intended for use as a resource for on-going mitigation analysis. It includes a description of
the county and local municipalities as well as information on mitigation planning and how the risk
assessment and capability analysis was performed. Volume Il consists of an annex dedicated to each
participating jurisdiction. Each annex summarizes the jurisdiction’s legal, regulatory, and fiscal
capabilities; evaluates vulnerabilities to natural hazards; describes the status of past mitigation actions;
and provides specific mitigation strategies. The annexes are intended to provide an expedient resource for
each jurisdiction for implementation of mitigation projects and maximizing future grant opportunities.

Hazard Mitigation Plan 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 mitigation goals have been developed
based on the risk assessment results, discussions,
research, and input from amongst the committee, existing

2023 Monroe County Hazard Mitigation Plan
Goals

Goal 1: Coordinate hazard mitigation programs
and other planning efforts that affect the
County.

authorities, polices, programs, resources, stakeholders,
and the public.

The Monroe County Hazard Mitigation Plan planning
process included a review and update of the prior
mitigation goals and objectives as a basis for the
planning process and to guide the selection of
appropriate mitigation actions addressing all hazards of
concern. Further, the goal development process
considered the mitigation goals expressed in the New
York State HMP, as well as other relevant county and
local planning documents, as discussed in Section 6
(Mitigation Strategy).

Hazards of Concern

Goal 2: Prevent hazards from negatively
impacting new development.

Goal 3: Protect life, property, and the

environment from current and future hazard
impacts.

Goal 4: Increase public awareness of current
and future hazards, their impacts, and ways to
reduce vulnerability through education and
outreach.

Goal 5: Protect, preserve, and restore the
functions of natural systems.

Monroe County and participating jurisdictions reviewed the natural hazards
that caused measurable impacts based on events, losses, and information
available since the development of the current Monroe County HMP
(2017). Monroe County and participating jurisdictions evaluated the risk
and vulnerability due to each of the hazards of concern on the assets of
each participating jurisdiction. Although the resulting hazard risk rankings
varied for each jurisdiction, the summary risk rankings corresponded with
that of Monroe County and are indicated in each jurisdictional annex. The
hazard risk ranks were used to focus and prioritize individual jurisdictional

mitigation strategies.

Monroe County HMP
Hazards of Concern

Disease Outbreak
Drought
Earthquake

Extreme Temperature
Flood
Hazardous Materials
Infestation and Invasive Species
Severe Storm
Severe Winter Storm
Wildfire

2023
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Section 1: Introduction

Plan Integration into Other Planning Mechanisms

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies
become an integral part of public activities and decision-making. Within the County there are many existing
plans and programs that support hazard risk management, and thus it is critical that this hazard mitigation plan
integrate, complement, and reference those plans and programs to the extent practical in order to be a
comprehensive resource for hazard mitigation.

The “Capability Assessment” section of Chapter 6 (Mitigation Strategy) provides a summary and description
of the existing plans, programs, and regulatory mechanisms at all levels of government (Federal, State, County
and local) that support hazard mitigation within the County. Within each jurisdictional annex in Chapter 9, the
County and each participating jurisdiction have identified how they have integrated hazard risk management
into their existing planning, regulatory and operational/administrative framework, and how they intend to
continue to promote this integration. A further summary of these continued efforts to develop and promote a
comprehensive and holistic approach to hazard risk management and mitigation is presented in Section 7.

1.1.4 Implementation of the 2017 Plan

The status of the mitigation projects identified in prior or existing local HMPS are provided in Section 6
(Mitigation Strategy) and Section 9 (Jurisdictional Annexes) of the plan. Numerous projects and
programs have been implemented that have reduced hazard vulnerability to assets in the planning area.
Those projects not completed have been revaluated, modified as necessary and incorporated into this plan.
The County and municipal annexes describe these mitigation activities in more detail, and plan
maintenance procedures (Section 7) have been developed to encourage thorough integration with local
decisions and processes and regular review of implementation progress.

1.1.5 Implementation of the Planning Process

To support the planning process in developing this plan, Monroe County and the participating
jurisdictions have accomplished the following:

e Developed a Steering Committee and countywide Planning Partnership with municipalities and
stakeholders.

e Reviewed the 2017 Monroe County Hazard Mitigation Plan

¢ Identified and reviewed hazards of greatest concern to the community (hazards of concern) to be
included in the update

e Profiled hazards of concern

e Estimated the inventory at risk and potential losses associated with these hazards

¢ Reviewed and updated the mitigation goals and objectives

o Reviewed mitigation strategy and actions outlined in the 2017 HMP to indicate progress

e Developed new mitigation actions to reduce the vulnerability of assets from hazards of concern
e Involved a wide range of stakeholders and the public in the plan update process

o Developed mitigation plan maintenance procedures to be executed after obtaining approval of the
plan from NYS DHSES and FEMA

As required by DMA 2000, Monroe County and participating jurisdictions have informed the public and
provided opportunities for public comment and input. In addition, numerous agencies and stakeholders

|-“: Hazard Mitigation Plan - Monroe County, New York 1-7
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Section 1: Introduction

have participated as core or support members, providing input and expertise throughout the planning
process.

This HMP Update documents the process and outcomes of the mitigation efforts of Monroe County and
its jurisdictions. Additional information on the plan update process is included in Section 3, Planning
Process. Documentation that the prerequisites for plan approval have been met is included in Section 2,
Plan Adoption.

1.1.6 Organization of This Mitigation Plan

The planning effort followed the four-phase planning process recommended by FEMA and summarized
in Figure 1-2.

|-n: Hazard Mitigation Plan - Monroe County, New York 1-8
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Section 1: Introduction

Figure 1-2. Monroe County Hazard Mitigation Planning Process

Phase 1: Organize Resources

The planning partnership is developed; resources are
identified and obtained; public involvement is
initiated. Technical, regulatory, and planning experts
are identified to support the planning process.

‘ HAZUS-MH was applied to help Monroe

County:
Phase 2: Assess Risks H = |dentify Hazards (Phase 2)
= Profile Hazards (Phase 2)

= Perform a Vulnerability Assessment
(Phase 2) including:

Inventory Assets

Estimate Losses

Evaluate Development Trends

Present Results of Risk Assessment

The planning partnership, with appropriate input,
identifies potential hazards, collects data, and
evaluates the characteristics and potential
consequences of natural and man-made hazards on
the community.

-

Phase 3: Develop a Mitigation Plan

These results provide an input to Phase 3.

The planning partnership uses the risk assessment
process and stakeholder input to understand the
risks posed by all hazards, determine what its
mitigation priorities should be, and identify options
to avoid or minimize undesired effects. The results
are a hazard mitigation plan update, including
updated mitigation strategies and a plan for
implementation.

-

Phase 4: Implement the Plan and Monitor Progress

The planning partnership brings the plan to life in a
variety of ways including: implementing specific
mitigation projects; changing the day-to-day
operation of Monroe County and jurisdictions, as
necessary, to support mitigation goals; monitoring
mitigation action progress; and updating the plan
over time.

Tb Hazard Mitigation Plan - Monroe County, New York 1-9
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Section 1: Introduction

This plan was organized in accordance with FEMA and NYS DHSES guidance, organized into two
volumes: Volume | includes all information that applies to the entire planning area (Monroe County); and
Volume Il includes specific information for the County as a jurisdiction as well as each participating

jurisdiction.

More specifically, Volume I of this plan includes the following sections:

Section 1:

Section 2:

Section 3:

Section 4:

Section 5:

Section 6:

Section 7:

Introduction: Overview of participants and planning process

Plan Adoption: Information regarding the adoption of the plan by Monroe County and
each participating jurisdiction.

Planning Process: A description of the plan methodology and development process,
committee and stakeholder roles and activities, and how the plan will be incorporated into
existing programs.

County Profile: An overview of Monroe County, including: (1) general information and
physical conditions, (2) economy, (3) land use patterns and trends, (4) population and
demographics, (5) general building stock inventory and (6) critical facilities.

Risk Assessment: Documentation of the hazard identification and hazard risk ranking
process, hazard profiles, and findings of the vulnerability assessment (estimates of the
impact of hazard events on life, safety, and health; general building stock; critical
facilities and the economy). Description of the status of local data and planned steps to
improve local data to support mitigation planning.

Mitigation Strategies: Information regarding the mitigation goals and objectives
identified by the Steering Committee in response to priority hazards of concern, and the
process by which County and local mitigation strategies have been developed or updated.

Plan Maintenance Procedures: A system to continue to monitor, evaluate, maintain, and
update the plan.

Volume Il of this plan includes the following sections:

Section 8:

Section 9:

Planning Partnership: Description of the planning partnership and jurisdictional annexes.

Jurisdictional Annexes: A jurisdiction-specific annex for Monroe County and each
participating jurisdiction containing their hazards of concern, hazard risk ranking,
capability assessments, mitigation actions, action prioritization specific only to Monroe
County or that jurisdiction, progress on prior mitigation activities (as applicable), and a
discussion of prior local hazard mitigation plan integration into local planning processes.

Appendices include:

Appendix A:

Appendix B:

Sample Resolution of Plan Adoption: Documentation that supports the plan approval
signatures included in Section 2 of this plan.

Meeting Documentation: Agendas, attendance sheets, minutes, and other documentation
(as available and applicable) of planning meetings convened during the development of
the plan.

|-|-b Hazard Mitigation Plan - Monroe County, New York 1-10
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Appendix C:

Appendix D:
Appendix E:

Appendix F:

Appendix G:

Appendix H:

Appendix I:

Appendix J:

Appendix K:

Section 1: Introduction

Public and Stakeholder Outreach Documentation: Documentation of the public and
stakeholder outreach effort including webpages, informational 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 update process.
Participation Matrix

Action Worksheet Template and Instructions

Plan Maintenance Tools: Examples of plan review templates available to support annual
plan review and example FEMA Guidance Worksheets (FEMA 386-4).

Critical Facility Inventory

Risk Assessment Supplementary Data: Details regarding past hazard events since those
documented in the 2023 plan.

NYS DHSES Planning Standards: Includes planning standards and guidelines for hazard
mitigation planning.

Linkage Procedures
Dam Supplement: This appendix contains information on high hazard dams within

Monroe County. Due to the sensitive nature of this information, details of the facilities
have been redacted for the public document.
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SECTION 2. PLAN ADOPTION

2.1 OVERVIEW

This section contains information regarding adoption of the plan by
Monroe County and each participating jurisdiction.

2.1.1 Plan Adoption by Local Governing Bodies

Adoption by the local governing bodies such as the County Legislature,
City Council, or Town/Village Board demonstrates the commitment of
Monroe County and each participating jurisdiction to fulfill the mitigation
goals and strategies outlined in the plan. Adoption of the plan via a
municipal resolution legitimizes the Hazard Mitigation Plan (HMP) and
authorizes responsible agencies to execute their responsibilities.

The County and all participating jurisdictions will proceed with formal
adoption proceedings when the Federal Emergency Management Agency
(FEMA) has completed review of the plan and provides conditional
approval of this HMP update, known as Approval Pending Adoption
(APA).

Following adoption or formal action on the plan, the jurisdiction must
submit a copy of the resolution or other legal instrument showing formal
adoption (acceptance) of the plan to the Monroe County Hazard Mitigation
Coordinator in the Monroe County Office of Emergency Management.
Monroe County will forward the executed resolutions to the New York
State Division of Homeland Security & Emergency Services (NYS
DHSES), after which they will be forwarded to FEMA for the record. The
jurisdictions understand that FEMA will transmit acknowledgement of
verification of formal plan adoption and the official approval of the plan
to the Monroe County Hazard Mitigation Plan Coordinator.

The resolutions issued by each jurisdiction to support adoption of the plan
will be included in Appendix A.

In addition to being required by
DMA 2000, adoption of the plan is
necessary because:

e Itlends authority to the plan
to serve as a guiding
document for all local and
state government officials.

It gives legal status to the
plan in the event it is
challenged in court.

It certifies to the program
and grant administrators
that the plan’s
recommendations have been
properly considered and
approved by the governing
authority and jurisdictions’
citizens.

It helps to ensure the
continuity of mitigation
programs and policies over
time because elected
officials, staff, and other
community decision-makers
can refer to the official
document when making
decisions about the
community’s future.

Source: FEMA. 2003. How to

Series: Bringing the Plan to Life

(FEMA 386-4).
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Section 3: Planning Process

SECTION 3. PLANNING PROCESS

3.1 Introduction

This section includes a description of the planning process used to update the Monroe County Hazard Mitigation
Plan (also referred herein as the “Hazard Mitigation Plan” or the “plan”), including how it was prepared, who
was involved in the process, and how the public was involved.

To ensure that the plan both met the requirements of the DMA 2000, as well as to support the long-term goal of
having all jurisdictions in the County covered under a comprehensive and cohesive county-wide DMA 2000
plan, an approach to the planning process and plan documentation was developed to achieve the following:

e The plan will be multi-jurisdictional, with the intention of including all municipalities in the County.
Monroe County invited all jurisdictions in the county to join with them in the planning process. To date, all
of the 30 local municipal governments in the County have participated in the 2023 plan update process as
indicated in Table 3-1 below. The format of this plan is such that other entities can readily join in the
regulatory 5-year plan update process, as identified in Section 7 (Plan Maintenance).

Table 3-1. Participating Monroe County Jurisdictions

Monroe County

Town of Henrietta

Town of Riga

Town of Brighton

Village of Hilton

City of Rochester

Village of Brockport

Village of Honeoye Falls

Town of Rush

Town of Chili

Town of Irondequoit

Village of Scottsville

Village of Churchville

Town of Mendon

Village of Spencerport

Town of Clarkson

Town of Ogden

Town of Sweden

Town/Village of East Rochester

Town of Parma

Town of Webster

Village of Fairport

Town of Penfield

Village of Webster

Town of Gates

Town of Perinton

Town of Wheatland

Town of Greece

Town of Pittsford

Town of Hamlin

Village of Pittsford -

e The plan considers all-natural hazards facing the area, thereby satisfying the natural hazards mitigation
planning requirements specified in DMA 2000. In addition, non-natural hazards that pose significant risk
were considered as well.

e The plan was developed following the process outlined by DMA 2000, FEMA regulations, and prevailing
FEMA and NYS DHSES guidance. Following this process ensures that all the requirements are met and
support Plan review. In addition, this plan will meet criteria for the National Flood Insurance Program
(NFIP) Community Rating System (CRS) and the Flood Mitigation Assistance (FMA) programs.

The Monroe County HMP update was written using the best available information obtained from a wide variety
of sources. Throughout the HMP update process, a concerted effort was made to gather information from
municipal and regional agencies and staff as well as stakeholders, federal and state agencies, and the residents
of the county. The HMP Steering Committee solicited information from local agencies and individuals with
specific knowledge of certain 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
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planning decisions. The hazard mitigation strategies identified in this HMP have been developed through an
extensive planning process involving local, county and regional agencies, residents, and stakeholders.

This section of the plan describes the mitigation planning process, including (1) Organization of Planning
Process; (2) Planning Activities; (3) Stakeholder Outreach and Involvement; (4) Public Outreach and
Involvement; (4) Integration of Existing Data, Plans, and Information; (5) Integration with Existing Planning
Mechanisms and Programs; and (6) Continued Public Outreach.

3.2 Organization of Planning Process

This section of the plan identifies how the planning process was organized with the many planning partners
involved and outlines the major activities that were conducted in the development of this HMP.

3.2.1 Organization of Planning Partnership

Monroe County applied for and was awarded a multi-jurisdictional planning grant under the Building Resilient
Infrastructure and Communities (BRIC) grant program (EMN-2020-BR-063-0007), which has supported the
development of this HMP.

Project management and grant administration has been the responsibility of the Monroe County Department of
Public Safety — Office of Emergency Management. A contract planning consultant (Tetra Tech) was tasked with:

e Assisting with the organization of a Steering Committee and municipal Planning Partnership;

e Assisting with the development and implementation of a public and stakeholder outreach program;

o Data collection;

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

e Assistance with the review and update of mitigation planning goals and objectives;

e Assistance with the review of past mitigation strategies progress;

e Assistance with the screening of mitigation actions and the identification of appropriate actions;

e Assistance with the prioritization of mitigation actions; and

e Authoring of the draft and final plan documents.

In July 2022, the County notified all municipalities within the County of the pending planning process and
invited them to formally participate. Jurisdictions were asked to formally notify the county of their intent to
participate (via a Letter of Intent) and to identify planning points of contact to facilitate municipal participation
and represent the interests of their respective communities.

To facilitate plan development, Monroe County developed a Steering Committee to provide guidance and
direction to the HMP update effort, and to ensure the resulting document will be embraced both politically and
by the constituency within the planning area. Specifically, the Steering Committee was charged with:

e Providing guidance and oversight of the planning process on behalf of the general planning partnership;
e Attending and participating in Steering Committee meetings;
e Assisting with the development and completion of certain planning elements, including:

o Reviewing and updating the hazards of concern,
Developing a public and stakeholder outreach program,
Assuring that the data and information used in the plan update process is the best available
Reviewing and updating the hazard mitigation goals,

O
O
O
o ldentification and screening of appropriate mitigation strategies and activities; and

|-“: Hazard Mitigation Plan - Monroe County, New York 3-2
2023




Section 3: Planning Process

e Reviewing and commenting on plan documents prior to submission to NYS DHSES and FEMA.

The Steering Committee provided guidance and leadership, oversight of the planning process, and acted as the
point of contact for all participating jurisdictions and the various interest groups in the planning area. Table 3-2

presents the members of the Steering Committee.

Table 3-2. Monroe County Hazard Mitigation Steering Committee Members

Affiliation | Name ‘ Title

Monroe County Department of Public Safety Matthew Jarrett | Office of Emergency Management
Monroe County Department of Public Safety E:f&iﬁth Office of Emergency Management
Monroe County Department of Environmental Services Clement Chung | Deputy Director

Monroe County Department of Planning and Development Rochelle Bell Senior Associate Planner

Monroe County Geographic Information System (GIS)
Services Division

Scott McCarty

Operations Manager

Rochester-Genesee Regional Transportation Authority
(RGRTA)

Bill J. Carpenter

Chief Executive Officer

Monroe County Soil & Water Conservation District Kelly Emerick Executive Director
Monroe County School Superintendents Dr. Casey Hilton Superintendent
Kosiorek

Monroe Community College in Brighton Chuck DiSalvo Public Safety - Coordinator, Strategic
Planning

University of Rochester Dr. John Kessler | Earth and Environmental Sciences,
Chair

City of Rochester Fire Department Jamie Renner City of Rochester Fire Department,
Captain

City of Rochester Emergency Management Office Karen St. Aubin | City of Rochester Emergency
Management

Town of Irondequoit
Town of Henrietta

Erin Magee
Steve Schultz

Deputy Commissioner of Public Works
Town Supervisor

All municipalities in the County were invited to participate in the planning process. It is noted that the Steering
Committee members also are part of the overall project Planning Partnership, fulfilling these responsibilities on
behalf of Monroe County. This Planning Partnership was charged with the following:

e Representing their jurisdiction throughout the planning process

Ensuring participation of all departments and functions within their jurisdiction that have a stake in
mitigation (e.g., planning, engineering, code enforcement, police and emergency services, public works)
Assisting in gathering information for inclusion in the HMP update, including the use of previously
developed reports and data

Supporting and promoting the public involvement process

Reporting on progress of mitigation actions identified in prior or existing HMPs, as applicable
Identifying, developing, and prioritizing appropriate mitigation initiatives

Reporting on progress of integration of 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

Table 3-3 shows the current members of the Planning Partnership as of the time of publication of this plan update.
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Table 3-3. Monroe County Hazard Mitigation Planning Partnership Members

Primary Point of

Alternate Point

Jurisdiction Contact of Contact Title
Office of Emergency . Office of Emergency
Monroe County Matthew Jarrett Management Elisabeth Clower Management

Town of Brighton

Michael Guyon

Commissioner of Public
Works

Chad Roscoe

Junior Engineer

Village of

Superintendent of Public

Brockport Erica Linden Manager Dan Verace Works
Town of Chili Dawn Eorte Secreta'ry to Town David Lindsey Commissioner of Public
Supervisor Works
Village qf John Hartman Mayor Stacy Stanton Clerk/Treasurer
Churchville
. Building Inspector/ Code Christa .
Town of Clarkson | Kevin Moore Enforcement Officer Filipowicz Supervisor
Town/Village of ., . - - .
East Rochester Martin D> Ambrose Village Administrator William Marr Public Works
Village of Fairport | Bryan White Village Manager’s Office Jill Wiedrick Planner
Town of Gates Cosmo A. Giunta Town Supervisor Kurt Rappazzo DUTEE T O B ]IS s
and Highways
Town of Greece Kirk Morris DPW Commissioner Matthew Trau Junior Engineer
Town of Hamlin Bernard Maier Fire Marshall Cheryl Pacelli Building Inspector

Town of Henrietta | Tim Lessing Superintendent of Highways | Steve Schultz Supervisor
Village of Hilton Mark Mazzucco Code Enforcement Officer Jeff Pearce DPW Superintendent
Village of Richard Milne Mayor Brian Anderson Village Administrator
Honeoye Falls
Town of . .
. Erin Magee PW Commissioner Thomas Alber Emergency Manager
Irondequoit
Town of Mendon John Moffitt Supervisor Corey Gates Building Inspector/Code
Enforcement
Town of Ogden Mike Zale Town Supervisor Sue Duggan BB EET B BT
Inspector
Town of Parma Mark Lenzi Building Inspector Allen Reitz Fire Marshal
Town of Penfield Jeff David 2 LY el 0T Ty Mark Valentine Town Engineer
Department
Assistant to the Director of Building and
Town of Perinton Eric Williams Commissioner of Public Greg Seigfred Codes/Department of
Works Public Works

Town of Pittsford

Salvatore Tantalo

Emergency Manager / Fire
Marshal

Paul Schenkel

Commissioner of Public
Works

\/_|Ilage of Steven Lauth Building Inspector/CEO/Fire Zack Bleier DPW Superintendent
Pittsford Marshall
Town of Riga Debbie Campanella Town Councilperson Brad O'Brocta Town Supervisor

City of Rochester

Mark Hudson

Deputy Fire Chief

Captain Jamie
Renner

Rochester Fire
Department, Special
Operations Unit

Town of Rush

Gerald Kusse

Town Supervisor

Doug Scarson

Code Enforcement

Officer
Village of I .
Scottsville Maggie Ridge Mayor Anne Hartman Village Clerk
VLEGSET Gary Pender Mayor Jackier Sullivan Village Clerk
Spencerport
Town of Sweden Kevin Johnson Supervisor Patricia Hayles Deputy Supervisor

Town of Webster

Andrew Vorndran

Fire Marshal/Community
Development

Mary Herington

Town Engineer

Li-
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Primary Point of Alternate Point

Jurisdiction Contact of Contact Title
. . Superintendent of Public
Village of Webster | Jake Swingly Works Darrell Byerts Mayor
Town of . . .
Wheatland Jay Coates Fire Marshal Linda Dobson Town Supervisor

The various jurisdictions in Monroe County have differing levels of capabilities and resources available to apply
to the plan update process, and further, have differing exposure and vulnerability to the natural hazard risks being
considered in this plan. It was Monroe County’s intent to encourage participation by all-inclusive jurisdictions,
and to accommodate their specific needs and limitations while still meeting the intents and purpose of plan
update participation. Such accommodations have included the establishment of a Steering Committee, engaging
a contract consultant to assume certain elements of the plan update process on behalf of the jurisdictions, and
the provision of additional and alternative mechanisms to meet the purposes and intent of mitigation planning.

Ultimately, jurisdictional participation is evidenced by a completed annex of the HMP wherein jurisdictions
have individually identified their planning points of contact, evaluated their risk to the hazards of concern,
identified their capabilities to effect mitigation in their community, and identified and prioritized an appropriate
suite of mitigation initiatives, actions, and projects to mitigate their hazard risk; and eventually, by the adoption
of the updated plan via resolution. Refer to Section 9 of this HMP.

Appendix D (Participation Matrix) identifies those individuals who represented the municipalities during this
planning effort and indicates how they contributed to the planning process.

It is noted that all municipalities in the County actively participate in the National Flood Insurance Program and
have a designated NFIP Floodplain Administrator (FPA). All FPAs have been informed of the planning process,
reviewed the plan documents, and provided direct input to the plan update. Local FPASs are identified as part of
the Hazard Mitigation Planning Team presented within each of the jurisdictional annexes in Section 9, as well
as in Appendix D (Participation Matrix).

3.2.2 Planning Activities

Members of the Planning Partnership (individually and as a whole), as well as key stakeholders, convened and/or
communicated on an as-needed basis to share information and participate in workshops to identify hazards;
assess risks; review existing inventories of and identify new critical facilities; assist in updating and developing
new mitigation goals and strategies; and provide continuity through the process to ensure that natural hazards
vulnerability information and appropriate mitigation strategies were incorporated. All members of the Planning
Partnership had the opportunity to review the draft plan, supported interaction with other stakeholders, and
assisted with public involvement efforts.

A summary of Planning Partnership activities, including meetings held during the development of the plan, is
included in Table 3-3. This summary table identifies only the formal meetings and milestone events held during
the plan update process and does not reflect the larger universe of planning activities conducted by individuals
and groups throughout the planning process. In addition to these meetings, there was a great deal of
communication between Planning Partnership members and the consultant through individual local meetings,
phone and email.

After completion of the plan, implementation and ongoing maintenance will become a function of the Planning
Partnership as described 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 updates.
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Table 3-4 presents a summary of planning activities and general project planning efforts conducted during the
plan development process. It also identifies which DMA 2000 requirements the activities satisfy.
Documentation of meetings (agendas, sign-in sheets, minutes, etc.) may be found in Appendix C (Public and
Stakeholder Outreach).

Table 3-4. Summary of Mitigation Planning Activities / Efforts

June 24 and June

DMA 2000
Requirement

Description of Activity
Meetings with NYS DHSES to discuss

Participants
Monroe County Office of Emergency

29, 2022 planning process timeline, NYS and Management, NYS DHSES, Tetra
FEMA requirements Tech
June 5, 2022 2 Project Start Up Meeting: Discuss Monroe County Office of Emergency
proposed planning process and scope of Management, Tetra Tech
work including documenting participation,
schedule, and public and stakeholder
outreach and involvement.
July 2022 2 All municipalities invited to participate in -
the planning process.
July 15, 2022 2,3c GIS data collection meeting Monroe County Office of Emergency
Management, Monroe County GIS
Operations, Tetra Tech
Bi-Weekly - Weekly project status meeting to discuss Monroe County Office of Emergency
action items in support of the expedited Management, Tetra Tech
planning process
1lc, 2 Interested jurisdictions submit Letters of See Appendix D
Intent to Participate in this planning
process, acknowledging municipal
participation requirements and identifying
planning point(s) of contact.
August 1, 2022 - Meeting with Monroe County Monroe County Office of Emergency
Communications Department to discuss Management, Monroe County
communication strategy Communications Department, Tetra
Tech
August 9, 2022 | 1b, 2, 3a, 3b, 3c, SC Kickoff Meeting: Review project See Appendix D
4a, 5¢ schedule; review municipal participation,
discuss municipal Kick Off meeting and
local data collection; review and discuss
sources and availability of County and
regional data; discuss public and
stakeholder outreach efforts.
August 10, 2022 | 1b, 2, 3a, 3b, 3c, Municipal Kick-Off Meeting: Complete County and municipal representatives
4a overview of planning process, plan and stakeholders. See Appendix D
participant expectations, review of hazards
and hazards of concern identification,
discussion of data needs and data
collection process explaining all provided
worksheets, discussion of public and
stakeholder outreach efforts
August 18, 2022 1b Monroe County Stormwater Coalition Monroe County Stormwater Coalition
Meeting: Presented HMP update process
to Coalition and requested input and
support. Encouraged municipal
representatives to participate in planning
process.
August 2022 2 Public project website developed: Core Planning Team, Contract Planner
https://www.monroecountynyhmp.com/
September 2022 2 Online Public Hazard Preparedness and Core Planning Team, Contract Planner

Mitigation survey developed and deployed

Li-
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DMA 2000 ‘ ‘
Date Requirement Description of Activity Participants
September 2022 2 Online Stakeholder Hazard Mitigation Core Planning Team, Contract Planner
surveys developed and deployed
September 2022 2 Online Neighboring County Mitigation Core Planning Team, Contract Planner
survey developed and deployed
October 6, 2022 2 Public Information Meetings on planning Core Planning Team, NYS DHSES,

process held

Public

October 13, 1a, 33, 3b, 3¢, 3d Steering Committee Risk Assessment See Appendix D
2022 Meeting
October 13, 1a, 3a, 3b, 3c, 3d Planning Partnership Risk Assessment See Appendix D
2022 Meeting
October 17, 1a, 2, 4a, 4b, 4c Mitigation Strategy Workshop See Appendix D
2022
November 1, 1a, 2, 4a, 4b, 4c Lakeshore Communities Annex Town of Brighton, Town of Webster,
2022 Development Meeting Town of Parma, City of Rochester,
Town of Clarkson, Town of Gates,
Village of Hilton, Village of Webster,
Town of Greece, Tetra Tech
November 1, 1a, 2, 44, 4b, 4c Southeast Communities Annex Town of Henrietta, Town of Penfield,
2022 Development Meeting Town of Rush, Monroe County,
Village of Fairport, Village of Honeoye
Falls, Town of Perinton, Tetra Tech
November 3, 1a, 2, 4a, 4b, 4c Southwest Communities Annex Town of Hamlin, Village of Chile,
2022 Development Meeting Town of Wheatland, Town/Village of
East Rochester, Village of Churchville,
Town of Ogden, Village of Brockport,
Village of Scottsville, Town of Riga,
Town of Sweden
November 21, 1b,2,3,4,5 Steering Committee Meeting- Plan Steering Committee; Contract Planner
2022 Maintenance, Draft Plan Review See Appendix D
November 23, 2 Draft Plan posted to public project website Public and Stakeholders
2022
November 29, 1b FEMA Flood Risk Insurance Open House. Public and Stakeholders
2022 Information on the HMP planning process
was made available to attendees.
Attendees were encouraged to review the
Draft Plan.
December 23, 1b, 2 Public and stakeholder comments to Draft Public and Stakeholders

2022 Plan received and incorporated into Final
Plan.
December 23, All requirements | Final plan submitted to NYS DHSES and NYS DHSES, FEMA Region Il
2022 FEMA Region Il
Upon plan la Plan adoption by resolution by the All plan participants
approval by governing bodies of all participating
FEMA municipalities

Note: TBD = to be determined.
Each number in column 2 identifies specific DMA 2000 requirements, as follows:
1a - Prerequisite - Adoption by the Local Governing Body

1b - Public Participation
2 - Planning Process - Documentation of the Planning Process

3a - Risk Assessment - Identifying Hazards

3b - Risk Assessment - Profiling Hazard Events

3c - Risk Assessment — Assessing Vulnerability: Identifying Assets

3d - Risk Assessment - Assessing Vulnerability: Estimating Potential Losses

3e - Risk Assessment - Assessing Vulnerability: Analyzing Development Trends

4a - Mitigation Strategy - Local Hazard Mitigation Goals

4b - Mitigation Strategy - Identification and Analysis of Mitigation Measures

4c - Mitigation Strategy - Implementation of Mitigation Measures

5a - Plan Maintenance Procedures - Monitoring, Evaluating, and Updating the Plan
5b - Plan Maintenance Procedures - Implementation through Existing Programs
5c - Plan Maintenance Procedures — Continued Public Involvement

T
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3.3 Stakeholder Outreach and Involvement

This section details the outreach to, and involvement of, the many agencies, departments, organizations, non-
profits, districts, authorities, and other entities that have a stake in managing hazard risk and mitigation,
commonly referred to as stakeholders.

Diligent efforts were made to assure broad regional, county, and local representation in this planning process.
To that end, a comprehensive list of stakeholders was developed with the support of the Steering and Planning
Partnerships. Stakeholder outreach was performed early and throughout the planning process. In addition to
“mass media” notification efforts, identified stakeholders were invited to attend the Planning Partnership risk
assessment meeting, while key stakeholders were requested to participate on the Steering and/or Planning
Partnerships. Information and input provided by these stakeholders has been included throughout this plan where
appropriate, as identified in the references.

The following is a list of the various stakeholders that were invited to participate in the development of this plan,
along with a summary of how these stakeholders participated and contributed to the plan. This summary listing
cannot represent the sum total of stakeholders that were aware of and/or contributed to this plan since formal
and informal outreach efforts were utilized throughout the process by the many planning partners involved in
the overall effort. Complete documentation of such broad-based and often locally focused efforts is impossible.
Instead, this summary is intended to demonstrate the scope and breadth of the stakeholder outreach efforts made
during the planning process.

3.3.1 Federal Agencies

FEMA Region I1: Provided updated planning guidance; provided summary and detailed NFIP data for planning
area; presented preliminary regulatory flood products to municipalities and the public; attended meetings;
participated in a Mitigation Strategy Workshop; conducted plan review.

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:

o National Centers for Environmental Information (NCEI)

e National Hurricane Center (NHC)

o National Oceanic and Atmospheric Administration (NOAA)
e National Weather Service (NWS)

e Storm Prediction Center (SPC)

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

e U.S. Census Bureau

3.3.2 State Agencies

New York State Department of Homeland Security and Emergency Services (NYS DHSES: Headquarters
and Region I1): Administered planning grant and facilitated FEMA review; provided updated planning
guidance; attended meetings; participated in the Mitigation Strategy Workshop, provided review of Draft and
Final Plan.

New York State Department of Environmental Conservation (NYSDEC): Provided data and information
on the number and locations of dams.
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3.3.3 County and Regional Agencies, Commissions and Non-Profits

The following county/regional agencies, commissions, and non-profits were invited to participate during the

planning process. The table below describes how each participated.

Table 3-5. County and Regional Agencies, Commissions, and Non-Profits

County and Regional Agencies,

Commissions and Non-Profits

Monroe County Department of Environmental
Services

Participation

Served on steering committee, attended meetings, completed hazard of
concern exercise and goals and objectives exercise and reviewed draft plan.

Monroe County Department of Planning and
Development

Served on steering committee, provided input, and reviewed draft plan.

Monroe County Geographic Information
System (GIS) Services Division

Served on steering committee, attended meetings, and provided input and
reviewed draft plan.

Monroe County Office of Emergency
Management

Served on steering committee, attended meetings and reviewed draft plan.

Rochester-Genesee Regional Transportation
Authority (RGRTA)

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise and reviewed draft plan.

Monroe County Soil & Water Conservation
District

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise and reviewed draft plan.

Monroe County School Superintendents

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise and reviewed draft plan.

Monroe Community College in Brighton

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise and reviewed draft plan.

University of Rochester

Served on the steering committee, provided input, and reviewed draft plan .

City of Rochester Fire Department

Served on the steering committee, provided input, and reviewed draft plan.

City of Rochester Bureau of Operations

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise, and reviewed draft plan.

Town of lIrondequoit

Served on steering committee, attended meetings, provided input and
reviewed draft plan.

Town of Henrietta

Served on steering committee, attended meetings, completed hazards of
concern exercise and goals and objectives exercise and reviewed draft plan.

Monroe County Department of Transportation
(MCDOT)

Provided input and reviewed draft plan.

Irondequoit Bay State Marine Park

Provided input and reviewed draft plan.

Monroe County Department of Public Health

Provided input and reviewed draft plan.

Rochester Water Bureau

Provided input and reviewed draft plan.

YMCA of Greater Rochester

Provided input and reviewed draft plan.

YWCA of Rochester& Monroe County

Provided input and reviewed draft plan.

Spiritus Christi Prison Outreach/ Jennifer
House

Invited to take the stakeholder survey and review the draft plan.

Rochester Area Community Foundation
(Aging Alliance member)

Invited to take the stakeholder survey and review the draft plan.

Mt. Hope Family Center

Invited to take the stakeholder survey and review the draft plan.

Open Door Mission

Invited to take the stakeholder survey and review the draft plan.

Partners Ending Homelessness

Invited to take the stakeholder survey and review the draft plan.

Pencostal Power of Delivery

Invited to take the stakeholder survey and review the draft plan.

Person Centered Housing Options (PCHO)

Invited to take the stakeholder survey and review the draft plan.

Holy Apostles Church

Invited to take the stakeholder survey and review the draft plan.

Holy Childhood

Invited to take the stakeholder survey and review the draft plan.

Hope Initiatives

Invited to take the stakeholder survey and review the draft plan.

House of Mercy

Invited to take the stakeholder survey and review the draft plan.

Li-
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County and Regional Agencies,
Commissions and Non-Profits

Jewish Family Services

Participation
Invited to take the stakeholder survey and review the draft plan.

Baden Street Settlement

Invited to take the stakeholder survey and review the draft plan.

Bethany House

Invited to take the stakeholder survey and review the draft plan.

Beyond the Sanctuary

Invited to take the stakeholder survey and review the draft plan.

Big Brothers Big Sisters of GR

Invited to take the stakeholder survey and review the draft plan.

Bishop Sheen Ecumenical Housing
Foundation, Inc.

Invited to take the stakeholder survey and review the draft plan.

Bivona Child Advocacy Center

Invited to take the stakeholder survey and review the draft plan.

Booth Haven & Safe Haven

Invited to take the stakeholder survey and review the draft plan.

Boys & Girls Clubs of Rochester

Invited to take the stakeholder survey and review the draft plan.

Catholic Charities (CCCS)

Invited to take the stakeholder survey and review the draft plan.

Catholic Charities (CFC)

Invited to take the stakeholder survey and review the draft plan.

CCFCS

Invited to take the stakeholder survey and review the draft plan.

490 Farmers

Invited to take the stakeholder survey and review the draft plan.

Action for a Better Community, Inc.

Invited to take the stakeholder survey and review the draft plan.

Agape Haven of Abundance

Invited to take the stakeholder survey and review the draft plan.

Asbury Day Care Center

Invited to take the stakeholder survey and review the draft plan.

Center for Community Alternatives

Invited to take the stakeholder survey and review the draft plan.

Center for Employment Opportunities

Invited to take the stakeholder survey and review the draft plan.

Charles Settlement House

Invited to take the stakeholder survey and review the draft plan.

Coffee Connection

Invited to take the stakeholder survey and review the draft plan.

Community Place of Greater Rochester

Invited to take the stakeholder survey and review the draft plan.

Compeer Rochester

Invited to take the stakeholder survey and review the draft plan.

CP Rochester

Invited to take the stakeholder survey and review the draft plan.

Crossroads of Caring, Inc.

Invited to take the stakeholder survey and review the draft plan.

Daystar Kids

Invited to take the stakeholder survey and review the draft plan.

Deaf Refugee Advocacy

Invited to take the stakeholder survey and review the draft plan.

Depaul Hopelink

Invited to take the stakeholder survey and review the draft plan.

Eagle Star Housing

Invited to take the stakeholder survey and review the draft plan.

Empire Justice Center

Invited to take the stakeholder survey and review the draft plan.

Episcopal Diocese of Rochester

Invited to take the stakeholder survey and review the draft plan.

Family Promise of Greater Rochester

Invited to take the stakeholder survey and review the draft plan.

Girl Scouts of Western New York

Invited to take the stakeholder survey and review the draft plan.

Healers Village/ Ubntu Village Works

Invited to take the stakeholder survey and review the draft plan.

Heritage Christian Services

Invited to take the stakeholder survey and review the draft plan.

Hillside

Invited to take the stakeholder survey and review the draft plan.

JustCause

Invited to take the stakeholder survey and review the draft plan.

Landmark Society of Western NY

Invited to take the stakeholder survey and review the draft plan.

Legal Aid Society of Rochester, NY Inc.

Invited to take the stakeholder survey and review the draft plan.

Legal Assistance of Western New York, Inc.

Invited to take the stakeholder survey and review the draft plan.

Lifespan

Invited to take the stakeholder survey and review the draft plan.
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County and Regional Agencies,
Commissions and Non-Profits

Living Word COGIC Outreach
Loop Ministries

Participation
Invited to take the stakeholder survey and review the draft plan.

Invited to take the stakeholder survey and review the draft plan.

The Center for Youth Services Invited to take the stakeholder survey and review the draft plan.

TRU-Impact Inc. Invited to take the stakeholder survey and review the draft plan.

Urban League of Rochester Invited to take the stakeholder survey and review the draft plan.

Webster Comfort Care House
Willow DV Center

Depaul Invited to take the stakeholder survey and review the draft plan.

Invited to take the stakeholder survey and review the draft plan.

Invited to take the stakeholder survey and review the draft plan.

Save Rochester Inc. Invited to take the stakeholder survey and review the draft plan.

Seneca Waterways Council, BSA Invited to take the stakeholder survey and review the draft plan.

Sisters of St. Joseph Invited to take the stakeholder survey and review the draft plan.

SportNet, Division of CP Rochester Invited to take the stakeholder survey and review the draft plan.

U.S. Geological Survey (USGS): Provided data and information.

Academia (School districts and other academic institutions): Many municipalities directly involved school
district representatives in the planning process, as identified in Table 3-3. Municipalities were asked to invite
representatives of their local schools to complete a stakeholder survey. Additionally, the following school
districts, colleges, and academic organizations in the county were invited to complete a stakeholder survey and
review the draft plan:

e Bryant and Stratton College in Greece and e Brockport Central School District

Henrietta

Colgate Rochester Crozer Divinity School
Monroe Community College in Brighton
with a campus in the city

Nazareth College in Pittsford

Roberts Wesleyan College in Chili
Rochester Institute of Technology in
Henrietta

St. Bernard's School of Theology and
Ministry in Pittsford

State University of New York at Brockport
University of Rochester

Rochester City School District

Churchville-Chili Central School District
Fairport Central School District
Gates Chili Central School District
Penfield Central School District
Pittsford Central School District
Allendale Columbia School
Rochester School for the Deaf

New York Sea Grant

Mary Cariola Center

ROCmusic Collaborative
EnCompass: Resources for Learning
Hochstein School

Law Enforcement: Many municipalities directly involved police and other law enforcement representatives in
the planning process, as identified in Table 3-3. Municipalities were asked to invite their law enforcement
agencies to complete a stakeholder survey. Further, the following police departments and law enforcement
agencies in the County were invited to complete a stakeholder survey and review the draft plan:

e Fairport Police e Irondequoit Police
e Brighton Police e New York State Police
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Monroe County Sheriff
Brockport Police

Gates Police

Rochester Police

East Rochester Police
Webster Police
Ogden Police

Greece Police

Fire Districts and Fire Departments: Many municipalities directly involved fire district/department, haz-mat
teams, and rescue team representatives in the planning process, as identified in Table 3-3. Municipalities were
asked to invite their fire departments to complete a stakeholder survey. In addition, the following fire
district/department, haz-mat teams, and rescue team representatives in the County were invited to complete a
stakeholder survey and review the draft plan:

NY State Fire

Town of Hamlin Fire Marshal
Village of Honeoye Falls Fire Chief
Town of Parma Fire Marshal

Town of Penfield Fire Marshal

Town of Pittsford Fire Marshal

City of Rochester Deputy Fire Chief
Town of Webster Fire Marshal
Town of Wheatland Fire Marshal

Hospitals and Health-Care Facilities: The following hospitals and health-care facilities in the County were
invited to complete a stakeholder survey and review the draft plan:

Monroe Community Hospital (MCH)
Strong Memorial Hospital (Strong)
Highland Hospital

Rochester General Hospital

Unity Hospital

Common Ground Health

Center for Community Health and
Prevention

National Technical Institute for the Deaf
Healthi Kids Coalition

African American Health Coalition
National Center for Deaf Health Research
City of Rochester Bureau of Youth
Services

Rochester Monroe Anti-Poverty Initiative
Culver Medical Group

Mental Health Association of
Rochester/Monroe County, Inc.
Rochester Mental Health Center
Manhattan Square Family Medicine
Rochester Rehab

Golisano Autism Center

Spiritus Christi Mental Health Center
Huther Doyle

MC Collaborative

AutismUp

Ambulance/Emergency Medical Services: Municipalities were asked to invite their ambulance and emergency
medical service providers to complete a stakeholder survey. In addition, the following ambulance and emergency
medical service providers in the County were also invited to complete a stakeholder survey and review the draft
plan:

e City of Rochester Emergency Communications
e Monroe County Emergency Medical Services
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Utilities: In addition to municipal utilities, the following utility companies in the County were invited to
complete a stakeholder survey and review the draft plan:

e Monroe County Water Authority
e Rochester Water Bureau

Transportation: The following transportation companies and organizations in the County were invited to
complete a stakeholder survey and review the draft plan:

o Genesee & Wyoming Railroad Services Inc.
e Medical Motor Service

3.3.4 Adjacent Jurisdictions

The County has made an effort to keep surrounding jurisdictions appraised of the project and allowed the
opportunity to provide input to this planning process via a stakeholder survey and a request to review the draft
plan. Specifically, the following adjoining county and state representatives were contacted in September 2022
to inform them about the availability of the project website, draft plan documents and surveys, and invited to
provide input to the planning process:

e Orleans County (NY)

o Division of Emergency Management

o Planning Department

o Orleans County Planning Commission
e Genesee County (NY)

o Office of Emergency Management

o Genesee County Planning Commission

o Genesee County Planning Department
e Livingston County (NY)

o Office of Emergency Management

o Planning Department

o Livingston County Planning Commission
e Ontario County (NY)

o Office of Emergency Management

o Planning Department
o Wayne County (NY)

o Office of Emergency Management

o Planning Department

Input from neighboring counties which responded to the survey is summarized in the section below.

3.3.5 Stakeholder and Neighboring County Survey Summaries

The following provides a summary of the results and feedback received by stakeholders who completed the
survey. Feedback was reviewed by the Steering Committee and integrated where appropriate in the plan.

Stakeholder Survey

The stakeholder survey was designed to help identify general needs for hazard mitigation and resiliency within
Monroe County from the perspective of stakeholders, as well as to identify specific projects that may be included
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in the mitigation plan. It was distributed to identified stakeholders, including the various county and municipal
departments and agencies in the County. As of November 7, 2022, 27 stakeholders completed the survey, with
respondents coming from the academic/research sector, business/commerce sector, emergency services sector,
and public works. Over 50 percent of respondents identified as being from some other sector. The majority of
respondents represented groups that either served the City of Rochester (42.1 percent) or Monroe County as a
whole (47.4 percent).

When asked if the organization maintains or manages anything within their designated service area, 63.2 percent
said no they do not manage any facilities. For those that did answer, they indicated the following facilities:
buildings, stormwater infrastructure, roads, or water/sewer plants. The remaining respondents noted a variety of
work including human services, sheltering programs, and spiritual health.

73.7 percent of respondents noted that they work with socially vulnerable populations. Examples of this work
included:

e  Work with the local and national Deaf communities

e  Support for individuals with disabilities

e Support for refugees, the economically disadvantaged, developmentally disabled, and those diagnosed
with HIV/AIDS

e Housing and services to the homeless population

e Drug and alcohol addiction services

e Services and support for individuals with autism

e Youth and young adult support including sheltering, crisis nurseries, and transitional living

e Reentry programs for prison release

e Support for those with mental health challenges

e Food distribution

Hazard and Damage Identification

29.4 percent of respondents indicated that buildings, facilities, or structures their organization is involved with
have been impacted by a natural hazard. Of these, respondents noted wind damage to buildings and utilities,
mild flooding, and snow/ice storms.

In addition to asking about whether or not their facilities were damaged, stakeholders were also asked what areas
they believe to be the most vulnerable to natural hazards, and the problems they face. The respondents provided
hazards and impacts:

e Flooding causing water damage and blocking roads

o Flash floods causing the sanitary sewer main to be overwhelmed

e Damage to overhead electric lines

o Tree damage and fall, especially impacting transportation and power supply
e Communication interruptions, heightened by a lack of cell coverage

e  Sanitary sewer main gets overwhelmed during flash flooding events

e Power outages causing a halt in internet services

41.2 percent of respondents indicated they did not know if their facilities are prepared for withstanding natural
disasters and 17.7 percent said their facilities are not adequately prepared for withstanding natural disasters. 35.3
percent did feel their facility was prepared. Less than half of respondents believed the transportation
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infrastructure serving their facilities is designed and equipped to withstand closures and damage due to natural
hazards and are able to provide long-term support for your community’s needs.

Only 11.8 percent feel their utility infrastructure is equipped to withstand natural hazards and provide
uninterrupted service during a hazard event.

Community Preparedness

43.8 percent of respondents noted they are aware of the location and number of socially vulnerable populations
in their community/operating area. Only 13.3 percent felt that education and outreach programs regarding
hazards in Monroe County are effective in informing these vulnerable populations on what they should do to
prepare for and reduce personal risk to natural disasters.

The majority of respondents were either unsure (40.0 percent) or did not believe (40.0 percent) the public,
particularly vulnerable populations are aware of, understand, or take advantage of emergency warning and
notification systems and services.

Just under half (46.7 percent) of respondents felt that local government understands, supports, and possesses
adequate resources for hazard risk reduction efforts in their community. Over half (53.3 percent) of respondents
believe that private businesses play a direct critical role in their organization’s operation and daily function.

76.9 percent of total respondents being part of an Emergency Operations Plan, 40.0 percent being part of a
Continuity of Operations/Government Plan, and 40.0 percent being part of an Evacuation Plan. More than half
(66.7 percent) of participants also indicated their organization is resilient with respect to a natural disaster.

Project Identification

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

o Free and easily accessible training for hazard events.
e Upgrades for communication infrastructure, particularly internet connectivity.

Neighboring County Survey

The neighboring county survey was sent to the surrounding counties of Monroe due to their proximity to the
county and because the effects of hazard events that impact Monroe County would be similar to that of their
neighbors. As of Thursday, October 10™, 2022, two counties submitted the survey (Orleans County and
Livingston County).

The Neighboring County Survey was broken down into 5 sections: Emergency Operations and Continuity of
Operations Planning, Risk and Vulnerability, Evacuation and Sheltering, Information Sharing, and Projects,
Grants, Education and Outreach, each detailed below.

Emergency Operations and Continuity of Operations Planning

No respondents answered survey questions regarding if any shared service or mutual aid agreements are in place
between their county and Monroe County. However, Orleans County noted that Monroe County is involved in
their county’s emergency operations planning through mutual aid response. Each respondent noted that Monroe
County is not involved in their Continuity of Operations Planning. One responded noted that communication
improvements are needed regarding emergency operations and disaster response.
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Risk and Vulnerability

Livingston County noted that they share risk and vulnerability assessments regarding the Mount Morris Dam
with Monroe County.

Evacuation and Sheltering

None of the respondents indicated if there is collaboration with Monroe County on establishing evacuation routes
or alternative evacuation routes. However, Orleans County noted they would consult with Monroe County before
making evacuation decisions if the need arose. Livingston County noted that evacuation routes may not be
maintained to the same level of protection across county lines.

Orleans County noted they would consult with Monroe County if making sheltering decisions would impact
Monroe. No shared spaces for temporary housing were identified.

Information Sharing

Both respondents noted they have access to Monroe County’s emergency operations centers at the county and
local levels.

Projects, Grants, Education, and Outreach

Orleans County noted that flooding along the lakeshore is a concern they share with Monroe. Livingston County
noted concerns with vulnerabilities associated with Mount Morris Dam. Orleans County shares information on
potential shared mitigation projects during Emergency Management Association meetings and would set up
follow up meetings as necessary.

Respondents did not identify any projects as requiring cross-collaboration between county boundaries. However,
Orleans and Livingston County both noted they collaborate on grant applications through the Hazmat
Consortium. Livingston County noted that DMNA and the Red Cross conduct hazard mitigation related outreach
in both Livingston and Monroe Counties.

3.3.6 Public Outreach

In order to facilitate better coordination and communication between the Planning Partnership and citizens and
to involve the public in the planning process, it was determined that draft documents will be made available to
the public through a variety of venues including printed and online format. This effort is intended to increase the
likelihood of hazard mitigation becoming one of the standard considerations in the evolution and growth of
Monroe County.

The Steering and Planning Partnerships have made the following efforts toward public participation in the
development and review of the Plan:

e The public was informed of the hazard mitigation planning effort commencement at the kick-off
meeting and through press releases, news articles, and public service announcements released
throughout the planning process. Copies of these announcements may be found in Appendix C.

¢ Media Release to local news sources.

e To inform the public and County agencies of the ongoing plan update effort, updates regarding the
mitigation planning process have been made at county-wide meetings including those of the Monroe
County Stormwater Coalition

e A public website is being maintained as another way to facilitate communication between the Steering
Committee, planning partnership, public and stakeholders (www.Monroecountynyhmp.com). The
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public website contains a project overview, County and local contact information, access to the citizens
survey and various stakeholder surveys, and sections of the HMP for public review and comment.
All participating municipalities have been 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:

o Town of Chili
Town of Ogden
Town of Parma
Town of Penfield
Town of Perinton
Town of Webster
Village of Fairport
Village of Spencerport

o Village of Webster
In order to facilitate coordination and communication between the Planning Partnership and citizens
and involve the public in the planning process, the Plan Update will be available to the public through
a variety of venues. A printed version of the Plan will be maintained at the Monroe County Office of
Emergency Management, and Monroe County Department of Planning.
An on-line natural hazards preparedness citizen survey was developed to gauge household preparedness
that may impact Monroe County and to assess the level of knowledge of tools and techniques to assist
in reducing risk and loss of those hazards. The questionnaire asks quantifiable questions about citizen
perception of risk, knowledge of mitigation, and support of community programs. The questionnaire
also asks several demographic questions to help analyze trends.
The questionnaire was posted on the County website on September 14, 2022, and was available through
November 7™ for public input. All participating municipalities have been requested to advertise the
availability of the survey via local homepage links, and other available public announcement methods
(e.g., Facebook, Twitter, email blasts, etc.). Roughly 100 responses have been collected. A summary
of survey results is provided later in this Section with full results provided in Appendix C of this plan.
Directed response surveys were distributed to Academia, Fire Departments, EMS, Hospitals and
Healthcare Organizations, Business and Commercial interests, Utilities and Law Enforcement
stakeholders as detailed in the Stakeholder outreach subsection of this chapter. A summary of survey
results is provided later in this Section with full results provided in Appendix C of this plan. In addition,
an example of the directed stakeholder surveys is presented in Appendix C.
Public Information meetings on the HMP update process with both virtual and in-person options were
held on October 6, 2022. A recording of one meeting was posted on the HMP webpage.
The Draft Plan was posted to the public website as of November 23, 2022, for public review and
comment. All public comments were directed to the Monroe County Office of Emergency Management
for collection and review by the Steering Committee. All public comments received were forwarded to
the appropriate jurisdiction and/or agency and incorporated into the final plan as appropriate.
Information on the draft HMP was made available at a FEMA Flood Risk and Insurance Open House
that was hosted by Monroe County and took place during the public review period.
Once submitted to NYS DHSES/FEMA, the Final Plan will be available for public review and comment
in the same manner and format as the Draft Plan, as well as in hard-copy format at the following as
identified in Section 7, “Plan Maintenance”.

O 0O O O 0O O O

Examples of virtual outreach via websites and social media completed by the County and municipalities are
provided below.

T
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Monroe County Hazard Mitigation Plan

2023 Update

Home About What is Mitigation Meetings Calendar Explore the Plan Additional Information

Monroe County Hazard Mitigation Plan Update

Welcome to the Monroe County Hazard Mitigation Plan (HMP) Website. This website provides
MONROE COUNTY HAZARD
MITIGATION PLAN UPDATE project updates, resources, and links to hazard mitigation in support of the HMP update.

REPRESENT AN ORGANIZATION OR GROUP THAT
mmmimmnmmmr

for the entire county. During the course of this planning project, county and local leaders and the
‘ 'i' @'M community will work in tandem to identify risks, assess capabilities, and formulate a strategy to

I CLICK HERE TO TAKE THE SURVEY reduce disaster vulnerability.

The goal of the project is to save lives and property through the reduction of hazard vulnerability

Public participation and feedback is a vital part of the hazard

mitigation planning process. The Monroe County Hazard Mitigation Steering Committee has
MITIGATION PLAN UPDATE

LIVE OR WORK IN THE COUNTY? WE NEED
Monroe County HMP update. This survey will be used to develop portions of the HMP. Thank you YOUR HELP!

for participating in this important initiative by providing us with your anonymous survey 0 e e
contribution. s & g P & e I
L1ICK HF!

developed a Mitigation Survey to assist in providing the public an outlet to contribute to the

MONROE COUNTY HAZARD J

Monroe County Hazard Mitigation Plan

2023 Update

Home About What is Mitigation Meetings Calendar Explore the Plan Additional Information

Meetings

Steering Committee Kick-Off Meeting - 8/9/2022

+ Meeting Recording
* Presentation

* Agenda
Planning Partnership Kick-Off Meeting - 8/10/2022

« Meeting Recording
+ Presentation

« Agenda

Tb Hazard Mitigation Plan - Monroe County, New York 3-18
2023




Section 3: Planning Process

Office of Emergency Management -

Office of Emergency Management
frice /”_ & Mgy g Monroe County, NY
onroe County, New York
48m-Q
Adam J. Bello jl-umrh; P. Henry Is your family storm-ready +.;? Have ideas for
Executive ) iblic Safe

making Monroe County more resilient to natural
hazards? Let us know! For meeting details, please
use the following link to learn more about the
public meetings and also the Monroe County
Hazard Mitigation Plan:
https://monroecountynyhmp.com/meeti

#ROC #HazardMitigation #Community

County Emergency Ma

of the public
13 and 17,

o 4

*  Public Informational Meetings: Octaber 6 at 2pm and 7pm

« Steering Committee Risk Assessment Meeting: October 13, 10am

*  Planning Partnership Risk Assessment Meeting: October 13, 11am
* Mitigation Strategy Workshop: October 17, 11am

oY Like (J Comment ~> Share

For meeting details, please use the following fink: htips://ww Secountyn:

facilities that might be impacted by natural disas
mplemented will reduce vulnerability and en

urrent Hazard Mitigation Plan, it allows Monroe County and the

Jigible for future pre-disaster mitigation funding from FEMA. Example of grant
Include home acquis

eligible proj or elevations, retrofitting critical facilities, and local flood

control measures.

Monroe County Hazard Mitigation Plan - Public Survey

1. Introduction

Monroe Coun idents,

Monroe County has assembled a team to update our hazard mitigation plan which addresses hazards that

may impact our county and municipalities. Please help us plan for future disaster by completing this survey

=garding hazards in the county.

This survey is designed to help us gather information from around Monroe County to help us better
These gu u

any intent or future priorities of any governing body. This

coordinate ac es and reduc tions are for information

risk of injury or property dam

gathering only and do not necessarily re

ion will be shared

th municipal, state, federal, and county entities for planning purposes only.

will be asked if you live in a floodplain. If you do not kno e not sure, please check the FEMA website:

https/msc.fem:

The Monroe County Hazard Mitigation Planning Partnership thanks you in advance for your cooperation and

participation.
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o IR Monroe County Hazard Mitigation Plan

I Home

Home | News

Chili Community Center

nnial - [

j  ChiliBicent
Bicentennial Gala
Bicentennial Activities ﬂ Is your family storm-ready? Have ideas for making Monroe County more resilient to natural disasters? Let us know! We are updating the
Bicentennial Exhibit l County’s Hazard Mitigation Plan and are looking for your feedback to inform our planning process. Take the survey to contribute your

Bicentennial 5K & Family Walk knowledge!

Timeline

Bicenteni

Area Promotional Videos

i " MONROE COUNTY HAZARD
MITIGATION PLAN UPDATE

Celebration of First Town Board

Will the Meeting Come to Order LIVE OR WORK IN THE COUNTY? WE NEED
Historical Digest of Early Chili YOUR HELP! :
Chili Trivia

Trivia Answer Ke:
April is Business Month Gosbhmig  Pon e o

Chili Business Passport CLICK HERE TO TAKE THE PUBLIC SURVEY.

TOWN OF
OG D E N Home Town Departments Quality of Life Public Safety Events Contact Q

I
AR

Ao

s oo |

Popular Searches:

GOVERN M ENT Home More News Al om Monroe County Department Of Emergency Preparedness

Is your family storm-ready? Have ideas for making Monroe County more resilient to natural
hazards? Let us know! We are updating the County’s Hazard Mitigation Plan and are looking for

your feedback to inform our planning process.

CONTACT US Take our survey to contribute your knowledge:
269 Ogden Center Road https://www.surveymonkey.com/r/3ZQ2VFX
ry i : — s = L o e ——ay rrers =
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Village of Webster NY

Home About Us Government Historic Preservation Services Contact Links Gallery NEBD

Welcome to the Village of Webster website!

This site will provide you with information about our beautiful Village and all of the various festivals and events, as well
as our many services. You may contact us at (585) 265-3770 or by visiting our office Monday - Thursday between
8:00 AM and 4:30 PM, Friday between 8:00AM and 11:00AM with your comments, questions, or concerns.

After Hours Emergency Service: For street or sewer problems
Call (585) 265-3770 ext. 130

Help Shape the Monroe County Hazard
Future of our Village! Mitigation Plan Update

Tell us your priorities on how the Village should Is your family storm-ready? Have ideas for making

spend $4.5 million to improve the quality of life in Monroe County more resilient to natural hazards? Let us
our community! know! Monroe County is updating it's Hazard Mitigation

Plan and are looking for your feedback to inform their

planning process. Please take the survey below to give
them your feedback.

Matural Hazard Survey
Monroe County Project Website

2022
Fall Events

Public Survey Summary

Those that live and work in Monroe County were given the opportunity to be involved in the planning process.
One opportunity was the public survey. As stated above, the survey was developed to assess the level of
knowledge of tools and techniques to assist in reducing risk and loss of those hazards. It asked quantifiable
questions about citizen perception of risk, knowledge of mitigation, and support of community programs. The
County advertised the survey on their website and social media accounts. As of November 2022, the survey
received 94 responses.

Demographically, survey respondents were from 22 municipalities within

Most residents receive information Monroe County, with 51 percent having lived in the County for 20 years

concerning natural hazards or more. The most common (31.9 percent) age of respondents was over
through the internet (77.5%) or ) o (31.9 p ) ag . P .. W V

social media (67.6%). the age of 60. The majority (77.5 percent) of residents receive information

concerning a natural hazard through the internet. Over half (67.6 percent)
receive information through TV news or radio news (57.8 percent).

Survey respondents identified the following as the top 5 most frequently occurring natural hazard events within
Monroe County in the past 10 years, as shown in Figure 3-2:
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e  Severe storms — wind, lightning, hail (82.4 percent)

e Severe winter storms — blizzard, heavy snow, ice The highest hazards of concern (respondents
(67.7 percent) reporting somewhat concerned, very concerned, or
e Extreme temperature — heat and cold (55.9 percent SRS COEE ) (TSP ETS
. Temperatures, Severe Winter Storms, and Disease
o Disease outbreak (51.5 percent) Outbreak.

e Invasive species (36.8 percent)

Figure 3-2. Most frequently experienced natural hazard events in Monroe County
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Respondents identified the following as desired projects to implement to reduce the damages due to natural
hazards:

e Work on improving the damage resistance of utilities (electricity, communications, water/wastewater
facilities etc.) (80.0 percent)

e Improve and strengthen infrastructure, such as elevating roadways and improving drainage systems
(70.8 percent)
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e Replace inadequate or vulnerable bridges and causeways (46.2 percent)
e Provide better information about hazard risks and high-hazard areas (33.9 percent)
e  Assist vulnerable property owners with securing funding to mitigate their properties (30.8 percent)

Respondents were then given the opportunity to propose their own projects they would like to see implemented
in Monroe County. Suggestions included assisting lakeshore property owners with flood protection, stormwater
infrastructure upgrades, and electrical utility improvements.

Respondents were asked how much money they would be
willing to spend on their current home to help protect it from
the impacts of potential future natural disasters. 23.0 percent
of respondents indicated they would spend between $5,000

Please list any additional types of projects you
believe local, county, state or federal government
agencies could be doing in order to reduce the
damage and disruption of natural disasters in

and $9,999, while 24.6 percent of respondents do not know Monroe County.

how much they would be willing to spend. However, 18

respondents provided the amount of money they have [EEACEASUEURIELCHUCHICRERGEENTIRIEED
already spent on hazard mitigation, ranging from $500 to protection. ”

over $56,000, for items such as stormwater systems, “Storm drains repair and increased drainage for
window replacements, and shoreline fortification. 43 roads and parks. ”

respondents indicated they would be incentivized by grants,

tax breaks, funding assistance, insurance discounts, low [ESCACECCUEIENER T IR
interest rate loans, waivers, and/or lower insurance rates to
protect their home from natural hazard impacts.

Respondents were also asked about their property’s location within the floodplain, and if they have flood
insurance. Of the 71 respondents who answered this question, only 5 (78.9 percent) indicated that their property
is located in a designated floodplain. However, 7 residents (9.9 percent) indicated their home is covered by flood
insurance.

The most self-selected jurisdictions respondents indicated that they live in, include the Town of Perinton, the
City of Rochester, the Town/Village of East Rochester, and the Town of Chili.

Municipality-specific responses can be found in Section 9 (Jurisdictional Annexes).

Refer to Appendix D (Public and Stakeholder Outreach) for the full list of survey questions and responses.

3.4 Incorporation of Existing Plans, Studies, Reports and Technical
Information

The Monroe County Hazard Mitigation Plan strives to use the best available technical information, plans, studies
and reports throughout the planning process 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.

The asset and inventory data used for the risk and vulnerability assessments is presented in the County Profile
(Section 4). Details of the source of this data, along with technical information on how the data was used to
develop the risk and vulnerability assessment, is presented in the Hazard Profiling and Risk Assessment Section
(Section 5), specifically within Section 5.3 (Data and Methodology), as well as throughout the hazard profiles
in Section 5.4. Further, the source of technical data and information used may be found within the References
section.
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Plans, reports and other technical information were identified and accessed online or provided directly by the
County, participating jurisdictions and numerous stakeholders involved in the planning effort, as well as through
independent research by the planning consultant. The County and participating jurisdictions were tasked with
updating the inventory of their Planning and Regulatory capabilities (see Capability Assessment section of each
jurisdictional annex in Section 9) and providing relevant planning and regulatory documents as applicable.
Relevant documents, including plans, reports, and ordinances were reviewed to identify:

e Existing municipal capabilities;

e Needs and opportunities to develop or enhance capabilities, which may be identified within the County
or local mitigation strategies;

o Mitigation-related goals or objectives, considered in the review and update of the overall Goals and
Objectives (see Section 6);

e Proposed, in-progress, or potential mitigation projects, actions and initiatives to be incorporated into the
updated County and local mitigation strategies.

The following local regulations, codes, ordinances and plans were reviewed during this process in an effort to
develop mitigation planning goals and objectives and mitigation strategies that are consistent across local and
regional planning and regulatory mechanisms; and thus, develop complementary and mutually supportive
strategies, including:

o  Comprehensive/Master Plans

e Building Codes

e Zoning and Subdivision Ordinances

e NFIP Flood Damage Prevention Ordinances
e Site Plan Requirements

e Local Waterfront Revitalization Plans

e  Stormwater Management Plans

o Emergency Management and Response Plans
e Land Use and Open Space Plans

e Capital Plans

e Climate Smart Community Program

e  Community Rating System

e New York State Standard Multi-Hazard Mitigation Plan, 2019

During the course of this planning process, a concerted effort was made to review all relevant plans contributing
to the capability of the County and each municipality to integrate effective mitigation efforts into the daily
activities of the county and municipalities. Documentation of this extensive review is reflected in the capability
assessment table in each of the municipal annexes wherein the plan types, names, and dates are indicated in the
table as well as a summary of how the plan supports mitigation and resilience.

3.5 Integration with Existing Planning 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. Within the County there are many existing plans and
programs that support hazard risk management, and thus it is critical that this hazard mitigation plan integrate
and coordinate with, and complement, those existing plans and programs.

The “Capability Assessment” section of Chapter 6 (Mitigation Strategy) provides a summary and description of
the existing plans, programs and regulatory mechanisms at all levels of government (Federal, State, County and
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local) that support hazard mitigation within the County. Within each jurisdictional annex in Chapter 9, the
County and each participating jurisdiction have identified how they have integrated hazard risk management
into their existing planning, regulatory and operational/administrative framework (“integration capabilities”) and
how they intend to promote this integration (“integration actions”).

A further summary of these continued efforts to develop and promote a comprehensive and holistic approach to
hazard risk management and mitigation is presented in Section 7.

3.6 Continued Public Involvement

Monroe County and participating jurisdictions are committed to the continued involvement of the public in the
hazard  mitigation process. This Plan update will be posted on-line (currently at
https://www.monroecountynyhmp.com/), and municipalities will be encouraged to maintain links to the plan
website. Further, the County will make hard copies of the Plan available for review at public locations as
identified on the public plan website.

A notice regarding annual updates of the plan and the location of plan copies will be publicized annually after
the Planning Partnership’s annual evaluation and posted on the public website (currently at
https://www.monroecountynyhmp.com/).

Each jurisdiction’s governing body shall be responsible for receiving, tracking, and filing public comments
regarding this plan.

The public will have an opportunity to comment on the plan as a part of the annual mitigation planning evaluation
process and the next five-year mitigation plan update. The HMP Coordinator (currently Mr. Timothy Henry of
the Monroe County Office of Emergency Management) is responsible for coordinating the plan evaluation
portion of the meeting, soliciting feedback, collecting and reviewing the comments, and ensuring their
incorporation in the 5-year plan update as appropriate; however, members of the Planning Partnership will assist
the HMP Coordinator. Additional meetings may also be held as deemed necessary by the Planning Partnership.
The purpose of these meetings would be to provide the public an opportunity to express concerns, opinions, and
ideas about the plan.

Further details regarding continued public involvement are provided in Section 7.

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.

A notice regarding annual updates of the plan and the location of plan copies will be publicized annually after
the HMP Committee’s annual evaluation and posted on the public web site.

Mr. Timothy Henry of the Monroe County Office of Emergency Management has been identified as the ongoing
County All-Hazard Mitigation Plan Coordinator (see Section 7), and is responsible for receiving, tracking, and
filing public comments regarding this Plan Update. Contact information is:

Mailing Address: Monroe County Public Safety Department
Office of Emergency Management
1190 Scottsville Road, Suite 200
Rochester, NY 14624

Contact Name: Mr. Timothy Henry
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Email Address: timhenry@monroecounty.gov
Telephone: (585) 753-3816
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Section 4: County Profile

Section 4. County Profile

This profile describes the general information of the County (physical setting, population and demographics,
general building stock, and land use and population trends) and critical facilities located within Monroe County.
In Section 5, specific profile information is presented and analyzed to develop an understanding of the County,
including the economic, structural, and population assets at risk and the concerns that may be present related to
hazards analyzed (for example, a high percentage of vulnerable persons in an area).

4.1 General Information
4.1.1 History

Formerly a portion of Genesee and Ontario Counties, Monroe County officially became its own county on
February 23, 1821, a namesake of President James Monroe. Following the Revolutionary War, people from
New England, Maryland, and Pennsylvania came to settle the Genesee River Valley, bringing their knowledge
of agriculture and methods of raising cattle and sheep. The settlers built flour and grist mills on the numerous
small streams and along the Genesee River.

Prior to American settlement, the Algonquin, Seneca, and Iroquois tribes inhabited the land that is currently
Monroe County. The Seneca, who joined the League of the Iroquois, controlled the major east-west and north-
south trade routes in that region and were thus known as the “Keepers of the Western Door.” Ownership of the
land was taken from both tribes in the Phelps and Gorham Purchase in 1788 and the Treaty of Big Tree in 1797.
The former was when the Iroquois sold all rights to their land between Seneca Lake and the Genesee River to
Oliver Phelps and Nathaniel Gorham, both of Massachusetts, who later defaulted on the purchase. The latter
agreement, the Treaty of Big Tree, was formed between the Seneca Nation and the United States, in which the
Seneca signed over rights to all territory west of the Genesee River, excluding 12 small tracts of land, for the
price of $100,000 (SUNY Oswego, Date Unknown).

Early European settlement in the County was divided by the Genesee River, with settlements in the east
becoming part of the Town of Northfield and those to the west becoming the Town of Northampton. Rapid
population growth in the ensuing years altered both towns. On the eastern side of the river, Northfield became
Boyle, which split in 1810 to form Penfield, then Perinton in 1812, both Brighton and Pittsford in 1814, and then
Henrietta in 1818. Mendon was formed from Bloomfield in 1812 and Rush was created out of Avon in 1818.
Irondequoit was formed in 1839 and Webster in 1840. Similar divisions took place on the west side of the river
as Northampton split to form Parma and Riga in 1808, Gates in 1812, Sweden in 1813, Ogden in 1817, Clarkson
in 1819, and Greece and Chili in 1822. Wheatland was formed in 1821 by a split from Southampton. Union was
formed in 1853, and later became Hamlin in 1861.

Before 1821, the towns on both sides of the river were all part of either Ontario or Genesee counties, requiring
all transactions to be recorded in the County seats, far from their homes and businesses. The City of Rochester
(at that time, known as the Village of Rochesterville) was already a booming mill town, the focal point of
settlements and economies in the surrounding towns and villages. At the time of the County’s founding, the
Village of Rochesterville became the County seat and a Board of Supervisors was elected by the original 14
towns of the new county.

The year 1823 saw the birth of the City of Rochester and was also the year that the first 800-foot (244 m) Erie
Canal aqueduct was constructed over the Genesee River, linking north-south trade along the Hudson River in
eastern New York State to the potential of larger east-west trade through the Great Lakes and beyond. The
completion of the Erie Canal in 1825 created unprecedented economic opportunity for Monroe County farmers
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and mills in the City of Rochester. The importance of wheat farming grew as the Erie Canal facilitated the
shipment of products to the Port of New York, allowing goods and commaodities to be shipped by water almost
anywhere in the world. Monroe County’s canal system is 42.8 miles long, and has supported many industries in
the County’s history, from flour, lumber, and nursery flowers to the modern industries of technology, recreation,
and innovation.

Soon after the Erie Canal east to the Hudson River was opened in 1825, the County’s economy boomed around
the burgeoning industries in the Rochester area, and the population soared accordingly. By 1830, the population
of the City of Rochester hit 9,200, and the city gained national recognition as “The Young Lion of the West.”
The prosperous economy soon led to another nickname for the city, the Flour City, based on the numerous flour
mills lining the Genesee River within its borders. Less than a decade after the opening of the Erie Canal, roughly
20 mills were producing 44,000 tons of flour annually; the population of Rochester reached 13,500; and the city
area expanded to 4,000 acres (16 km?). By the mid-19th Century, Rochester was the 21st largest city in the
United States. Westward expansion had shifted the focus of farming out of New Y ork State and Monroe County’s
importance as the center for flour milling had deteriorated. However, a nursery and seed industry (started decades
earlier by William A. Reynolds in Rochester) began to flourish, and several Rochester seed companies had grown
to some of the largest in the world, the largest of which was the Ellwanger & Barry Nursery Co. As a result, the
City of Rochester took yet another nickname, and was thereafter known as the Flower City.

Monroe County played an important history in the American abolition movement, and in the Civil War. In 1847,
former slave and abolitionist leader Fredrick Douglass began publishing a newspaper “The North Star” out of
Rochester. Douglass gave some of his most famous anti-slavery speeches while in Rochester, as did other
renowned abolitionists including Susan. B. Anthony and William Lloyd Garrison. Elsewhere in the County in
those years leading up to the Civil War, citizens were opening up their homes and places of business to shelter
fugitive slaves as part of the Underground Railroad. Along with the City of Rochester, such safe houses were
reportedly located in the Towns of Brighton, Pittsford, Mendon, Webster, and Chili (Coles 2005). Rochester had
emerged as a center for culture, society, and education, and the University of Rochester was founded in 1850.

Later in the 19" century, another form of railroad made its mark on the County. Five freight and passenger
railroads passed through Rochester by the middle of the 1890s, expanding on the County’s already convenient
systems of canals and roadways connecting Monroe County residents and businesses to cities and markets
throughout the eastern United States. Inter-urban electric railroads came to Monroe County in the first decade
of the 20™ century, which included the Rochester, Lockport and Buffalo Railroad, and the Rochester, Syracuse
and Eastern Rapid Railroad.

Modern-day Monroe County has come a long way from its early agricultural and milling start, and now prides
itself on high-technology industries, manufacturing, and educational institutions. Both the Eastman Kodak and
Bausch & Lomb Corporations have their world headquarters in the County, as do manufacturing facilities such
as General Motors, Xerox, and ITT Automotive. Furthermore, the University of Rochester, the Rochester
Institute of Technology, the National Institute for the Deaf, and five other institutions of higher learning are
located in Monroe County.

Today, the County is comprised of 31 municipalities — one city, 20 towns, and ten villages (one of which, East
Rochester, is conterminous with the town). The towns and villages of Monroe County are presented in Table 4-1.
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Table 4-1. Monroe County Political Jurisdictions

Village

City of Rochester Village of Brockport
Village of Churchville
Village of Fairport
Village of Hilton
Village of Honeoye Falls

Village of Pittsford
Village of Scottsville
Village of Spencerport
Village of Webster

Town of Brighton Town of Henrietta Town of Pittsford
Town of Chili Town of Irondequoit Town of Riga
Town of Clarkson Town of Mendon Town of Rush
Town/Village of East Rochester Town of Ogden Town of Sweden
Town of Gates Town of Parma Town of Webster
Town of Greece Town of Penfield Town of Wheatland
Town of Hamlin Town of Perinton

4.1.2 Physical Setting

This section presents the physical setting of Monroe County, including its location, topography, hydrography
and hydrology, climate, and land use and land cover.

Location

Monroe County lies in the north-central portion of western New York, northeast of Buffalo and northwest of
Syracuse, sharing its northern border with the United States border marked by Lake Ontario. Orleans and
Genesee Counties form its western boundary, Livingston County marks the southern border with Ontario County
to the southeast, and Wayne County shares a border to the east. Figure 4-1 displays Monroe County and its
municipalities.

Lake Ontario, one of the Great Lakes, is a predominant feature in Monroe County, as it forms the northern border
of the City of Rochester and the Towns of Hamlin, Parma, Greece, Irondequoit, and Webster; and is an important
aesthetic, economic, environmental, and cultural resource for the County. The Genesee River is also significant,
as it bisects the County into eastern and western sections, running directly through the heart of the City of
Rochester and draining to Lake Ontario in the Town of Irondequoit. Topography ranges from gentle rolling hills
in the northern parts of the County to steeper slopes and moderately rolling hills in the southern sections.

Monroe County itself is 1,367 square miles with 4,648 miles of road that wind across the County. Interstates (I)-
90, 1-390, 1-490, and 1-590 are the primary routes of travel through Monroe County. 1-90, built in Monroe County
as part of the New York State Thruway in the 1950s, traverses the County from the east to the west through the
southern section, passing through the Towns of Wheatland, Chili, Henrietta, Pittsford, and Mendon. In the Town
of Henrietta, 1-90 intersects with 1-390, major north-south route carrying traffic up from Livingston County and
other points south and bisecting Monroe County, skirting the City of Rochester to the west and ending near the
shores of Lake Ontario where the road continues as the Lake Ontario State Parkway. 1-490 is the third major
route option for travelers in Monroe County, an auxiliary highway offering a direct route into the City of
Rochester from where it splits from 1-90 on both the southeastern and southwestern corners of the County. 1-490
was constructed in the 1950s along the original path of the Erie Canal through the City of Rochester. Its route
serves the Villages of Churchville and Pittsford, among others. It connects with 1-390 and New York State Route
390 (NY 390) just west of the City of Rochester and 1-590 and NY 590 to the east of the City. Together, these
roads comprise the southernmost portion of the Inner Loop Beltway, which circles around the interior of
Rochester. State Route 531 connects 1-490 to western suburbs including the Towns of Ogden and Gates, and the
Villages of Brockport and Spencerport.
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Figure 4-1. Monroe County, New York Mitigation Plan Area
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Additionally, State Routes 104, 33, 31, and 36 connect the County to its eastern western, and southern neighbors.
SR 104 and SR 31 run east west through the northern and central section of the County, respectively. SR 36
begins at the terminus of SR 531 in the Town of Ogden and runs south through the Town of Riga and Wheatland
before connecting with Livingston County. SR 33 connects SR 31 in the City of Rochester directly to the City
of Buffalo to the west. Often paralleling 1-490 along its segments in Monroe County, SR 33 is mostly a rural
highway serving local traffic.

Hydrography and Hydrology

Major waterways in Monroe County include the Genesee River, Black Creek, Honeoye Creek, Irondequoit
Creek, Oatka Creek, and Shipbuilders Cree. In addition to many creeks and ponds, Lake Ontario provides the
northern border of the County. Irondequoit Bay is fed by Irondequoit Creek, between the towns of Irondequoit
and Webster.

Watersheds

A watershed is the area of land that drains into a body of water such as a river, lake, stream, or bay. It is separated
from other systems by high points in the area such as hills or slopes. It includes not only the waterway itself but
also the entire land area that drains to it. For example, the watershed of a lake would include not only the streams
entering the lake but also the land area that drains into those streams and eventually the lake. Drainage basins
generally refer to large watersheds that encompass the watersheds of many smaller rivers and streams. Figure
4-2 depicts the hydrologic system of a watershed (NYCDEP 2015).

Watersheds come in all shapes and sizes and can cross municipal and county boundaries. New York State’s
waters (lakes, rivers, and streams) fall within one of 17 major watersheds (or drainage basins).

Figure 4-2. Watershed
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Monroe County creates the landward boundary of the Rochester Embayment of Lake Ontario, a 35-square-mile
portion of Lake Ontario between Nine Mile Point in the Town of Webster and Bogus Point in the Town of
Parma. At the mouth of the Genesee River, this bay drains approximately 3,000 square miles of upland, including
all or parts of ten counties (nine in New York and one in Pennsylvania) including Monroe County. Monroe
County drainage into the Rochester Embayment comes from three major sub-basins: The Genesee River Sub-
Basin, the Lake Ontario Central Sub-Basin, and the Lake Ontario West Sub-Basin.

Figure 4-4 and Figure 4-3 show the location of watershed and sub watersheds in Monroe County.

Figure 4-3. Sub Watersheds in Monroe County
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Figure 4-4. Watersheds in Monroe County
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Topography and Geology

Consistent with the rest of western New York, the geography and topography of the land that encompasses
Monroe County owes its formation to the thawing of glaciers during the last Ice Age. The region is marked by
rolling and rounded hills, often elongated with steeper slopes towards the north and more gradual, gentle slopes
towards the south. Elevation ranges from 928 feet above sea level at Baker Hill on the Ontario County line in
Perinton Township to 246 feet above sea level along the shores of Lake Ontario and Irondequoit Bay, and the
lower course of the Genesee River Soil Survey of Monroe (Crabb 1910).

Most of the geology in the County is the result of glacial debris and sediment left behind after the Ice Age.
Bedrock in the area is layered by shale, dolomite, and sandstone, and is overlain by soils of sandy loam, silt
loam, and gravelly loam. There is a sharp boundary between soils and bedrock in Monroe County, which is
evidence of the glacial activity that characterized the region, as soils were transported to their present location
rather than created by gradual weathering of rock over time. Soils in Monroe County originated from glacial
rivers, flowing terraces, and alluvial fans. Many boulders found in the region are foreign to the area, transported
to Monroe County by the massive glaciers that covered the region. As glaciers receded, streams formed from the
melting water and cut through the loose soils creating terraces that can be seen in the valleys of streams around
the City of Rochester (Wishart n.d.). As a result of more than a century of agricultural and foresting activity,
very little of the original, native vegetation remains in the region.

Climate

The climate of Monroe County is fairly humid, and strongly influenced by its proximity to Lake Ontario and the
other Great Lakes. Precipitation is regularly distributed across all seasons in terms of quantity, although the
frequency of storms is much greater in the winter months when heavy snowfall events occur at highly irregular
intervals over varied distances.

Average yearly temperature is about 48.4° Fahrenheit (F). Lake temperatures stabilize the climate through the
spring months, resulting in a relatively dry period, although soils remain wet from winter precipitation. Monroe
County’s summers are typically warm and sunny, with average temperatures between 70 and 72° F and some
rain every third or fourth day. Temperatures at any one place in the County normally exceed 90°F roughly nine
times each summer. It is uncommon for air temperatures to reach triple digits; however, higher temperatures
combined with humidity may lead to days that feel much hotter (National Weather Service, Buffalo Office 2015).

The stabilizing effect of lake waters again leads to mild and dry autumns, but cold weather moves in by late
October bringing clouds and early frosts. Monroe County winters are generally cold, cloudy, and snowy. Cold
temperatures prevail whenever arctic air masses, under high barometric pressure, flow southward from central
Canada or from Hudson Bay (Cornell University College of Agriculture and Life Sciences 2011), and about half
of the region’s snowfall comes from the “lake effect” process, which creates localized, variable conditions. Lake
effect snowfall impacts the eastern portion of the County the most, due to wind patterns coming off Lake Ontario.
Total season snowfall ranges from 70 inches in the southern portions of the County to about 90 inches in the
City of Rochester, and over 120 inches along the shores of Lake Ontario in the northeastern part of the County.
Monroe County’s average annual low temperature is 39.5°F (U.S. Climate Data 2015). On average, temperatures
fall below 0°F six nights each winter, and temperatures below -10°F are uncommon (National Weather Service,
Buffalo Office 2015).

Land Use and Land Cover

The original primeval forest in Monroe County was a mix of several different forest communities. In general,
oak dominated on dry slopes while beech was most prevalent in wetter flatland sites. Other common species
included shagbark hickory, tulip tree, red maple, and black cherry. Current vegetation consists of agriculture,
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deciduous hardwood forests such as sugar maple, beech, yellow birch, ash, red maple, and white oak (Ramsey
Lab 2015).

According to the 2020 Monroe Land Use Report published by the Monroe County Department of Planning and
Development (MCDPD) Planning Division, the greatest share of land use in Monroe County is residential, with
40.15 percent of all land cover categorized as one of many residential land use categories (in terms of acreage).
The next largest shares are agricultural with 21.35 percent, followed by vacant land and commercial, with 15.95
percent and 5.26 percent, respectively. Table 4.2 summarizes the land use categories by the total number of
parcels, or properties, in each category. Ranked by number of properties, the top three land uses are Residential
with 86.35 percent, Vacant Land with 6.26 percent, and Commercial with 4.67 percent (Monroe County
Department of Planning of Development 2022).

Table 4-2. Monroe County 2020 Land Use Classification Table

Property Code | Category Description Property Count Count % Property Acreage Acreage %
100 Agricultural 1,565 0.59% 83,337.36 21.35%
200 Residential 229,825 86.35% 156,667.47 40.15%
300 Vacant land 16,665 6.26% 62,253.25 15.95%
400 Commercial 12,442 4.67% 20,514.24 5.26%

Recreation and
500 entertainment 670 0.25% 11,197.22 2.87%
600 Community services 2,016 0.76% 20,191.98 5.17%
700 Industrial 866 0.33% 7,064.13 1.81%
800 Public services 893 0.34% 8,055.80 2.06%
Wild, forested,
900 conservation lands 360 0.14% 17,695.86 4.53%
and public parks
No Data - 845 0.32% 3,267.67 0.84%
Total - 266,147 100% 390,254.98 100%

Source:  Monroe County Department of Planning of Development 2020
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Figure 4-5. Monroe County Land Use and Land Cover
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New Development

For new development, the County uses best available data to avoid potential hazard exposure where possible.
Additionally, the County intends to (1) discourage development within vulnerable areas, areas with high
population density, and the Special Flood Hazard Area (SFHA); and (2) encourage higher regulatory standards
at the local level.

In 2020, Monroe County municipalities issued 711 new residential permits compared to 591 in 2019. There were
97 major projects proposed throughout the County in 2020, 2 of which were applications for rezoning (often
indicating future development activity). Residential development made up 35 projects, proposing a total of 1,538
residential units. Four of these submitted residential developments were senior housing projects, proposing a
total of 224 senior housing units. The Town of Henrietta was the host of the most projects, with 12, followed
by the Towns of Greece and Irondequoit with 10 each, City of Rochester with 7, and Gates with 6.

Figure 4 6 through Figure 4 9 show the major development projects in 2017, 2018, 2019, and 2020 (Monroe
County Department of Planning of Development 2022). Individual development projects are detailed in Section
9 under each appropriate jurisdictional annex.
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Source:
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Figure 4-8. Monroe County 2019 Major Development Projects

Monroe County, New York
2019 Major Development Project
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Figure 4-9. Monroe County 2020 Major Development Projects
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4.2 Population and Demographics

According to the 2020 U.S. Census, Monroe County has a population of 753,109 people. Approximately 28.1
percent of that population resides in the City of Rochester. While the overall population of Monroe County has
increased by approximately 1.02 percent since 2010, this growth is not geographically uniform throughout the
County, with some areas having experienced a decline in population. However, the 2020 U.S. Census data for
Hazards-U.S. Multi-Hazard (HAZUS-MH) are believed to be sufficient and appropriate to support the risk
assessment and mitigation planning efforts of this project.

The Federal Emergency Management Agency’s (FEMA) Disaster Mitigation Act of 2000 (DMA 2000) requires
that hazard mitigation plans (HMP) consider socially vulnerable populations. These populations can be more
susceptible to hazard events based on a number of factors including their physical and financial ability to react
or respond during a hazard, and the location and construction quality of their housing. This HMP considers
several socially vulnerable population groups: the elderly (persons over the age of 65), the young (persons under
the age of 5), non-English speaking households, those with disabilities, and those living below the poverty level
(as defined by the U.S. Census Bureau). Table 4-3 and Table 4-4 present the population statistics for each
municipality in the County based on the 2010 and 2020 Census data.

Table 4-3. Monroe County Population and Demographic Statistics, 2010 Census

U.S. Census 2010

Below Poverty % Below

Municipality % Pop. 65+ Level Poverty Level
Brighton (T) 36,609 6,421 18% 2,162 6%
Brockport (V) 8,366 686 8% 661 8%
Chili (T) 28,625 4,229 15% 960 3%
Churchville (V) 1,961 287 15% 96 5%
Clarkson (T) 6,588 851 13% 382 6%
East Rochester (T/V) 6,587 800 12% 544 8%
Fairport (V) 5,353 811 15% 344 6%
Gates (T) 28,400 5,327 19% 1,790 6%
Greece (T) 96,095 16,011 17% 5,208 5%
Hamlin (T) 9,045 929 10% 459 5%
Henrietta (T) 42,581 4,964 12% 2,509 6%
Hilton (V) 5,886 789 13% 164 3%
Honeoye Falls (V) 2,674 406 15% 191 7%
Irondequoit (T) 51,692 9,802 19% 3,706 7%
Mendon (T) 6,478 754 12% 18 0%
Ogden (T) 16,255 1,971 12% 331 2%
Parma (T) 9,747 1,360 14% 314 3%
Penfield (T) 36,242 6,342 18% 1,094 3%
Perinton (T) 41,109 6,940 17% 1,415 3%
Pittsford (T) 28,050 4,909 18% 616 2%
Pittsford (V) 1,355 231 17% 31 2%
Riga (T) 3,629 434 12% 176 5%
Rochester City 210,565 18,955 9% 29,978 14%
Rush (T) 3,478 588 17% 110 3%
Scottsville (V) 2,001 287 14% 68 3%
Spencerport (V) 3,601 497 14% 215 6%
Sweden (T) 5,957 765 13% 376 6%
Webster (T) 37,242 6,028 16% 1,424 4%
Webster (V) 5,399 842 16% 342 6%
Wheatland (T) 2,774 378 14% 154 6%
Monroe County 744,344 103,594 14% 55838 8%

Source: HAZUS-MH 2.2; U.S. Census Bureau, Census 2010; U.S. Census Bureau, Census 2020
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Table 4-4. Monroe County Population and Demographic Statistics 2020 Census, American Community Survey 5-Year Estimates

U.S. Census 2020*

Percent of Percent of Non-English- Percent of Percent of Percent of
Jurisdiction Under Jurisdiction Speaking Jurisdiction Jurisdiction Poverty Jurisdiction
Municipality Total Over 65 Total 5 Total Households Total Disability Total Level Total
Brighton (T) 37,137 7,492 20.2% 1,294 3.5% 498 1.3% 3,740 10.1% 3,605 9.7%
Brockport (V) 7,104 1,091 15.4% 120 1.7% 7 0.1% 0 0.0% 1,029 14.5%
Chili (T) 29,123 5,566 19.1% 1,580 5.4% 214 0.7% 3,441 11.8% 1,710 5.9%
Churchville (V) 2,091 423 20.2% 127 6.1% 0 0.0% 316 15.1% 101 4.8%
Clarkson (T) 6,904 1,314 19.0% 379 5.5% 34 0.5% 955 13.8% 783 11.3%
East Rochester (T/V) 6,334 1,135 17.9% 380 6.0% 19 0.3% 960 15.2% 581 9.2%
Fairport (V) 5,501 1,104 20.1% 113 2.1% 15 0.3% 871 15.8% 759 13.8%
Gates (T) 29,167 5,954 20.4% 1,611 5.5% 402 1.4% 4,318 14.8% 2,125 7.3%
Greece (T) 96,926 18,651 19.2% 4,677 4.8% 1,159 1.2% 14,305 14.8% 8,908 9.2%
Hamlin (T) 8,725 1,537 17.6% 710 8.1% 25 0.3% 1,296 14.9% 670 7.7%
Henrietta (T) 47,096 6,295 13.4% 2,197 4.7% 516 1.1% 5,239 11.1% 5,222 11.1%
Hilton (V) 6,027 782 13.0% 483 8.0% 0 0.0% 675 11.2% 661 11.0%
Honeoye Falls (V) 2,706 549 20.3% 93 3.4% 0 0.0% 281 10.4% 239 8.8%
Irondequoit (T) 51,043 11,605 22.7% 2,231 4.4% 530 1.0% 7,105 13.9% 3,966 7.8%
Mendon (T) 6,389 958 15.0% 536 8.4% 0 0.0% 345 5.4% 181 2.8%
Ogden (T) 16,585 2,664 16.1% 725 4.4% 50 0.3% 1,946 11.7% 1,185 7.1%
Parma (T) 10,190 1,811 17.8% 379 3.7% 20 0.2% 905 8.9% 562 5.5%
Penfield (T) 39,438 7,583 19.2% 2,187 5.5% 231 0.6% 3,588 9.1% 1,598 4.1%
Perinton (T) 39,128 8,731 22.3% 2,364 6.0% 222 0.6% 3,743 9.6% 1,661 4.2%
Pittsford (T) 25,714 4,857 18.9% 1,267 4.9% 101 0.4% 1,761 6.8% 473 1.8%
Pittsford (V) 1,419 246 17.3% 92 6.5% 0 0.0% 40 2.8% 23 1.6%
Riga (T) 3,495 506 14.5% 286 8.2% 0 0.0% 315 9.0% 253 7.2%
Rochester City 211,328 23,947 11.3% 13,203 6.2% 5,737 2.7% 37,911 17.9% 60,015 28.4%
Rush (T) 3,490 894 25.6% 113 3.2% 0 0.0% 374 10.7% 151 4.3%
Scottsville (V) 2,009 368 18.3% 178 8.9% 7 0.3% 250 12.4% 320 15.9%
Spencerport (V) 3,685 643 17.4% 201 5.5% 0 0.0% 322 8.7% 193 5.2%
Sweden (T) 6,140 1,059 17.2% 478 7.8% 58 0.9% 1,672 27.2% 942 15.3%
Webster (T) 39,676 8,368 21.1% 2,112 5.3% 292 0.7% 4,599 11.6% 1,521 3.8%
Webster (V) 5,651 1,059 18.7% 109 1.9% 211 3.7% 859 15.2% 701 12.4%
Wheatland (T) 2,888 396 13.7% 226 7.8% 0 0.0% 367 12.7% 346 12.0%
Monroe County 753,109 | 127,588 16.9% 40,451 5.4% 10,348 1.4% 102,499 13.6% 100,484 13.3%
Source: HAZUS-MH 2.2; U.S. Census Bureau, Census 2020
Notes: * 2020 data includes estimates of population percentages based on the 2020 American Community Survey 5-year Estimates
Tb Hazard Mitigation Plan - Monroe County, New York 4-17
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4.2.1 Socially Vulnerable Populations

The Federal Emergency Management Agency’s (FEMA) Disaster Mitigation Act of 2000 (DMA 2000) requires
that hazard mitigation plans (HMP) consider socially vulnerable populations. These populations can be more
susceptible to hazard events based on a number of factors including their physical and financial ability to react
or respond during a hazard, and the location and construction quality of their housing. This HMP considers
several socially vulnerable population groups: the elderly (persons over the age of 65), the young (persons under
the age of 5), non-English speaking households, those with disabilities, and those living below the poverty level
(as defined by the U.S. Census Bureau). Refer to Table 4-3 and Table 4-4 for population statistics for these
socially vulnerable populations, for each municipality in the County based on the 2010 and 2020 Census data.

16.9 percent of the Monroe County population is over the age of 65. 5.4 percent of the population in the County
is under the age of 5. The 2020 U.S. Census data indicate a total of 13.9 percent of all persons living in households
fall below the poverty level (Census 2020).

Figure 4-10 shows the distribution of the general population density (persons per square mile) for persons under
5 years of age, persons over 65 years of age, low-income population, the disabled population, and the non-
English speaking population.
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Figure 4-10. Distribution of Socially Vulnerable Population by Census Block for Monroe County
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Data Sources: Monroc County GIS  2022; Census - 2020
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1.4 percent of the County’s residents live in non-English speaking households (Census 2020). Monroe County
averages 8.5 percent of its population characterized as “foreign born.” The City of Rochester is a sanctuary city
and welcomes refuges from Somalia, Cuba, Bhutan, Irag, Congo, and Burma primarily (Monroe County
Department of Health 2019).

The City of Rochester has a large population of Deaf sign language users and many older adults with hearing
loss. Rochester Institute of Technology (RIT) estimates that in the Rochester area there are 42,674 people who
are deaf or have serious difficulty hearing, including 19,438 persons younger than 65 years old (National
Technical Institute for the Deaf 2012). The Rochester School for the Deaf works with deaf and hard-of-hearing
children and their families. The National Technical Institute for the Deaf D is the largest technical college for
deaf and hard-of-hearing students in the country, with approximately 1,400 students. The critical mass of Deaf
people influences the local Rochester economy, and many local companies hire qualified Deaf people for blue-
collar and white-collar jobs, and local service industries, such as restaurants, are comfortable with Deaf
customers. University of Rochester research and clinical training programs include Deaf graduate students,
medical students, and fellows. Deaf people migrate to Rochester, attracted by the economic, social, and
educational opportunities (Monroe County Department of Health 2019).

4.3 General Building Stock

According to 2020 Census data, 305,210 households are located in Monroe County. A household includes all
the people who occupy a housing unit as their usual residence. The Census data identified 338,052 housing units
in the county. A housing unit is a house, apartment, mobile home or trailer, a group of rooms, or a single room
occupied as separate living quarters (or if vacant, intended for occupancy as separate living quarters). According
to the 2020 Census, there are 19,301 vacant housing units in the County (U.S. Census 2020).

For this update, the default general building stock in HAZUS-MH was updated and replaced with a custom
building inventory for Monroe County both at the aggregate and structure level. The building stock update was
performed using the most current parcel and the New York State Department of Taxation and Finance tax
assessment data provided by Monroe County. The tax assessment data was joined to the spatial layer of structure
footprints also provided by the County. The replacement cost value was calculated using the square footage
value of each building and RS Means 2022 data.

For the purposes of this plan, approximately 312,018 structures were identified by the tax data and spatial data
available. These structures account for a replacement cost value of approximately $173 billion. Estimated
content value was calculated by using 50 percent of the residential replacement cost value, and 100 percent of
the non-residential replacement values. Using this methodology, approximately $141 billion in contents exist
within these properties. Approximately 79.1 percent of the total buildings in the County are residential, which
make up approximately 58.0 percent of the total building stock value. Table 4-5 presents building stock statistics
by occupancy class for Monroe County.
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Table 4-5. Building Stock Count and Replacement Cost Value (RCV) by Occupancy Class

Jurisdiction
Brighton (T)

11,693

All Occupancies

Replacement Cost

Value (Structure
Only)

$8,018,612,066

Replacement
Cost Value
(Contents Only)

$6,425,273,936

Total Replacement

Cost Value
(Structure +
Contents)
$14,443,886,002

10,270

Residential
Total Replacement

Cost Value
(Structure +
Contents)
$5,580,375,863

1,259

Commercial
Total Replacement

Cost Value
(Structure +
Contents)
$6,093,196,671

Tb Hazard Mitigation Plan - Monroe County, New York
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Brockport (V) 2,224 $2,528,139,646 $2,630,649,947 $5,158,789,593 1,610 $640,479,602 491 $2,747,646,434
Chili (T) 11534 $5,143,090,968 $4,063,752,918 $9,206,843,886 10,013 $3,993,957,118 1,182 $3,348,362,080
Churchville (V) 1112 $524.841,659 $413,322,418 $938,164,078 853 $284,144,029 236 $503,302,995
Clarkson (T) 3.411 $1,092,033,825 $795,358,205 $1,887,392,030 2.262 $902,262,571 1,063 $855,123 448
(ETa‘f\t/;QOCheSter 2,924 $1,867,574,316 $1,572,596,811 $3,440,171,127 2428 $708,559,999 441 $2,030,617,679
Fairport (V) 2394 $1,241,155,279 $1,040,300,797 $2,281,456,076 2,018 $758,398,775 341 $1,010,519,831
Gates (T) 11,801 $6,360,259,250 $5,860,340,035 $12,220,599,285 10,541 $3,786,446,019 1,019 $3,814,022,542
Greece (T) 36,414 $15,353,982,024 | $11,600,396,660 | $26,954,378,684 33432 | $13,272,805,288 2,643 $8,303,870,789
Hamlin (T) 5,539 $1,326,520,319 $992,257,708 $2,318,778,027 3,699 $1,076,615,019 1,728 $946,838 486
Henrietta (T) 15,982 $12,207,689,238 | $11,252,877,084 | $23,460,566,322 13,249 $6,095,727,279 2,288 $9,335,995,519
Hilton (V) 2.143 $1,217,915,013 $902,372,975 $2,120,287,988 1,912 $708,654,462 189 $814,073,823
Honeoye Falls (V) 1,155 $958,640,006 $854,540,685 $1,813,180,690 873 $407,093,838 247 $844,128 446
Irondequoit (T) 21,885 $7,952,286.403 $5,474,720,437 $13,427,006,840 19,659 $7,041,068,033 2.108 $5,061,073,578
Mendon (T) 3,835 $1,621,833,177 $1,230,322,737 $2,852,155,914 e $1,186,886,439 1,350 $1,458,365,989
Ogden (T) 7,407 $3,085,558,975 $2,472,528,465 $5,558,087,440 5,604 $2,296,291,456 1,546 $1,723,419,525
Parma (T) 5,509 $1,928,899,846 $1,444,512,728 $3,373,412,574 4,007 $1,529,775,633 1,397 $1,541,642,328
Penfield (T) 15,882 $6,562,442,642 $4,556,791,349 $11,119,233,991 14,128 $6,241,168,186 1,461 $3,108,343,726
Perinton (T) 16,817 $7,627,088,739 $5,498,326,668 $13,125,415,407 14,983 $6,715,410,339 1,569 $4,730,871,596
Pittsford (T) 10,590 $6,033,826,086 $4,652,947,915 $10,686,774,001 9,400 $4,923,430,830 919 $3,049,673,012
Pittsford (V) 804 $930,437,470 $846,397,041 $1,776,834,511 565 $258 437,114 218 $1,307,795,943
Riga (T) 2,356 $848,605,349 $690,887,496 $1,539,492,845 1,365 $472,000,443 888 $650,102,259
Rochester (C) 89,392 $64,962,663,964 | $54,980,707,092 | $119,043371,056 | 59,563 | $21,959,576,383 | 28315 | $75946,717,760
Rush (T) 2,808 $995,725,102 $820,720,252 $1,816,445,354 1,405 $560,863,090 1,204 $818,170,658
Scottsville (V) 1,069 $490,385,148 $418,331,605 $908,716,753 726 $248,077,070 308 $394,234,885
Spencerport (V) 1,654 $890,802,851 $690,041,845 $1,580,844,696 1,257 $479,394,702 376 $943,979,928
Sweden (T) 3,465 $1,858,369,017 $1,543,889,219 $3,402,258,236 2,060 $938,121,236 1,334 $1,893,041,495
Webster (T) 16,660 $6,717,594,859 $4,792,596,311 $11,510,191,170 14,331 $6,253,561,105 2,108 $3,215,679,437
Webster (V) 1,633 $1,779,482,826 $1,854,583,456 $3,634,066,282 1,344 $810,221,962 210 $766,075,242
Wheatland (T) 1,926 $1,332,809,855 $1,176,267,185 $2,509,077,040 1,011 $555,019,265 676 $867,892,661
('\42?;88 Cauinty 312,018 | $173,459,265918 | $141,548,611,980 | $315,007,877,898 | 246,895 | $100,684,832,147 | 59,114 | $148,124,778,765
Source:  Monroe County GIS - 2022; RS Means - 2022
Notes: C: City T: Town V:Village
4-21
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The 2020 Economic Surveys Business Patterns data identified 17,383 business establishments employing
approximately 354,169 people in Monroe County. The retail trade industry has the greatest number of
establishments in the County, with 2,219. This is followed by the professional, scientific, and technical services
industry with 1,943 establishments, and the health care and social assistance industry with 1,931 establishments
(Census 2020).

Figure 4-11 through Figure 4-13 show the distribution and exposure density of residential, commercial, and
industrial buildings in Monroe County based on the New York State Department of Taxation and Finance
Property Class Code. Exposure density is the dollar value of structures per unit area, including building content
value. The densities are shown in units of $1,000 ($K) per square mile. Viewing exposure distribution maps,
such as those used for Figure 4-11 through Figure 4-13, can assist communities in visualizing areas of high
exposure and in evaluating aspects of the study area in relation to the specific hazard risks.
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Figure 4-12. Distribution of Commercial Building Stock and Value Density in Monroe County
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Figure 4-13. Distribution of Industrial Building Stock and Value Density in Monroe County
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4.4 Land Use and Population Trends

In New York State, land use regulatory authority is vested in towns, villages, and cities. However, many
development and preservation issues transcend local political boundaries. DMA 2000 requires 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
development in a hazard area increases the building stock and population exposed to that hazard.

This section provides a general overview of land use and population trends, and types of development occurring
within the County. An understanding of these development trends can assist in planning for further development
and ensuring that appropriate mitigation, planning, and preparedness measures are in place to protect human
health and community infrastructure.

4.4.1 Land Use Trends

Monroe County is an urbanizing County, and the most populated County in the nine-county Genesee/Finger
Lakes region. Monroe County contains major employers, human services providers, schools and colleges, retail
and service businesses, recreational sites, and tourist attractions. Most County and state facilities, as well as
regional and national retailers, are located in and around the City of Rochester. The County is home to two
Fortune 500 companies — Kodak and Xerox — both of which have significant holdings and operations in the
County. The headquarters of both Kodak and Bausch & Lomb, widely known for high quality optical equipment,
are located in the City of Rochester. Agriculture is also a major business in Monroe County.

Agriculture

Agriculture in Monroe County has undergone significant changes in recent decades as expanding non-farm
development put pressure on landowners for farmland conversion, profitability of certain agricultural markets
decreased, and more. According to the 2017 Census of Agriculture, the number of farms in Monroe County has
increased 11 percent, total farmland is up 8 percent, and the average size of each farm is down 2 percent since
2012. Between 2012 and 2017, the number of farms increased from 475 to 527, for a total reduction of land in
farms of 8,102 acres. However, the market value of products sold in the Monroe County agricultural economies
decreased by 15 percent between 2012 and 2017. Combined with an increased number of farms operating, this
marked a 24 percent decrease in average market value of products sold per farm (USDA 2017).

The County has a well-developed vegetables, melons, potatoes, and sweet potatoes sector, and is ranked sixth in
the state on value of sales by this commaodity group. Additionally, Monroe County ranks eighth in the state, and
98™ in the nation, for the value of its cut Christmas trees and short rotation woody crops sales (USDA 2017).

Article 25AA of the New York State Agriculture and Markets Law, titled Agricultural Districts, provides
counties with the opportunity to create agricultural districts for the purpose of protecting and promoting the
agriculture industry. Once created, the law requires that each district must be reviewed on an eight-, ten-, or
twelve-year basis to see if it is still achieving its intended purpose. In Monroe County, districts are reviewed
every eight years. Monroe County has two agricultural districts. The Western Agricultural District (#5) consists
of the Towns of Chili, Clarkson, Gates, Greece, Hamlin, Ogden, Parma, Riga, Sweden, and Wheatland and has
a total acreage of 94,077 acres. The Eastern Agricultural District (#6) consists of the Towns of Henrietta,
Mendon, Perinton, Penfield, Pittsford, Rush, and Webster and has a total acreage of 47,673 acres (Monroe
County 2022).
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Figure 4-14. Monroe County Agricultural Districts
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Economy

Monroe County’s economy is developing into a more diverse economy focused on high-technology industry,
education, health care, and a growing small and mid-sized business sector. This transformation reflects the
national trend from manufacturing. Locally, significant losses in manufacturing have been offset by gains in
other sectors, particularly education and financial activities (ACT Rochester 2022).

The Educational Services and Financial Activities in the region grew between 2001 and 2020 (37 percent and
29 percent), while jobs in the Manufacturing and Information sectors declined (39 percent and 51 percent
respectively). The Trade, Transportation, and Utilities sector provided the most jobs in the region at 16 percent
of the total in 2020, followed by Health Care and Social Assistance and Professional and Business Services
sectors making up 14 percent and 13 percent of the total (ACT Rochester 2022).

The average salary in 2020 in the region of $55,100 was below the state ($83,100) and national ($64,000) figures.
All sectors have wages below state figures, and the rate of increase in average salary has consistently lagged in
comparison since 2004 (ACT Rochester 2022).

4.4.2 Population Trends

This section discusses population trend information used to estimate future shifts that could significantly change
the character of the area. Population trends can provide a basis for making decisions on the type of mitigation
approaches to consider and the locations in which these approaches should be applied. This information can
also be used to support planning decisions regarding future development in vulnerable areas.

As seen in Table 4-6, Monroe County’s population has increased over most decades since 1960. However, the
population projections for Monroe County from Cornell University for the next two decades anticipate a peak
in population around 2030, followed by a slight drop in population as seen in Table 4-7.

Table 4-6. Population Growth in Monroe County

Population and Historical
Projections 1960 | 1970 1980 | 1990 | 2000 2010 2020
Monroe County 586,387 711,917 702,238 713,968 735,343 744,344 753,109
Town of Brighton 27,849 35,065 35,776 34,455 35,588 36,609 37,137
Town of Chili 11,237 19,609 23,676 25,178 27,638 28,625 29,123
Town of Clarkson 2,339 3,642 4,016 4,417 5,928 6,588 6,904
Village of Brockport 5,256 7,878 9,776 8,849 8,103 8,366 7,104
T/V of East Rochester 8,152 8,347 7,596 6,932 6,650 6,587 6,334
Town of Gates 13,755 26,442 29,756 28,583 29,275 28,400 29,167
Town of Greece 48,670 75,136 81,367 90,106 94,141 96,095 96,926
Town of Hamlin 2,755 4,167 7,675 9,203 9,355 9,045 8,725
Town of Henrietta 11,598 33,017 36,134 36,376 39,028 42,581 47,096
Town of Irondequoit 55,337 63,675 57,648 52,377 52,354 51,692 51,043
Town of Mendon 1,759 2,293 3,024 4,505 5,775 6,478 6,389
Village of Honeoye Falls 2,143 2,248 2,410 2,340 2,595 2,674 2,706
Town of Ogden 4,801 8,807 11,269 13,306 14,933 16,255 16,585
Village of Spencerport 2,461 2,929 3,424 3,606 3,559 3,601 3,685
Town of Parma 4,943 8,308 8,434 8,657 8,966 9,747 10,190
Village of Hilton 1,334 2,440 4,151 5,216 5,856 5,886 6,027
Town of Penfield 12,601 23,782 27,201 30,219 34,645 36,242 39,438
Town of Perinton 7,593 21,609 32,359 37,072 40,350 41,109 39,128
Village of Fairport 5,507 6,474 5,970 5,943 5,740 5,353 5,501
Town of Pittsford 8,469 18,441 21,052 23,009 25,801 28,050 25,714
Village of Pittsford 1,749 1,755 1,568 1,488 1,418 1,355 1,419
Town of Riga 1,797 2,681 2,910 3,383 3,550 3,629 3,495
Village of Churchville 1,003 1,065 1,399 1,731 1,887 1,961 2,091
City of Rochester 318,611 296,233 241,741 231,636 219,773 210,565 211,328
Town of Rush 2,555 3,287 3,001 3,217 3,603 3,478 3,490
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Population and Historical
Projections \ 1990 \
Town of Sweden 1,968 3,583 5,083 5,432 5,757 5,957 6,140
Town of Webster 13,374 19,702 23,426 26,175 32,710 37,242 39,676
Village of Webster 3,060 5,037 5,499 5,464 5,216 5,399 5,651
Town of Wheatland 1,848 2,298 3,108 3,181 3,021 2,774 2,888

Source:  Genesee/Finger Lakes Regional Planning Council 2013; US Census 2020

Table 4-7. Population Growth in Monroe County

Population Historical Projected
and
Projections 1960 1970 1980 1990 2000 2010 2020 2030 2040
l\cﬂgg:tjj 586,387 711,917 702,238 713,968 735,343 744,344 753,109 758,536 751,581

Source:  Genesee/Finger Lakes Regional Planning Council 2013; US Census 2020; Cornell PAD projections 2018

4.5 Lifelines and Critical Facilities

Critical infrastructure and facilities are those that are

essential to the health and welfare of the population. Critical Facilities are those facilities considered critical to

the health and welfare of the population and that are

These facilities are especially important after any especially important following a hazard. As defined for
hazard event. Critical facilities are those that maintain this HMP, critical facilities include transportation systems,
essential and emergency functions and are typically lifeline utility systems, high-potential loss facilities, and
. . . . . hazardous material facilities, and essential facilities
defined to include police and fire stations, schools, and
emergency operations centers. Critical infrastructure Essential facilities are a subset of critical facilities that
can include the roads and bridges that provide ingress include tf]lolsle fa_Ci“tiﬁS that are imPOtharrl]t to ednsure a 1;1”
. recovery following the occurrence of a hazard event. For
and egress and allow eme_rg?”cy VehICIes_ access 1o the county risk assessment, this category was defined to
those in need and the utilities that provide water, include police, fire, EMS, schools/colleges, shelters, senior
electricity, and communication services to the facilities, and medical facilities.

community. Also included are Tier Il facilities
(hazardous materials) and rail yards; rail lines hold or

Lifelines enable the continuous operation of critical
e > . business and government functions and are essential to
carry significant amounts of hazardous materials with human health and safety or economic security.

a potential to impact public health and welfare in a
hazard event (FEMA 1997).

Beginning in 2017, FEMA developed a new construct to increase effectiveness for disaster operations and
position response to catastrophic incidents. This construct, known as “community lifelines”, represents the most
fundamental services in the community that, when stabilized, enable all other aspects of society. Following a
disaster event, intervention is required to stabilize community lifelines. Lifelines are divided into seven
categories which include:

Safety and Security
Food, Water, Shelter
Health and Medical
Energy (Power and Fuel)
Communications
Transportation
Hazardous Materials

To facilitate consistency with the National Response Framework, FEMA Strategic Plan, and guidance for the
Building Resilient Infrastructure and Communities grant program, critical facilities in Monroe County are
discussed in terms of lifelines.
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A comprehensive inventory of critical facilities and lifelines in Monroe County was developed from various
sources including input from the Steering Committee and Planning Partnership. The inventory of critical
facilities presented in this section represents the current state of this effort at the time of publication of the HMP
and was used for the risk assessment in Section 5 (Risk Assessment).

4.5.1 Safety and Security

This section provides information on Safety and Security lifelines. Components of this lifeline category include
law enforcement/security, fire services, search and rescue services, government services, and community safety
(e.g., dams) (Figure 4-15).

Emergency Facilities

The Monroe County Office of Emergency Management (OEM) is organized into four main tiers: Operations,
Planning, Logistics, and Administrative/Financial. The operations tier includes all emergency operations
including police, fire/EMS, public works, transportation, and sheltering. The OEM is responsible for aiding
communities in emergency planning and response, as well as providing the training and equipment for the
county’s first responders and volunteers. OEM operates an Emergency Operations Center in the City of
Rochester, which is a specially designed facility where public organizations and private-sector agencies meet to
decide and coordinate emergency response to community-wide disasters. Additionally, the OEM funds a 24-
hour 9-1-1 Center and oversees the operation of the Emergency Communications Department (ECD), operated
by the City of Rochester under contract with the County.

The OEM develops, maintains, and executes Monroe County’s Comprehensive Emergency Management Plan
for disaster relief before, during, and after any type of natural or man-made disaster (or a war-time situation).
The OEM also assists towns and villages in the preparation of their emergency response plans. With guidance
from FEMA, OEM develops and continually reviews the Monroe County Radiological Emergency Preparedness
Plan (MCREPP) in case of an incident at the Ginna nuclear power plant, and conducts multiple exercises
annually to test its REPP.

There are 90 fire department facilities in Monroe County serving the County’s municipalities. Police
enforcement and public safety is maintained by the New York State Police Department, Monroe County Police,
and local departments. The Monroe County Sheriff’s Office operates two jails and six stations; it also has three
boats. The Sheriff’s Office patrols towns within Monroe County that do not have their own police patrols and is
responsible for primary police patrols at the Greater Rochester International Airport as well as the many parks
throughout the County.

Figure 4-15 displays the location of emergency facilities in Monroe County.
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Figure 4-15. Safety and Security Facilities In Monroe County
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Hospitals and Medical Facilities

The County has multiple hospitals and health care facilities ranging in size and primary function to include
smaller community health centers and the larger, regional Strong Memorial Hospital. Hospitals in Monroe
County consist of three “systems” — University of Rochester Medical Center, including Strong Memorial
Hospital and Highland Hospital; Rochester General Health System, including Rochester General Hospital; and
Unity Health System, including Unity Hospital (former Park Ridge Hospital) and the Genesee Street campus
(formerly St. Mary’s Hospital). All three systems have associated nursing homes, health centers or clinics, and
hospital-sponsored medical practices (Monroe County 2017).

Monroe County is also served by a network of federally qualified Community Health Centers (FQHCs) — Jordan,
(sites at Holland Street, Woodward, and Brown Square) and Oak Orchard. Inner-city Rochester FQHCs include
Clinton Family Health Center, Genesee Health Center, Northeast Health Services, Orchard Street Community
Health Center, and Unity Family Medicine Center. St. Joseph’s Neighborhood Center and the Mercy Outreach
Center, also in the city, are free clinics primarily serving individuals who are uninsured (Monroe County 2017).

For non-emergency health care needs, a number of “urgent care centers” are located throughout the County.
Some of these clinics are open 24 hours per day, and most have evening and weekend hours. There are 21 urgent
care facilities in the County. The County also has 33 alcohol/drug treatment facilities.

Figure 4-16 displays the location of hospitals and medical facilities in Monroe County.

Schools

There are 255 public and private primary educational facilities (elementary, middle, and high schools) and 17
secondary educational facilities (colleges and universities) located in Monroe County. In times of need, schools
can function as shelters and are an important resource to the community. For information regarding shelters, see
the Shelters subsection of this document below.

Senior Care and Living Facilities

The County has an extensive system of programs and services for the senior population, including 41 adult care,
33 nursing homes, and 69 Home Care Providers (New York State n.d.). These facilities are highly vulnerable to
potential impacts from disasters and knowing the location and numbers of these types of facilities will be
effective in managing a response plan pre- and post-disaster. Figure 4-16 displays the location of senior care and
living facilities in Monroe County.

Shelters

With support and cooperation of the American Red Cross and local jurisdictions, the county references an
inventory of suitable shelter locations and can assist with the coordination and communication of shelter
availability as necessitated by the execution of local municipal emergency operation plans. County-wide
sheltering policies and procedures are documented in the following plans, which are maintained by the Monroe
County OEM:

e Monroe County Comprehensive Emergency Management Plan
e Monroe County Comprehensive Emergency Management Plan, Mass Sheltering Plan Annex
¢ Monroe County Radiological Emergency Preparedness Plan (MCREPP)

The County also has 15 homeless shelters facilities.
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Figure 4-16. Health and Medical Lifelines in Monroe County
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Evacuation Routes

The County has identified evacuation zones for severe weather, maintains specific evacuation plans for
radiological emergencies associated with the Ginna Nuclear Power Plant, and can assist with the coordination
and communication of evacuation routing as necessitated by the execution of local municipal emergency
operation plans.

4.5.2 Transportation Systems

Monroe County’s location and extensive transportation network offer residents and employees’ various options
for transportation throughout the county and the region. The transportation system includes an extensive network
of roads, access to national and commuter rail, countywide bus service, an airport providing domestic and
international flights, and a commercial shipping port. Major transportation routes through Monroe County
include Interstate Routes 90, 490, 590, 390, and 531 and navigable waterways including the Erie Canal and Lake
Ontario.

There are 4,648 miles of roadway in Monroe County. The County Department of Transportation is responsible
for roughly 1,500 miles of county-owned highways, 180 bridges, and 275 major culverts, and 805 traffic signal
and flasher devices as part of the Monroe County highway system (Monroe County 2022).

Interstates (1)-90, 1-390, 1-490 and 1-590 are the primary routes of travel through Monroe County. 1-90 traverses
the County from the east to the west through the southern section, passing through the Towns of Wheatland,
Chili, Henrietta, Pittsford, and Mendon. In the Town of Henrietta, 1-90 intersects with 1-390, which is a major
north-south route carrying traffic up from Livingston County and other points south. 1-390 bisects Monroe
County, skirting the City of Rochester to the west and ending near the shores of Lake Ontario where the road
continues as the Lake Ontario State Parkway. 1-490 is the third major route option and is an auxiliary highway
offering a direct route into the City of Rochester from where it splits from 1-90 on both the southeastern and
southwestern corners of the County. 1-490 runs along the original path of the Eire Canal through the City of
Rochester; it also serves the Villages of Churchville and Pittsford, among others. 1-490 connects with 1-390 and
New York State Route 390/NY 390 just west of the City of Rochester, and with 1-590/NY 590 to the east of
Rochester. Together, these roads comprise the southernmost portion of the Inner Loop Beltway, which circles
around the interior of Rochester. State Route 531 connects 1-490 to western suburbs including the Towns of
Ogden and Gates, and the Villages of Brockport and Spencerport.

Additionally, State Routes 104, 33, 31, and 36 connect the County to its eastern western, and southern neighbors.
SR 104 and SR 31 run east west through the northern and central section of the County, respectively. SR 36
begins at the terminus of SR 531 in the Town of Ogden and runs south through the Town of Riga and Wheatland
before connecting with Livingston County. SR 33 connects SR 31 in the City of Rochester directly to the City
of Buffalo to the west. SR 33 is mostly a rural highway serving local traffic and it often parallels 1-490. Figure
4-17 displays the location of transportation lifelines in Monroe County.

Bus and Other Transit Facilities

Residents of Monroe County have the option of using public transportation through the Regional Transit Service
(RTS), the largest subsidiary of the Rochester Genesee Regional Transportation Authority (RGRTA), which
includes 216 buses and 41 fixed routes serving a population of nearly 750,000 throughout Monroe County and
the surrounding region. RTS provides affordable public transportation to urban, suburban, and rural areas, as
well as complimentary paratransit service throughout the region, and currently serves a ridership of over 14
million (RGRTA 2020).
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Railroad Facilities

There are two types of rail systems in Monroe County: freight and passenger. There are a total of 10 junctions
or freight stations throughout the Rochester area, including Charlotte Yard in the north, Goodman St. Yard in
the east, West Ave. Yard near the city center, and Brooks Ave. Yard along the city’s southwestern border. These
stations and yards serve a number of transportation and freight companies, including CSX Transportation, Inc.
(CSXT); CSXT Amtrak; Livonia, Avon & Lakeville Railroad Corp (LAL); and Rochester & Southern Railroad
(RSR). As these lines spread out from Rochester, they provide passenger and freight rail at points in Webster
(Ontario Midland Railroad Corp [OMID]), Fairport (CSXT Amtrak), Henrietta (LAL), and Chili (CSXT Amtrak
and CSXT) (NYS DOT 2019).

Amtrak provides passenger service from Chicago to Washington DC, and also connects through the City of
Rochester. The Rochester station is located along Amtrak’s Empire Service and provides regional service to
New York City, Albany, Syracuse, Buffalo, and Niagara Falls (Amtrak 2022).

The Rochester & Southern Railroad (RSR), owned and operated by Genesee & Wyoming (G&W), is a 58-mile
short line freight railroad that interchanges with the Buffalo & Pittsburgh Railroad; Canadian National; Canadian
Pacific; CSX Transportation; Livonia, Avon & Lakeville Railroad; and Norfolk Southern. RSR tracks originate
in the City of Rochester, sending one line to Buffalo where it connects with a larger network of G&W trains to
points south and west; and another to a terminus in Dansville, south of Rochester. Commodities transported by
rail include aggregates, brick and cement, chemicals, coal, food and feed products, forest products, and steel and
scrap (GWRR 2015).

Airports

The Greater Rochester International Airport (ROC) is located 4 miles southwest of downtown Rochester and 12
miles south of Lake Ontario. The airport is the fifth busiest airport in the state of New York and is home to the
642" Aviation Support Battalion, part of the 42" Infantry Division. The airport contains a 380,000-square-foot
terminal with 22 passenger gates. The airport serviced over 1.5 million passengers in 2021 (US DOT n.d.).

Ferry Service and Ports

The Rochester-Monroe County Port Authority operates a small deep draft commercial harbor at the Genesee
River’s confluence with Lake Ontario, serving commercial shipping traffic at depths up to 24 feet across a 2.7-
mile stretch that includes the Lake Ontario approach, harbor entrance, and Genesee River federal channels. Major
partners and operators at port include the Port of Rochester, U.S. Coast Guard, Essroc Cement Corporation and
Shellet-Genesee Shipping Group. The Rochester Harbor enables transportation of important commaodities and
supports $26.8 Million in business revenue, 142 jobs, and $7.4 Million in labor income (USACE 2021).
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Figure 4-17. Transportation Lifelines in Monroe County
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4.5.3 Lifeline Utility Systems

This section presents data and information on potable water, wastewater, energy resource, and communication
utility systems. Due to heightened security concerns, local utility lifeline data sufficient to complete the analysis
have only partially been obtained.

Potable Water

In Monroe County, water is provided from various facilities as a public service or through private supplies, such
as wells. Community water suppliers serve most of the county’s population while a small portion of the
population relies on on-site wells. Figure 4-19 shows the location of water treatment and distribution facilities
in Monroe County.

Monroe County’s public water supply comes from Lake Ontario, two of the Finger Lakes (Hemlock Lake and
Canadice Lake), and from private wells (Monroe County Department of Health 2019). There are two producers
of public drinking water within Monroe County: Monroe County Water Authority (MCWA) and City of
Rochester Bureau of Water and Lighting. The MCWA s the third largest water supplier in New York State and
produces and delivers an average of 20 billion gallons of drinking water every year (MCWA 2021). The Villages
of Brockport and Hilton, as well as the Seabreeze Water District community in the Town of Irondequoit,
purchase water from MCWA for re-sale to their customers.

Water treatment facilities and distribution systems are not identified for security purposes. Many of the rural
areas are dependent on private wells. Several large industries have their own supply source and treatment
facilities. Many fire departments have an alternate water source for firefighting. For instance, the City of
Rochester has a parallel supply for fire suppression within the downtown area called the “Holley System,” and
many suburban and rural departments have standpipes on natural waterways.

Water from Lake Ontario, its primary source, is treated at MWCA’s Shoremont plant in the Town of Greece and
another plant in the Town of Webster. MCWA also operates the Corfu plant, which is a small well supply in the
Village of Corfu in Genesee County, and purchases water from the City of Rochester and the Erie County Water
Authority (ECWA) (MCWA 2021).
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Figure 4-18. Monroe County Water Authority Service Area
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Wastewater Facilities

The Monroe County Division of Pure Waters was established by the County’s legislature to implement the 1969
Pure Waters Master Plan to reduce the levels of pollution in Irondequoit Bay, the Genesee River, areas of Lake
Ontario, and other waters of Monroe County to safe and healthy levels. Today, the County’s four sewer districts
contain several miles of major interceptor tunnel, two wastewater treatment facilities, pump stations and the
sewer collection systems for the Rochester and Gates-Chili-Ogden districts (Monroe County Pure Waters 2022).

The sewer system operated by Monroe County is spread over four sewer districts (Northwest, Gates Chili Ogden,
Rochester, and Irondequoit Bay) and serves a population of over 500,000 people. Collection sewers in other
districts are operated, maintained, and funded by local municipalities. The districts obtain the majority of their
revenue from user charges. In Monroe County, wastewater is collected by a system of underground pipes, or
sewers, which carry it to wastewater treatment facilities (\WWTF).

Monroe County contains five treatment facilities, most of which are located near bodies of water into which the
treated wastewater is discharged. Other wastewater treatment plants that discharge into the Genesee River
include those from the Village of Honeoye Falls and Kodak’s King’s Landing. The County’s VanLare and
Northwest Quadrant plants are located on the south shore of Lake Ontario. The VanLare plant, first opened in
1916, is the largest WWTF in the County with a permitted flow of 135 million gallons per day (mgd). The
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VanLare plant is capable of handling 660 mgd during storm events. The Northwest Quadrant facility is located
in the Town of Hilton and has an operating permit for flow of 22 mgd and handles 14 mgd of primarily residential
wastewater (Rochester Subway 2022). Figure 4-19 shows the location of wastewater facilities in Monroe County.

Energy Resources

Gas and electric power in Monroe County are transmitted and distributed by three companies: Rochester Gas
and Electric Corporation (RG&E), New York State Gas and Electric Corporation (both Avangrid companies),
and National Grid. Homes in the County are heated by many different sources, with a majority using utility gas
or fuel oil. In addition, there are three municipal electric providers and one municipal natural gas provider. Some
areas are dependent on residential propane tanks for gas service. Figure 4-20 displays the location of energy
lifelines in Monroe County.

Communications

Monroe County is served by a variety of communications systems, including traditional land line, fiber optic,
and cellular service provided by multiple companies, such as Verizon, Direct TV, and Time Warner and Frontier
Communications. Each carrier has individual plans for emergency situations during hazard events and post-
disaster recovery efforts. In addition to land line, fiber optic and cellular communications systems, Monroe
County has an extensive radio communications network that is utilized by emergency services agencies,
hospitals, law enforcement, public works, transportation, and other supporting organizations. There are 61
communication facilities in Monroe County identified as critical facilities. Figure 4-21 displays the location of
these facilities.
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Figure 4-19. Food, Water, and Shelter Lifelines in Monroe County
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Figure 4-20. Energy Lifelines in Monroe County
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Figure 4-21. Communications Lifelines in Monroe County
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4.5.4 High-Potential Loss Facilities

High-potential loss facilities include dams, levees, hazardous materials (HAZMAT) facilities, nuclear power
plants, and military installations. The Ginna Nuclear Power Station is located in Wayne County near the
northeastern border of Monroe County. Dams are also discussed below.

Military Installations

The 42" Infantry Division and 53 Troop Command of the National Guard have guardsmen that report to
locations throughout the county. The only other noteworthy military installation in the County is a U.S. Coast
Guard station near Lake Ontario and the Genesee River.

HAZMAT Facilities

The U.S. Environmental Protection Agency (EPA) Comprehensive Environmental Response, Compensation and
Liability Information System (CERCLIS) (Superfund) Public Access Database (CPAD) reports that there are
currently no Superfund sites in Monroe County. Superfund sites are polluted locations requiring a long-term
response to clean up hazardous material contaminations.

Abandoned hazardous waste sites placed on the federal National Priorities List (NPL) include those that the EPA
has determined present “a significant risk to human health or the environment,” with the sites being eligible for
remediation under the Superfund Trust Fund Program. As of 2022, Monroe County has no inactive hazardous
sites in the federal Superfund Program that are listed on the NPL (CERCLIS 2021).

In addition to the hazardous waste sites, there are numerous hazardous facilities in Monroe County cataloged by
the NYS DEC’s Bulk Storage Program Database. The Bulk Storage Program includes three types of facilities:
Petroleum Bulk Storage (PBS), Major Qil Storage Facilities (MOSF), and Chemical Bulk Storage (CBS).
Registration with NYS DEC is mandatory for all PBS facilities with a total storage capacity of 1,100 gallons or
more; all CBS underground tanks and all stationary aboveground tanks with a capacity of 185 gallons or more;
and all MOSF sites storing more than 400,000 gallons of petroleum products. As of August 2022, there are
roughly 2,100 sites in the DEC’s Bulk Storage Program Database in Monroe County, NY (NYS DEC 2022).

Dams and Levees

According to the NYSDEC Division of Water Bureau and Flood Protection and Dam Safety, there are three
hazard classifications of dams in New York State. The dams are classified in terms of potential for downstream
damage if the dam were to fail. The hazard classifications are as follows:

e Low Hazard (Class A) is a dam located in an area where failure will damage nothing more than isolated
buildings, undeveloped lands, or township or county roads and/or will cause no significant economic
loss or serious environmental damage. Failure or mis-operation would result in no probable loss of
human life. Losses are principally limited to the owner's property

o Intermediate Hazard (Class B) is a dam located in an area where failure may damage isolated homes,
main highways, and minor railroads; interrupt the use of relatively important public utilities; and will
cause significant economic loss or serious environmental damage. Failure or mis-operation would result
in no probable loss of human life, but can cause economic loss, environmental damage, disruption of
lifeline facilities, or impact other concerns. Class B dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant infrastructure.

e High Hazard (Class C) is a dam located in an area where failure may cause loss of human life; serious
damage to homes, industrial, or commercial buildings; important public utilities; main highways or
railroads; and will cause extensive economic loss. This is a downstream hazard classification for dams
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in which excessive economic loss (urban area including extensive community, industry, agriculture, or
outstanding natural resources) would occur as a direct result of dam failure (NYS DEC n.d.).

According to the USACE National Inventory of Dams (NID), there are 31 dams located within Monroe County
with 14 listed as high hazard, 9 listed as significant hazard, and 8 listed as low hazard (USACE n.d.). For the
purpose of this plan, the NYSDEC data from the New York State GIS Clearinghouse will be used. According to
the GIS data, there are 81 dams located in Monroe County (9 high hazard, 6 intermediate hazard, 43 low hazard,
and 23 negligible or no hazard dams). According to the National Levee Database maintained by USACE, there
are no levees in Monroe County (USACE n.d.). Refer to Appendix H for the names and locations of the dams
found in the County.

4.5.5 Other Facilities

The Planning Partnership also identified additional critical facilities including municipal buildings, government
facilities, major employers, and more. These facilities were included in the risk assessment conducted for the
County. Figure 4-22 shows the locations of these facilities in the County.
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Figure 4-22. Other Facilities in Monroe County
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SECTION 5. RISK ASSESSMENT

A risk assessment is the process of measuring the potential loss of life, personal injury, and economic and
property damage resulting from identified hazards. ldentifying potential hazards and vulnerable assets allows
planning personnel to address and reduce hazard impacts, and allows emergency management personnel to
establish early response priorities. Results of the risk assessment are used in subsequent mitigation planning
processes, including determining and prioritizing mitigation actions that reduce each jurisdiction’s risk to a
specified hazard. Past, present, and future conditions must be evaluated to most accurately assess risk for the
county and each jurisdiction. The process focuses on the following elements:

e Hazard identification—Use all available information to determine what types of hazards may affect

a jurisdiction.

¢ Profile each hazard—Understand each hazard in terms of:
o Extent—Severity of each hazard.
o Location—Geographic area most affected by the hazard.
o Previous occurrences and losses
o Impacts of Climate Change
o Probability of Future Hazard Events
e Assess Vulnerability

o Exposure identification—Estimate the total number of assets in the jurisdiction that are likely to
experience a hazard event if it occurs by overlaying hazard maps with the asset inventories.

o Vulnerability identification and loss estimation—Assess the impact of hazard events on the
people, property, economy, and lands of the region, including estimates of the cost of potential
damage or cost that can be avoided by mitigation.

o Future changes that may impact vulnerability—Analyze how demographic changes, projected
development and climate change impacts can alter current exposure and vulnerability.

This section presents the Monroe County risk assessment and is outlined as follows:

= Methodology and tools used to conduct the risk assessment

= |dentification of hazards of concern that impact Monroe County
= Hazards of concern profiles and vulnerability assessment

= Hazard ranking

5.1 METHODOLOGY AND TOOLS

The Monroe County risk assessment was updated using the following best-available information:

= A new building stock inventory was generated using 2022 building footprints, tax assessor and parcel
data provided by Monroe County GIS; and 2022 RSMeans cost adjustment values.

= 2020 Decennial Census Population data and 2016-2020 American Community Survey 5-year
Population Estimates were utilized.

= Critical facilities were updated and reviewed by the Planning Partnership and county jurisdictions.

= Lifelines were identified in the critical facility inventory to align with Federal Emergency Management
Agency’s (FEMA) lifeline definition.

= Hazards-U.S. (Hazus) was used to estimate potential impacts to the flood, wind, and seismic hazards.

= Best-available hazard data were used, as described in this section.

The following sections summarize the asset inventories, methodology and tools used to support the risk
assessment process.
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5.1.1 Asset Inventories

Monroe County assets were identified to assess potential
exposure and loss associated with the hazards of concern. iy
For the HMP update, Monroe County assessed exposure Bl
and vulnerability of the following types of assets:
population, buildings, critical facilities, lifelines, ey
infrastructure, new development, and the environment. s o 2t Eelibes
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

Transportation

in aggregate, without details about specific individual 2ard 2% Infrastructure
personal or public properties. Each asset type is described
below.

Vulnerable
Populations

Population

Total population statistics from the 2020 Decennial
Census Population estimate and 2016-2020 American

Community Survey (ACS) 5-year estimate were used to The risk assessment included the collection and
estimate the exposure and potential impacts to the use of an expanded and enhanced asset inventory
county’s population in place of the 2010 U.S. Census to estimate hazard exposure and vulnerability.

block estimates. To determine population statistics for

village and towns, village population totals were subtracted from the total town population. Where villages were
split between towns, the percentage of the geographic area of the village within each town was calculated and
applied to the total population of the village to estimate the population that would be subtracted from each
respective town. Population counts at the jurisdictional level were averaged among the residential structures in
the county to estimate the population at the structure level. This estimate provides a more precise distribution
of population across the county compared to only using the Census block or Census tract boundaries. Limitations
of these analyses are recognized, and thus the results are used only to provide a general estimate for planning
purposes.

FEMA’s Hazus program was used to model estimated potential losses to flood, seismic and wind hazards; as
discussed further later in this section. Hazus still contains 2010 U.S. Census data and was used to estimate
sheltering and injuries as part of the hazard analysis.

As discussed in Section 4, County Profile, research has shown that some populations are at greater risk from
hazard events because of decreased resources or physical abilities. Vulnerable populations in Monroe County
included in the risk assessment are children, elderly, population below the poverty level, non-English speaking
individuals, and persons institutionalized with a disability.

Buildings

A custom general building stock was created countywide. The general building stock was updated countywide
with a custom-building inventory using 2022 building stock footprints provided by Monroe County GIS. The
building inventory attributes were updated using 2022 parcel tax assessor information provided by Monroe
County GIS. Attributes provided in the associated files were used to further define each structure, such as year
built, number of stories, basement type, occupancy class, and square footage. The centroid of each building
footprint was used to estimate the building location. Structural and content replacement cost values (RCV) were
calculated for each building using the available assessor data, the building footprint, and RSMeans 2022 values.
The analysis used a location factor associated by location zip-code, which produced location factors of 1.00 and
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1.00 for residential and non-residential occupancy classes, respectively. RCV is the current cost of returning an
asset to its pre-damaged condition using present-day cost of labor and materials. Total RCV consists of both the
structural cost to replace a building and the estimate value of contents of a building. The occupancy classes
available in Hazus were condensed into the categories of residential, commercial, industrial, agricultural,
religious, governmental, and educational to facilitate analysis and presentation of results. Residential loss
estimates addressed both multi-family and single-family dwellings.

Critical Facilities and Lifelines

A critical facility inventory, which includes essential facilities,
utilities, transportation features and user-defined facilities, was
created by the Planning Partnership and county jurisdictions. The
development involved a review for accuracy, additions, or deletions
of new or moved critical assets, identification of backup power for
each asset (if known) and whether the critical facility is considered a
lifeline in accordance with FEMA’s definition (refer to Appendix G,
Critical Facilities). To protect individual privacy and the security of
assets, information is presented in aggregate, without details about specific individual properties or facilities.

A lifeline provides indispensable
service that enables the continuous
operation of critical business and

government functions, and is critical
to human health and safety, or
economic security (FEMA).

Environment and Land Use Area

National land use land cover data created by the U.S. Geological Survey (USGS) in 2021 was used to assess
land use characteristics of the county. This dataset was converted from a raster to a vector polygon, which
informed spatial areas of built and natural land use areas. The built land use areas were defined as urban areas
and include developed open space, low, medium, and high intensity locations. Non-urban areas were extracted
into agricultural, barren land, forest, rangeland, water, and wetlands land use categories.

New Development

In addition to assessing the vulnerability of the built environment, Monroe County examined recent development
over the last 5 years and anticipated new development in the next 5 years. Each jurisdiction was asked to provide
a list by address of major development that has taken place within these timeframes. The location of new
development projects was submitted via ArcGIS Survey123.

New development was identified as (1) anticipated in the next 5 years and (2) recently developed over the last 5
years. An exposure analysis was conducted in geographic information system (GIS) to determine hazard
exposure to these development sites. Projects built on multiple parcels were assessed as one unit. If one parcel
identified within the project boundary intersected a spatial hazard layer, the entire project was considered
“exposed” to the hazard area of concern.

Identifying these changes and integrating new development into the risk assessment provides communities
information to consider when developing the mitigation strategy to reduce these vulnerabilities in the future (one
tool in the Mitigation Toolbox discussed in Section 6, Mitigation Strategy. The new development is listed in
Section 4, County Profile, and hazard exposure analysis results are presented in Section 9, Jurisdictional
Annexes, as a table in each annex.

5.1.2 Methodology

To address the requirements of the DMA 2000 and to better understand potential vulnerability and losses
associated with hazards of concern, Monroe County used standardized tools, combined with local, state, and
federal data and expertise to conduct the risk assessment. Three different levels of analysis were used depending
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upon the data available for each hazard as described below. Table 5.1-1 summarizes the type of analysis
conducted by hazard of concern.

1. Historic Occurrences and Qualitative Analysis — This 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 — This analysis involves overlaying available spatial hazard layers, or hazards
with defined extent and locations, with assets in GIS to determine which assets are located in the impact
area of the hazard. The analysis highlights which assets are located in the hazard area and may incur
future impacts.

3. Loss Estimation — The FEMA Hazus modeling software was used to estimate potential losses for the
following hazards: flood, earthquake, and hurricane. In addition, an examination of historic impacts
and an exposure assessment was conducted for these spatially-delineated hazards.

Table 5.1-1. Summary of Risk Assessment Analyses

Mazard _ General Building N » New
Population Stock Critical Facilities Development
Disease Outbreak Q Q Q Q
Drought Q Q Q Q
Earthquake E H E,H E H E
Extreme Temperature Q Q Q Q
Flood E,H E,H E, H E,H

Hazardous Materials
Infestation and Invasive Species
Landslide
Severe Storm

Severe Winter Storm
Wildfire

Notes: E = Exposure analysis; H = Hazus analysis; Q = Qualitative analysis

m|O|I|m|O|O
m|O|I|m|O|O
m|O|I|m|O|O
m|O|I|m|O|O

Hazards U.S. - Multi-Hazard (Hazus-MH)

In 1997, FEMA developed a standardized model for estimating losses caused by earthquakes, known as Hazards
U.S. or Hazus. Hazus was developed in response to the need for more effective national-, state-, and community-
level planning and the need to identify areas that face the highest risk and potential for loss. Hazus was expanded
into a multi-hazard methodology, Hazus with new models for estimating potential losses from wind (hurricanes)
and flood (riverine) hazards. Hazus is a GIS-based software tool that applies engineering and scientific risk
calculations, which have been developed by hazard and information technology experts, to provide defensible
damage and loss estimates. These methodologies are accepted by FEMA and provide a consistent framework
for assessing risk across a variety of hazards. The GIS framework also supports the evaluation of hazards and
assessment of inventory and loss estimates for these hazards.

Hazus uses GIS technology to produce detailed maps and analytical reports that estimate a community’s direct
physical damage to building stock, critical facilities, transportation systems and utility systems. To generate this
information, Hazus uses default data for inventory, vulnerability, and hazards; this default data can be
supplemented with local data to provide a more refined analysis. Damage reports can include induced damage
(inundation, fire, threats posed by hazardous materials and debris) and direct economic and social losses
(casualties, shelter requirements, and economic impact) depending on the hazard and available local data. Hazus’
open data architecture can be used to manage community GIS data in a central location. The use of this software
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also promotes consistency of data output now and in the future and standardization of data collection and storage.
More information on Hazus is available at http://www.fema.gov/hazus.

In general, modeled losses were estimated in the program using depth grids for the flood analysis and
probabilistic analyses were performed to develop expected or estimated distribution of losses (mean return period
losses) for hurricane wind and seismic hazards. The probabilistic model generates estimated damages and losses
for specified return periods (e.g., 100- and 500-year). Table 5.1-2 displays the various levels of analyses that
can be conducted using the Hazus software.

Table 5.1-2. Summary of Hazus Analysis Levels

Hazus Analysis Levels

Level 1 Hazus provides hazard and inventory data with minimal outside data collection or mapping.

Analysis involves augmenting the Hazus provided hazard and inventory data with more recent or
detailed data for the study region, referred to as “local data”
Analysis involves adjusting the built-in loss estimation models used for the hazard loss analyses. This
Level is typical done in conjunction with the use of local data.

Level 2

Level 3

Disease Outbreak

All of Monroe County is at risk to impacts from disease outbreaks. Refer to Section 5.4.1 for the qualitative
analysis summarizing the county’s vulnerability to this hazard of concern.

Drought

All of Monroe County is at risk to impacts from drought events. Refer to Section 5.4.2 for the qualitative analysis
summarizing the county’s vulnerability to this hazard of concern.

Earthquake

A probabilistic assessment was conducted for Monroe County for the 100-year and 500-year mean return period
(MRPs) events through a Level 2 analysis in Hazus to analyze the earthquake hazard and provide a range of loss
estimates. The probabilistic method uses information from historic earthquakes and inferred faults, locations,
and magnitudes, and computes the probable ground shaking levels that may be experienced during a recurrence
period by Census tract.

As noted in the Hazus Earthquake User Manual, “Although the software offers users the opportunity to prepare
comprehensive loss estimates, it should be recognized that uncertainties are inherent in any estimation
methodology, even with state-of-the-art techniques. Any region or city studied will have an enormous variety of
buildings and facilities of different sizes, shapes, and structural systems that have been constructed over a range
of years under diverse seismic design codes. There are a variety of components that contribute to transportation
and utility system damage estimations. These components can have differing seismic resistance” (FEMA 2020).
However, Hazus’ potential loss estimates are acceptable for the purposes of this HMP.

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils amplify ground
shaking. One contributor to the site amplification is the velocity at which the rock or soil transmits shear waves
(S-waves). The National Earthquake Hazard Reductions Program (NEHRP) has developed five soil
classifications defined by their shear-wave velocity that impact the severity of an earthquake. The soil
classification system ranges from A to E, 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 D and E NEHRP soils are the two classes most susceptible to amplified ground motion during
an earthquake.
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An exposure analysis was conducted for the county’s assets (population, building stock, critical facilities, and
new development) using NEHRP soil data provided by New York State. The exposure analysis focused on soil
types that would experience amplified ground motion during an earthquake (i.e., Class D and E). Assets with
their centroid in the hazard areas were totaled to estimate the numbers and values vulnerable to these soil types.

Data from New York State were used in Hazus to replace default NEHRP soils. Groundwater was set at a depth
of 5 feet (default setting). The default assumption is a magnitude 7.0 earthquake for all return periods. Although
damages are estimated at the census tract level, results were presented at the municipal level. Because there are
multiple Census tracts that contain more than one jurisdiction, an area analysis was used to extract the percent
of each tract that falls within individual jurisdictions. The percentage was multiplied against the results
calculated for each tract and summed for each jurisdiction.

Damage estimates are calculated for losses to buildings (structural and non-structural) and contents; structural
losses include load carrying components of the structure, and non-structural losses include those to architectural,
mechanical, and electrical components of the structure, such as nonbearing walls, veneer and finishes, HVAC
systems, boils, etc.

Extreme Temperature

All of Monroe County is at risk to impacts from extreme temperature events. Refer to Section 5.4.4 for the
qualitative analysis summarizing the county’s vulnerability to this hazard of concern.

Flood

The 1- and 0.2-percent annual chance flood events were examined to evaluate the county’s risk from the flood
hazard. These flood events are generally those considered by planners and evaluated under federal programs
such as NFIP.

The following data were used to evaluate exposure and determine potential future losses for this plan update:

e The Monroe County FEMA Effective Digital Flood Insurance Rate Map (DFIRM) dated August 28,
2008

e A depth grid was created by use of base-flood elevation and cross section data from the 2008 effective
FEMA Digital Flood Insurance Rate Map (DFIRM) and the 1/3 arc-second Digital Elevation Map
(DEM) model provided by the U.S. Geological Survey (USGS); for areas without elevation data from
FEMA, those data were generated by use of the HAZUS-MH Enhanced Quick Look tool.

The effective Monroe County FEMA DFIRM published in 2008 was used to evaluate exposure and determine
potential future losses. The depth grid generated using the DFIRM and 1/3 arc-second DEM was integrated into
the Hazus riverine flood model and used to estimate potential losses for the 1-percent annual chance flood event.

To estimate exposure to the 1-percent- and 0.2-percent annual chance flood events, the DFIRM flood boundaries
were overlaid on the centroids of updated assets (population, building stock, critical facilities, and new
development). Centroids that intersected the flood boundaries were totaled to estimate the building RCV and
population vulnerable to the flood inundation areas. A Level 2 Hazus riverine flood analysis was performed.
Both the critical facility and building inventories were formatted to be compatible with Hazus and its
Comprehensive Data Management System (CDMS). Once updated with the inventories, the Hazus riverine
flood model was run to estimate potential losses in Monroe County for the 1-percent annual chance flood events.
A user-defined analysis was also performed for the building stock. Buildings located within the floodplain were
imported as user-defined facilities to estimate potential losses to the building stock at the structural level. Hazus
calculated the estimated potential losses to the population (default 2010 U.S. Census data across dasymetric
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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.

Hazardous Materials

All of Monroe County is at risk to impacts from hazardous materials. Refer to Section 5.4.6 for the qualitative
analysis summarizing the county’s vulnerability to this hazard of concern.

Infestation and Invasive Species

All of Monroe County is at risk to impacts from infestation and invasive species. Refer to Section 5.4.7 for the
qualitative analysis summarizing the county’s vulnerability to this hazard of concern.

Landslide

An exposure assessment was conducted using landslide incidence and landslide susceptibility data from the
United States Geological Survey (USGS) to determine the county’s risk to the landslide hazard. The county’s
assets (population, buildings, critical facilities, and new development) were examined to determine if they are
built in areas of the low incidence landslide hazard area, moderate incidence landslide hazard area, or moderate
susceptibility landslide hazard area. Assets with their centroid located in the hazard area were totaled to estimate
the totals and values at risk to impacts from landslides.

Severe Storm

A Hazus probabilistic analysis was performed to analyze the wind hazard losses for Monroe 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 hurricanes observed since
1886 and identifies those with tracks associated with Monroe County. Hazus contains data on historic hurricane
events and wind speeds. It also includes surface roughness and vegetation (tree coverage) maps for the area.
Surface roughness and vegetation data support the modeling of wind force across various types of land surfaces.
Default demographic and updated building and critical facility inventories in Hazus were used for the analysis.
Although damages are estimated at the census tract level, results were presented at the municipal level. Because
there are multiple census tracts that contain more than one jurisdiction, a density analysis was used to extract the
percent of building structures that fall within each tract and jurisdiction. The percentage was multiplied against
the results calculated for each tract and summed for each jurisdiction.

Severe Winter Storm

All of Monroe County is exposed and vulnerable to the winter storm hazard. In general, structural impacts
include damage to roofs and building frames, rather than building content. Current modeling tools are not
available to estimate specific losses for this hazard. Refer to Section 5.4.10 for the qualitative analysis
summarizing the county’s vulnerability to this hazard of concern.

Wildfire

The Wildland-Urban Interface (Interface and Intermix) obtained through the SILVIS Laboratory, Department of
Forest Ecology and Management, University of Wisconsin — Madison, was referenced to delineate wildfire
hazard areas. The University of Wisconsin — Madison wildland fire hazard areas are based on the 2010 Census
and 2006 National Land Cover Dataset and the Protected Areas Database. For this risk assessment, the high-,
medium-, and low-density interface areas were combined and used as the “Interface” hazard area, and the high-,
medium-, and low-density intermix areas were combined and used as the “Intermix” hazard areas.
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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 totals and values
at risk to impacts from a wildfire event.

Considerations for Mitigation and Next Steps

The following items are to be discussed for considerations for the next plan update to enhance the vulnerability
assessment:

= All Hazards
o Create an updated user-defined general building stock dataset using up-to-date parcels,
footprints, and RSMeans values.
o Utilize updated and current demographic data.
= Earthquake
o ldentify unreinforced masonry in critical facilities and privately-owned buildings (i.e.,
residences) by accessing local knowledge, tax assessor information, and/or
pictometry/orthophotos. These buildings may not withstand earthquakes of certain magnitudes
and plans to provide emergency response or recovery efforts at these properties can be
developed.
= Extreme Temperatures
o 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
o 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 estimates.
o Conduct a Hazus loss analysis for more frequent flood events (e.g., 10- and 50-year flood
events).
o Conduct a repetitive loss area analysis.
Continue to expand and update urban flood areas to further inform mitigation.
o As more current FEMA floodplain data become available (i.e., DFIRMs), update the exposure
analysis and generate a more detailed flood depth grid that can be integrated into the current
Hazus version.
= Landslide
o A pilot study conducted in Schenectady County, NY (Landslide Susceptibility — A Pilot Study
of Schenectady County, NY) provided a detailed methodology for delineating high-risk
landslide areas. This study looked at a variety of environmental characteristics including slope
and soil conditions to determine areas at risk to landslide. To coincide with the methodology
of that study, the generated slopes were categorized into five classes: 0 to 2 percent; 3 to 7
percent; 8 to 15 percent; 16 to 25 percent; Greater than 25 percent. Should the county determine
the need for a more detailed assessment of risk, it could determine steep slope by other percent
categorizations. Additional environmental and soil characteristics used in the Schenectady
County plan can be collected and used to follow the methodology used to further delineate the
county’s most at-risk areas.
= Severe Storm
o The general building stock inventory can be updated to include attributes regarding protection
against strong winds, such as hurricane straps, to enhance loss estimates.
o Integrate evacuation route data that are currently being developed.
= Wildfire

o
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o General building stock inventory can be updated to include attributes such as roofing material
or fire detection equipment or integrate distance to fuels as another measure of vulnerability.

5.1.3 Data Source Summary

Table 5.1-3 summarizes the data sources used for the risk assessment for this plan.

Table 5.1-3. Risk Assessment Data Documentation

Data Source ‘ Date Format

Population data i (Gl Bureau\;(grrnéglgﬁaggmmumty Sl = 2020 Digital (GIS) format

Building Inventory Monroe County GIS, Tetra Tech 2022 Digital (GIS) format

Wildfire Hazard Data University of Wisconsin - Madison 2010 Digital (GIS) format

Critical Facilities and Lifelines | MONfoe County Planning Partnership and County | 5055 | pjgital (GIS) format
Jurisdictions

Digitized Effective FIRM maps FEMA 2008 Digital (GIS) format

1-Meter Digital Elevation Model USGS 2015 TIFF

Landslide Hazard Data USGS n.d. Digital (GIS) format

NEHRP Soil NYS n.d. Digital (GIS) format

Rail Network NYS DOT 2013 Digital (GIS) format

Road Network NYS GIS 2020 Digital (GIS) format

New Development Data W ETUTELS O Pljlnqing P_artnership e Iy 2022 Digital (GIS) Format
urisdictions

Notes: DOT = Department of Transportation
FEMA = Federal Emergency Management Agency
NRCS = Natural Resources Conservation Service
USDA = U.S. Department of Agriculture

USGS = U.S. Geological Survey

Limitations

Loss estimates, exposure assessments, and hazard-specific vulnerability evaluations rely on the best-available
data and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning natural hazards and their effects on the built environment.
Uncertainties also result from the following:

1) Approximations and simplifications necessary to conduct such a study

2) Incomplete or dated inventory, demographic, or economic parameter data

3) The unique nature, geographic extent, and severity of each hazard

4) Mitigation measures already employed by the participating municipalities

5) The amount of advance notice residents have to prepare for a specific hazard event
6) Uncertainty of climate change projections

These factors can result in a range of uncertainty in loss estimates, possibly by a factor of two or more. Therefore,
potential exposure and loss estimates are approximate. These results do not predict precise results and should
be used to understand relative risk. Over the long term, Monroe County will collect additional data and update
and refine existing inventories to assist in estimating potential losses.

Potential economic loss is based on the present value of the general building stock using best-available data.
The county acknowledges significant impacts may occur to critical facilities and infrastructure as a result of
these hazard events causing great economic loss. However, monetized damage estimates to critical facilities and
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infrastructure, and economic impacts were not quantified and require more detailed loss analyses. In addition,
economic impacts to industry such as tourism and the real-estate market were not analyzed.
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Section 5.2: Identification of Hazards of Concern

5.2 IDENTIFICATION OF HAZARDS OF CONCERN

To provide a strong foundation for mitigation actions considered in Section 6
(Mitigation Strategy) and Section 9 (Jurisdictional Annexes), Monroe County Hazards of Concern are
focused on considering a full range of hazards that could impact the area and then ngsoizee?ea; ?;(;Sst“;iakte?;eto
identified and ranked those hazards that presented the greatest concern. The hazard impact a community.
of concern identification process incorporated input from the County and These are identified
participating jurisdictions; review of the New York State Hazard Mitigation Plan “S":gciiall'nag:\zg;; il
(NYS HMP 2019); review of the 2017 Monroe County HMP (2017 Monroe County '
Hazard Mitigation Plan); research and local, state, and federal information on the Natural Hazards are
frequency, magnitude, and costs associated with the various hazards that have those hazards that are a

previously or could feasibly impact the region; and qualitative or anecdotal source of harm or

- . . . difficultly created by a
information regarding natural (not man-made) hazards and the perceived meteorological,

vulnerability of the study area’s assets to them. Table 5.2-1 documents the process environmental, or
of identifying the natural hazards of concern for further profiling and evaluation. geological event
Specific hazards not identified as a hazard of concern for Monroe County will not
be further discussed in detail.

5.2.1 Changes from 2017 Hazard Mitigation Plan

The 2017 Monroe County Hazard Mitigation Plan did not identify Pandemic as a hazard of concern. Members
of the Steering Committee and Planning Partnership identified this hazard as hazards of concern for the 2023
Hazard Mitigation Plan Update.

The Steering Committee re-evaluated the inclusion of Civil Unrest and Terrorism as stand-alone hazards as per
the 2017 plan. However, based on the inherent random aspect civil unrest and terrorism, the alignment with
preparedness rather than mitigation planning, and the inclusion of these hazards in preparedness plans, it was
determined to not include these hazards in the 2023 plan. The Steering Committee also reevaluated Utility Failure
as a stand-alone hazard. The Steering Committee determined that utility failure is a cascading hazard associated
with severe weather and therefore, has been included by reference in the Extreme Temperature, Flood, Severe
Storm, and Severe Winter Storm hazards.

The 2023 Monroe County Hazard Mitigation Plan includes best available data throughout the plan to present an
updated understanding of Monroe County’s risk.

5.2.2 Hazard Groupings

The Steering Committee approved use of the following hazard event groupings which are the same as those
provided by the Federal Emergency Management Agency (FEMA) guidance documents (FEMA 386-2
Understanding Your Risks, Identifying Hazards and Estimating Losses; Multi-Hazard Identification and Risk
Assessment — The Cornerstone of the National Mitigation Strategy; Local Mitigation Planning Handbook), and
with consideration of hazard grouping in the NYS HMP.

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 stress accumulated within
or along the edge of the earth’s tectonic plates, a volcanic eruption, or a man-made explosion.
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The Extreme Temperature hazard includes both heat and cold events, which can have a significant impact to
human health, commercial/agricultural businesses, and primary and secondary effects on infrastructure (e.g.,
burst pipes and power failure). What constitutes “extreme cold” or “extreme heat” can vary across different areas
of the country based on what the population is accustomed to. The 2022 HMP considers the heat island effect
that occurs within developed areas.

The Flood hazard includes riverine flooding, lakeshore, flash flooding, shallow flooding, ice jam flooding, urban
drainage flooding, and dam failure flooding. Inclusion of the various forms of flooding under a general Flood
hazard is consistent with that used in FEMA’s Multi-Hazard lIdentification and Risk Assessment guidance and
the NYS HMP.

The Hazardous Materials profile includes materials and wastes that are considered severely harmful to human
health and the environment, as defined by the U.S. Environmental Protection Agency (EPA) Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) (also known as Superfund). Many
hazardous materials are commonly used substances, which are harmless in their normal uses but are quite
dangerous if released.

The Infestation and Invasive Species profile includes infestations of native species and invasive species. An
infestation is the presence of pest organisms within an area or field, on the surface of a host, or in soil at numbers
or quantities large enough to harm, threaten, or otherwise negatively affect native plants, animals, and humans.
Invasive species are non-native species that can harm the environment, the economy, or human health.

The Landslide hazard includes rock falls, rock topples, rotational slump, transitional slide, earth flows, creep,
block slides, debris avalanche, and debris flows.

The Pandemic 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.

The Severe Storm hazard includes windstorms that often entail a variety of other influencing weather conditions,
including thunderstorms, hail, lightning, and tornadoes. Tropical disturbances (hurricanes, tropical storms, and
tropical depressions) are often identified as a type of severe storm. For this HMP update, Severe Storm includes
thunderstorms, hail, lightning, tornadoes, hurricanes, and tropical storms.

The Severe Winter Storm hazard includes blizzards, ice storms, snowstorms, sleet, and freezing rain.

The Wildfire hazard can be defined as any non-structural fire that occurs in the wildland. Three distinct types of
wildland fires have been defined and include naturally occurring wildfire, human-caused wildfire, and prescribed
fire. They may be highly destructive and become difficult to control. Wildfires result in the disturbance of forest
and brush and destruction of real estate and personal property and have secondary impacts on other hazards,
such as flooding, by removing vegetation and disturbing watersheds.
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Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

Is this a
hazard

that may
occur in
Monroe

Ifyes,
does this
hazard
pose a
significant
threat to
Monroe

County? County? Why was this determination made? Source(s)
Avalanche No No The 2019 New York State Hazard Mitigation Plan (NYS HMP) identifies avalanche as a e NYS DHSES
hazard of concern. o NAC-AAA
The topography and climate of Monroe County does not support the occurrence of an
avalanche.
New York State, in general, has a very low occurrence of avalanche events based on
statistics provided by National Avalanche Center — American Avalanche Association
(NAC-AAA) between 1998 and 2018.
Avalanche was identified as a hazard in the NYS HMP, and there have been occurrences in
the state; however, there were no occurrences in Monroe County. The Steering Committee
and Planning Partnership do not consider the hazard to be a significant concern.
Civil Unrest Yes No The 2019 NYS HMP does not identify civil unrest as a hazard of concern for New York e Input from
State. Steering
Monroe County has a history of civil unrest. Committee and
e The Steering Committee and Planning Partnership do not consider terrorism to be a hazard Planning
of concern for Monroe County as is addressed in other preparedness plans. Partnership
e Monroe County
OEM
Coastal Erosion Yes Yes The NYS HMP identifies coastal erosion as a hazard of concern for New York State. e NYS DHSES
Erosion can impact all of the state’s coastal counties along Lake Erie and the Niagara e Input from
River, Lake Ontario and the St. Lawrence River, Atlantic Ocean and Long Island Sound, Steering
Hudson River south of the federal dam in Troy, the East River, the Harlem River, the Kill Committee and
van Kull and Arthur Kill, and all connecting waterbodies, bays, harbors, shallows, and Planning
wetlands. Partnership
Although Monroe County has a coastline along Lake Ontario, coastal erosion was not
identified as a significant concern by the Planning Committee.
o Coastal erosion is briefly discussed in the “Flood” profile.
The Steering Committee and Planning Partnership do not consider the hazard to be a
significant concern.
Dam Failure Yes No The 2019 NYS HMP does not identify dam failure as a hazard of concern for New York e NYS DHSES
State, though it is included in the Flood hazard profile. e Input from
According to the NYS DEC, there are 81 dams within Monroe County, as shown in Section Steering
4. Of these 81 dams in Monroe County: 43 low hazard, 6 intermediate hazard, 9 high Committee and
hazard, and 23 negligible or no hazard classification code (NYSDEC 2022).

2023
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Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

If yes,

does this
Is this a hazard
hazard pose a

that may | significant
occur in threat to
Monroe Monroe

County? County? Why was this determination made? Source(s)
Dam failure is included in the flood profile. Planning
Partnership
e NYSDEC
e NYSGIS
Pandemic Yes Yes e The 2019 NYS HMP does not identify pandemic as a hazard of concern for New York e NYS DHSES
State. e NYS DEC
e The County has been impacted by various diseases (influenza, COVID-19). e Input from
e The Steering Committee and Planning Partnership has identified pandemic as a hazard of Steering
concern for Monroe County. Committee and
Planning
Partnership
Drought Yes Yes e The NYS HMP identifies drought as a hazard of concern for the state. Monroe County has e NYS DHSES
been impacted by several drought events that have occurred in New York State. ¢ FEMA
o Agriculture is a substantial industry in Monroe County. Drought conditions would severely | o USDA
impact the county’s economy. e Input from
o New York State was included in one FEMA drought-related disaster declaration, which did Steering
not include Monroe County. Committee and
o Monroe County was included in 3 recent drought-related U.S. Department of Agriculture Planning
(USDA) disaster declarations: Partnership
o S4023-2016 Drought e NOAA-NCEI
o S4031 - 2016 Drought e NRCC
o S4037-2016 Drought
e The Steering Committee and Planning Partnership has identified drought as a hazard of
concern for Monroe County.
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Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

Is this a
hazard

that may

occur in
Monroe
County?

Ifyes,

does this

hazard
pose a

significant
threat to

Monroe
County?

Why was this determination made?

Source(s)

2023
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Earthquake e The NYS HMP identified earthquake as a hazard of concern for the state. NYS DHSES
e A 500-year earthquake event could result in a moderate level peak ground acceleration Input from
(PGA) of 3.9-5.2%g Steering
e New York State was included in one FEMA earthquake-related disaster declaration (DR- Committee and
1415); Monroe County was not included in this declaration. Planning
e From 2015 to 2022, there have been no significant earthquakes epicentered in Monroe Partnership
County. U.S. Geological
e Based on input from the Steering Committee and Planning Partnership, earthquake has Survey (USGS)
been identified as a hazard of concern for Monroe County. — Earthquake
Hazards
Program,
Review of
USGS Seismic
Maps
Expansive Soils Yes Yes e The NYS HMP does not identify expansive soils as a hazard of concern for New York NYS DHSES
State. Input from
e USGS indicated that Monroe County does not have the type of soils (swelling clay) that Steering
would result in expansive or swelling soils; therefore, Monroe County has little to no Committee and
swelling potential. Planning
o The Steering Committee and Planning Partnership do not consider the hazard to be a Partnership
significant concern. Review of
USGS 1989
Swelling Clays
Map of the
Conterminous
United States
Extreme Temperature Yes Yes e The NYS HMP identifies Coldwaves and Heatwaves as hazards of concern for New York NYS DHSES
State. Input from
e Monroe County was included in six recent USDA disaster declarations related to extreme Steering
temperature events: Committee and
o S4023 - 2015 Heat, Excessive Heat Planning
o S4031 - 2015 Heat Excessive Heat Partnership
o  S4037 - 2015 Heat, Excessive Heat NOAA-NCEI
o S4052 - 2015 Frost, Freeze USDA
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Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

Ifyes,
does this
hazard
pose a
significant
threat to
Monroe
County?

Is this a
hazard
that may
occur in
Monroe

County? Source(s)

Why was this determination made?
Frost, Freeze
Frost, Freeze

o S4903 - 2020
o S4904 - 2020

o The Steering Committee and Planning Partnership identified extreme temperature as a
hazard of concern for Monroe County.

Flood Yes Yes The NYS HMP identifies flooding as a hazard of concern for New York State. NYS DHSES
(riverine, lakeshore, ice jam, e Between 1956 and 2022, Monroe County was included in 4 FEMA flood-related Input from
dam failure, urban f_Ioodmg, declarations. Steering
and flash flooding) o FEMA DR-338: June 23, 1972; New York Tropical Storm Agnes Committee and
o FEMA DR-367; March 21, 1973; New York High Winds, Wave Action, Flooding Planning
o FEMA EM-3004; November 2, 1974; New York Flooding Partnership
o FEMA DR-4348; May 2, 2017 - August 6, 2017; New York Flooding FEMA
Based on the history of flooding and its impacts on Monroe County and input from the NOAA-NCEI
Steering Committee and Planning Partnership, flooding has been identified as a hazard of USACE CRREL
concern for the County. Ice Jam
Database
Hailstorm Yes Yes Please see Severe Storm Profile
Hurricane Yes Yes Please see Severe Storm Profile
(tropical cyclones, including
tropical storms and tropical
depressions)
Ice Jams Yes Yes Please see Flood Profile
Ice Storm Yes Yes Please see Severe Winter Storm Profile
Invasive Yes Yes The 2019 NYS HMP does not identify invasive species as a hazard of concern for New NYS DEC
Species/Infestation York State. Input from
The Planning Committee considers infestation and invasive species to be a potential hazard Steering
to agriculture and recreation in the County. Committee and
o New York State has been affected by various instances of invasive species. Planning

e The stinkbug infestation of 2010 destroyed over $46,000 worth of the crops in the County.

The county has also experienced infestations from West Nile virus, Armyworm, Emerald
ash borers, and Dutch elm disease.

Based on input from the Steering Committee and Planning Partnership, invasive
species/infestation has been identified as a hazard of concern for Monroe County.

Partnership

2023
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Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

Ifyes,

does this
Is this a hazard
hazard pose a

that may | significant

occur in threat to

Monroe Monroe

County? County? Why was this determination made? Source(s)

Land Subsidence NYS HMP indicates New York State is vulnerable to land subsidence; however, this hazard NYS DHSES
is “extremely localized” and poses a “very low risk to population and property”, according e Input from
to the 2019 NYS HMP. Steering
¢ NYS HMP does not identify Monroe County as a community that has experienced land Committee and
subsidence in the past. In general, moderate to low land subsidence susceptibility exists for Planning
New York State; however, the NYS HMP states that this hazard has a very low risk to Partnership
population or property. e USGS
e The Steering Committee and Planning Partnership did not identify land subsidence as a
hazard of concern for Monroe County.
Landslide Yes Yes e The 2019 NYS HMP includes landslide as a hazard of concern for New York State. e NYS DHSES
o Between 1954 and 2022, New York State has included in one landslide-related disaster e Input from
declaration, which did not include Monroe County. Steering
e USGS indicates within the National Atlas Map Maker program that Monroe County is Committee and
identified as having low landslide incidence, with pockets of moderate incidence. Planning
e Based on previous occurrences and input from the Steering Committee and Planning Partnership
Partnership, the landslide hazard was identified as a hazard of concern for Monroe County. o FEMA
Nor’Easters No No o Monroe County is located in the western part of New York State and is therefore not highly | e NYS DHSES
~ (extra-tropical cyclones, susceptible to Nor’Easter systems that come up the eastern seaboard. e FEMA
including severe winter low- e This hazard is briefly mentioned in the “Severe Storms” profile. e NOAA-NCEI
pressure systems)
Severe Storm Yes Yes e The NYS HMP identifies severe storm as a hazard of concern for New York State; e NYS DHSES
(windstorms, however, for the state HMP, the hazards were profiled in individual sections lightning, hail, | e FEMA
thunderstorms, hail, and tornadoes, high winds, and hurricanes/tropical storms. For the Monroe County HMP, the o NOAA-NCEI
tomadoes) hazards were combined into one profile. e SPC
o Between 1954 and 2022, Monroe County was included in four FEMA severe storm-related e Input from
declarations. Steering
o FEMA DR-1244; September 7, 1998; New York Severe Weather Committee and
o FEMA DR-1233; June 25 — July 10, 1998; New York Severe Storms and Flooding Planning
o FEMA DR-1534; May 13 — June 17, 2004; New York Severe Storms and Flooding Partnership
o FEMA DR-1564; August 13 — September 16, 2004; New York Severe Storms and
Flooding
e Monroe County was included in two recent severe storm-related U.S. Department of
Agriculture (USDA) disaster declarations:
o S3885 - 2015 Excessive Rain, High Winds, Hail, Lightning, and Tornado
-I't Hazard Mitigation Plan - Monroe County, New York 5.2-7
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Section 5.2: Identification of Hazards of Concern

Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

Ifyes,

does this
Is this a hazard
hazard pose a

that may | significant
occur in threat to
Monroe Monroe

County? County? Why was this determination made? Source(s)
o S4595 - 2019 Hail
o Based on previous occurrences and input from the Steering Committee and Planning
Partnership, severe storms are identified as a hazard of concern for Monroe County.
Severe Winter Storm Yes Yes e The NYS HMP identifies ice storms and snowstorms as hazards of concern for New York e NYS DHSES
(heavy snow, blizzards, ice State. According to the 2019 NYS HMP, Monroe County has an annualized count of 2 e FEMA
storms) snowstorm events and annualized snowstorm losses of $212 thousand. According to the ¢ NOAA-NCEI
2019 NYS HMP, Monroe County has an annualized count of 4 ice storm events and e Input from
annualized ice storm losses of $563 thousand. Steering
o FEMA included Monroe County in 4 snowstorm and 2 ice storm-related disaster Committee and
declarations: Planning
o FEMA DR-494; March 19, 1976; New York Ice Storm, Severe Storms; Flooding Partnership
o FEMA DR-898; March 3-4, 1990; New York Severe Storm, Winter Storm
o FEMA EM-3107; March 13-17; New York Severe Blizzard
o FEMA DR-1196; January 5-17, 1998; New York Severe Winter Storms
o FEMA EM-3138; March 3-6, 1999; New York Winter Storm
o FEMA DR-1467; April 3-5, 2003; New York Ice Storm
o Based on previous occurrences and input from the Steering Committee and Planning
Partnership, severe winter storms are identified as a hazard of concern for Monroe County.
Terrorism Yes No ¢ Monroe County has a history of terrorism and has proximity to an international border. e Input from
e The Steering Committee and Planning Partnership do not consider terrorism to be a hazard Planning
of concern for Monroe County as is addressed in other preparedness plans. Committee
e Monroe County
OEM
Tornado Yes Yes Please see Severe Storm
Tsunami No No e Tsunami is identified as a hazard of concern in the NYS HMP. e NYS DHSES
o The Steering Committee and Planning Partnership do not consider tsunami to be a hazard e Input from
of concern for Monroe County. Steering
Committee and
Planning
Partnership
Utility Failure Yes Yes e Monroe County experiences utility failures (generally power outages) several times each e NYS DHSES
year. These failures are usually due to severe storms or severe winter storms that affect e NOAA NCEI
the county.
-I't Hazard Mitigation Plan - Monroe County, New York 5.2-8
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Section 5.2: Identification of Hazards of Concern

Table 5.2-1. Identification of Natural Hazards of Concern for Monroe County

If yes,

does this
Is this a hazard
hazard pose a

that may | significant
occur in threat to
Monroe Monroe

County? County? Why was this determination made? Source(s)
e  The Steering Committee and Planning Partnership consider utility failure a cascading Input from
impact of severe storm, severe winter storm, and flooding events and included discussion Steering
of utility failure in those hazard profiles. Committee and
Planning
Partnership
Volcano No No e The NYS HMP identifies volcano as a hazard of concern for New York State. However, e NYS DHSES
the Steering Committee and Planning Partnership do not consider volcano to be a hazard of e Input from
concern for Monroe County. Steering
Committee and
Planning
Partnership
Wildfire Yes Yes e The NYS HMP identifies wildfire as a hazard of concern for New York State. e NYS DHSES
e Monroe County was not included in any FEMA wildfire-related disaster declarations. e Input from
o Wildfires have occurred within Monroe County. Steering
e The county’s agriculture industry could be severely impacted by a large wildfire. Committee and
e Based on available data and the nature of the county, the Steering Committee and Planning Planning
Partnership identified Wildfire as a hazard of concern. Partnership
e FEMA
Windstorm Yes Yes Please see Severe Storm
CRREL Cold Regions Research and Engineering Laboratory
DR Presidential Disaster Declaration Number
EM Presidential Disaster Emergency Number
FEMA Federal Emergency Management Agency
NCEI National Centers for Environmental Information
NRCC Northeast Regional Climate Center
NYS DEC New York State Department of Environmental Conservation
NYS DHSES New York State Division of Homeland Security and Emergency Services
NYS HMP New York State Hazard Mitigation Plan
PGA Peak ground acceleration
SPC Storm Prediction Center
USDA U.S. Department of Agriculture
USGS United States Geologic Survey
-I't Hazard Mitigation Plan - Monroe County, New York 5.2-9
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Section 5.2: Identification of Hazards of Concern

5.2.3 Summary of Hazards of Concern

In summary, a total of 11 hazards of concern were identified as significant hazards affecting the entire County,
to be addressed at the County level in this plan (shown here in alphabetical order):

Drought

Earthquake

Extreme Temperature
Flood

Hazardous Materials
Infestation and Invasive Species
Landslide

Pandemic

Severe Storm

Severe Winter Storm
Wildfire

Other natural and technological hazards of concern have occurred within Monroe County, but have a low
potential to occur, are addressed by other planning mechanisms, and/or do not result in significant impacts within
the County. Therefore, these hazards will not be further addressed within this version of the Plan. However, if
deemed necessary by the County, these hazards may be considered in future versions of the Plan.
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5.3 HAZARD RANKING

A comprehensive range of hazards that pose a significant risk to Monroe County were selected and considered
during the development of this plan; see Section 5.2 (Identification of Hazards of Concern). However, 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 most effectively and efficiently manage risk and reduce
losses. The hazard ranking for the County and each participating jurisdiction can be found in their jurisdictional
annexes in Volume 1, Section 9 (Jurisdictional Annexes) of this plan.

To this end, a hazard risk ranking process was conducted for Monroe County and its municipalities using the
method described below. This method includes four risk assessment categories—probability of occurrence,
impact (population, property and economy), adaptive capacity, and changing future conditions (i.e., climate
change). Each was assigned a weighting factor to calculate an overall ranking value for each hazard of concern.
Depending on the calculation, each hazard was assigned a high, medium, or low ranking. Details regarding each
of these categories is described below.

5.3.1 Hazard Ranking Methodology

Estimates of hazard risk for the County were developed using methodologies promoted by FEMA’s hazard
mitigation planning guidance, generated by FEMA’s Hazus risk assessment tool, and input from Monroe County
and participating jurisdictions.

As described in Section 5.1 (Methodology and Tools), three different levels of analysis were used to estimate
potential impacts: 1) historic loss/qualitative analysis; 2) exposure analysis; and 3) loss estimation. All three
levels of analysis are suitable for planning purposes; however, with any risk analysis, there is underlying
uncertainty resulting from assumptions used to describe and assess vulnerability and the methodologies available
to model impacts. Impacts from any hazard event within the County will vary from the analysis presented here
based on the factors described for each hazard of concern; namely location, extent, warning time, and mitigation
measures in place at the time of an event.

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.

e Probability of Occurrence - The 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.

o Impact—The following three hazard impact subcategories were considered: 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.

o Population—Numeric value x 3
o Buildings—Numeric value x 2

Tb Hazard Mitigation Plan - Monroe County, New York 5.3-1
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o Economy—Numeric value x 1

Adaptive Capacity - Adaptive capacity describes a jurisdiction’s current ability to protect from or
withstand a hazard event. This includes capabilities and capacity in the following areas: administrative,
technical, planning/regulatory and financial. Mitigation measures already in place increases a
jurisdiction’s capacity to withstand and rebound from events (e.g. codes/ordinances with higher
standards to withstand hazards due to design or location; deployable resources; or plans and procedures
in place to respond to an event). In other words, assigning ‘weak’ for adaptive capacity means the
jurisdiction does not have the capability to effectively respond, which increases vulnerability; whereas
‘strong” adaptive capacity means the jurisdiction does have the capability to effectively respond, which
decreases vulnerability. These ratings were assigned using the results of the core capability assessment
with subject-matter input from each jurisdiction.

Climate Change (Changing Future Conditions) - Current climate change projections were considered
as part of the hazard ranking to ensure the potential for an increase in severity/frequency of the hazard
was included. This was important to Monroe County to include because the hazard ranking helps guide
and prioritize the mitigation strategy development, which should have a long-term future vision to
mitigate the hazards of concern. The potential impacts climate change may have on each hazard of
concern is discussed in Sections 5.4.1 through 5.4.11. The benchmark values in the methodology are
similar to confidence levels outlined in the National Climate Assessment 2017.

Example Risk Ranking Equation

Risk Ranking = [(Impact on Population x 3) + (Impact on Property x 2) + (Impact on Economy x 1) x 0.3] +
[Capability x 0.3] + [Climate Impact x 0.1] + [Probability of Occurrence x 0.3]

Table 5.3-1 summarizes the categories, benchmark values, and weights used to calculate the risk factor for each
hazard. Using the weighting applied, the highest possible risk factor value is 6.9. The higher the number, the
greater the relative risk. Based on the total for each hazard, a priority ranking is assigned to each hazard of
concern (high, medium, or low). The rankings were categorized as follows: Low = Values less than 3.9; Medium
= Values between 3.9 and 4.9; High = Values greater than 4.9.

Table 5.3-1. Summary of Hazard Ranking Approach

Level / Numeric | Weighted
Category Category Degree of Risk / Benchmark Value Value Value
Unlikel A hazard event is not likely to occur or is unlikely to occur with less 0
y than a 1 percent annual chance probability.
Rare Between 1 and 10 percent annual probability of a hazard event 1
- occurring. %
PPNy o DR EES . Between 10 and 100 percent annual probability of a hazard event S0
Occasional oceurring 2
Frequent 100 percent annual probability; a hazard event may occur multiple 3
q times per year.
14 percent or less of population is exposed to a hazard with
Low potential for measurable life-safety impact due to its extent and 1
Pobulation location.
puratt - 15 to 29 percent of population is exposed to a hazard with potential
(Numeric Medium . . . . 2
Impact Value x 3) for measurable life-safety impact due to its extent and location.
P 30 percent or more of population is exposed to a hazard with
(Sum of . ) - . - 30%
all 3) High potential for measurable life-safety impact, due to its extent and 3
location.
Propert Low Property exposure is 14 percent or less of the total number of 1
(Nur:ner)i/c structures for your community.
. Property exposure is 15 to 29 percent of the total number of
Value x 2) Medium . 2
structures for the community.
Hazard Mitigation Plan - Monroe County, New York 5.3-2
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Weighted

Level /
Value

Numeric
Category

Value

Category Degree of Risk / Benchmark Value

Property exposure is 30 percent or more of the total number of
structures for the community.

Loss estimate is 9 percent or less of the total replacement cost for
the community.

Loss estimate is 10 to 19 percent of the total replacement cost for
the community.

Loss estimate is 20 percent or more of the total replacement cost for
the community.

Weak/outdated/inconsistent plans, policies, codes/ordinances in
Weak place; no redundancies; limited to no deployable resources; limited 1
capabilities to respond; long recovery.

Plans, policies, codes/ordinances in place and meet minimum
requirements; mitigation strategies identified but not implemented
on a widespread scale; county/jurisdiction can recover but needs 30%
outside resources; moderate county/Jurisdiction capabilities.

Plans, policies, codes/ordinances in place and exceed minimum
requirements; mitigation/protective measures in place;
county/jurisdiction has ability to recover quickly because resources
are readily available, and capabilities are high.

No local data are available; modeling projects are uncertain on
Low whether there is increased future risk; confidence level is low 1
(inconclusive evidence).

Studies and modeling projections indicate a potential for
Medium exacerbated conditions due to climate change; confidence level is 2
medium to high (suggestive to moderate evidence).

Studies and modeling projections indicate exacerbated
conditions/increased future risk due to climate change; very high
confidence level (strong evidence, well documented, and acceptable
methods).

Note: A numerical value of zero is assigned if there is no impact.

*For the purposes of this exercise, “impacted” means exposed for population and property and estimated loss for economy. For non-natural
hazards, although they may occur anywhere in the County, an event will not likely cause countywide impacts; therefore, impact to population
was scored using an event-specific scenario.

High 3

Low 1

Economy
(Numeric Medium
Value x 1)

High

Adaptive Capacity Moderate

Strong

Climate Change 10%

High

In an attempt to summarize the 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:

o High—Defined scenario/event to evaluate; probability calculated; evidenced-based/quantitative
assessment to estimate potential impacts through hazard modeling.

o Moderate—Defined scenario/event or only a hazard area to evaluate; estimated probability;
combination of quantitative (exposure analysis, no hazard modeling) and qualitative data to estimate
potential impacts.

e Low—Scenario or hazard area is undefined; there is a degree of uncertainty regarding event probability;
majority of potential impacts are qualitative.

5.3.2 Hazard Ranking Results

Using the process described above, the risk ranking for the identified hazards of concern was determined for
Monroe County. The hazard ranking for Monroe County is detailed in the subsequent tables that present the step-
wise process for the ranking. The countywide risk ranking includes the entire planning area and may not reflect
the highest risk indicated for any of the participating jurisdictions. The resulting ranks of each municipality
indicate the differing degrees of risk exposure and vulnerability. The results support the appropriate selection
and prioritization of initiatives to reduce the highest levels of risk for each municipality. Both the county and the
participating jurisdictions have applied the same methodology to develop the countywide risk and local rankings
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to ensure consistency in the overall ranking of risk; jurisdictions had the ability to alter rankings based on local
knowledge and experience in handling each hazard.

This hazard ranking exercise serves four purposes: (1) to describe the probability of occurrence for each hazard,;
(2) to describe the impact each would have on the people, property, and economy; (3) to evaluate the capabilities
a community has with regards to natural hazards; and (4) to consider changing future conditions (i.e., climate
change) in Monroe County. Estimates of risk for Monroe County were developed using methodologies promoted
by FEMA’s hazard mitigation planning guidance, generated by FEMA’s HAZUS-MH risk assessment tool and
input from the county and participating municipalities.

Table 5.3-2 shows the probability ranking assigned for the likelihood of occurrence for each hazard.

Table 5.3-2. Probability of Occurrence Ranking for Hazards of Concern for Monroe County

Hazard of Concern Probability Numeric Value
Disease Outbreak Occasional 2
Drought Occasional 2
Earthquake Unlikely 0
Extreme Temperature Occasional 2
Flood Occasional 2
Hazardous Materials Rare 1
Invasive Species Occasional 2
Landslide Unlikely 0
Severe Storm Frequent 3
Severe Winter Storm Frequent 3
Wildfire Occasional 2

Table 5.3-3 shows the impact evaluation results for each hazard of concern, including impact on property,
structures, and the economy on the County level. The weighting factor results and a total impact for each hazard
also are summarized. It is noted that several hazards that have a high impact on the local jurisdictional level can
have a lower impact when analyzed countywide.

Table 5.3-3. Impact Ranking for Hazards of Concern for Monroe County

Total
Impact
Multiplied Multiplied Rating

Nume )74 Multiplied by by (Population

Hazard of ric Weighing Numeric Weighing Numeric | Weighing | + Property

Concern Impact | Value | Factor (3) | Impact Value Factor (2) Impact Value Factor (1) | + Economy)

Disease ;
Outbreak Medium 2 6 Low 1 2 Low 1 1 9
Drought Medium 2 6 Low 1 2 Medium 2 2 10
Earthquake Medium 2 6 Medium 2 4 Medium 2 2 12
Extreme : i
Temperature Medium 2 6 Low 1 2 Medium 2 2 10
Flood Medium 2 6 High 3 6 Low 1 1 13
Hazardous . .
Materials Medium 2 6 Low 1 2 Medium 2 2 10
st Low 1 3 Low 1 2 Medium 2 2 7
Species
Landslide Medium 2 6 Medium 2 4 Medium 2 2 12
Severe Storm High & 9 Medium 2 4 Low 1 1 14
1'l: Hazard Mitigation Plan - Monroe County, New York 5.3-4
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. Total
Population
Impact
Multiplied Multiplied Rating
by Multiplied by by (Population
Hazard of Weighing Numeric Weighing Numeric | Weighing | + Property
Concern Impact Factor (3) | Impact Value Factor (2) Value Factor (1) | + Economy)
Severe Winter | jioh 9 Medium | 2 4 Medium | 2 2 15
Storm
Wildfire Low 1 3 Low 1 2 Low 1 1 6

Table 5.3-4 shows the additional impact rankings for the hazards of concern. This includes the overall
capabilities of the County and municipalities and the consideration of changing future conditions, such as climate
change.

Table 5.3-4. Additional Impact Ranking for Hazards of Concern for Monroe County

Hazard of Concern Numeric Value Numeric Value

Capabilities

Climate Change

Disease Outbreak Medium 0 Medium 2
Drought Medium 0 High 3
Earthquake Medium 0 Low 1
Extreme Temperature Medium 0 High 3
Flood Medium 0 High 3
Hazardous Materials Medium 0 Low 1
Invasive Species Low 1 High 3
Landslide Medium 0 Medium 2
Severe Storm High -1 High 8
Severe Winter Storm High -1 Medium 2
Wildfire Medium 0 Medium 2

Table 5.3-5 presents the total calculations for each hazard ranking value for the hazards of concern. The rankings
were categorized and assigned a color as follows: Low = values less than or equal to 3.8 (green); Medium =
values between 3.9 and 4.9 (yellow); High = values greater than or equal to 5.0 (red).

Table 5.3-5. Total Hazard Ranking Values for the Hazards of Concern for Monroe County

Total Total Risk
Impact x Adaptive Changing Future Ranking
Hazard of Concern | Probability x 30% 30% Capacity x 30% | Conditions x 10% Value
Disease Outbreak 0.6 2.7 0 0.2 35
Drought 0.6 3 0 0.3 3.9
Earthquake 0 3.6 0 0.1 3.7
Flood 0.9 3.9 0 0.3 _
Hazardous Materials 0.3 3 0 0.1 34
Invasive Species 0.6 2.1 0.3 0.3 2.7
Landslide 0 3.6 0 0.2 3.8
Severe Storm 0.9 4.2 -0.3 0.3
Severe Winter Storm 0.9 45 -0.3 0.2
Wildfire 0.6 1.8 0 0.2 2.6
Notes: Low = Values less than 3.9; Medium = Values between 3.9 and 4.9; High = Values greater than 4.9
1'l: Hazard Mitigation Plan - Monroe County, New York 5.3-5
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Table 5.3-6 presents the jurisdictional hazard ranking for each hazard. An evaluation of the total risk ranking
score determined ranking categories that were grouped into three categories: low, medium, and high. It also
includes input by the municipalities.

These rankings have been used as one of the bases for identifying the jurisdictional hazard mitigation strategies
included in this plan in Section 9, Jurisdictional Annexes. The summary rankings for the county reflect the results
of the vulnerability analysis for each hazard of concern and vary from the specific results of each jurisdiction.
For example, the severe storm hazard may be ranked low in one jurisdiction, but due to the exposure and impact
countywide, it is ranked as a high hazard and is addressed in the County mitigation strategy accordingly.
Jurisdictional ranking results are presented in each ocal annex in this plan in Section 9, Jurisdictional Annexes.
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Table 5.3-6. Summary of Overall Ranking of Hazards by Jurisdiction

REYEE
Monroe County Disease ‘ Extreme Hazardous Invasive Severe Winter
Municipalities Outbreak Drought Earthquake Temperature Flood Material Species Landslide Storm Storm Wildfire
Town of Brighton Low Medium Low Medium High Low Low Low High High Low
Village of Brockport Low Medium Low Medium Low Low Low Low High High High
Town of Chili Low Medium Low Medium High Low Low Low High High Medium
Village of Churchville Low Medium Low Medium Low Low Low Low High High Low
Town of Clarkson Low Medium Low Medium Low Low Low Low High High High
Townggc“rfeg;e?f East Low Medium Low Medium Low Low Low Low High High Low
Village of Fairport Low Medium Low Medium Low Low Low Low High High Low
Town of Gates Low Medium Low Medium High Low Low Low High High Low
Town of Greece Low Medium Low Medium High Low Low Low High High Medium
Town of Hamlin Low Medium Low Medium High Low Low Low High High Low
Town of Henrietta Low Medium Low Medium High Low Low Low High High Low
Village of Hilton Low Medium Low Medium Low Low Low Low High High Low
Village of Honeoye Falls Low Medium Low Medium Low Low Low Low High High Low
Town of Irondequoit Low Medium Low Medium Low Low Low Low High High Low
Town of Mendon Low Medium Low Medium Low Low Low Low High High Low
Town of Ogden Low Medium Low Medium Low Low Low Low High High Low
Town of Parma Low Medium Low Medium High Low Low Low High High Medium
Town of Penfield Low Medium Low Medium High Low Low Low High High Low
Town of Perinton Low Medium Low Medium High Low Low Low High High Low
Town of Pittsford Low Medium Low Medium High Low Low Low High High Low
Village of Pittsford Low Medium Low Medium Low Low Low Low High High Low
Town of Riga Low Medium Low Medium Low Low Low Low High High Medium
City of Rochester Low Medium Low High High Low Low Low High High Low
Town of Rush Low Medium Low Medium High Low Low Low High High Low
Village of Scottsville Low Medium Low Medium Low Low Low Low High High Low
Village of Spencerport Low Medium Low Medium Low Low Low Low High High Low
Town of Sweden Low Medium Low Medium Low Low Low Low High High Low
Town of Webster Low Medium Low Medium High Low Low Low High High Low
Village of Webster Low Medium Low Medium Low Low Low Low High High Low
Town of Wheatland Low Medium Low Medium Low Low Low Low High High Low
Monroe County Low Medium Low Medium High Low Low Low High High Low
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54.1 Disease Outbreak

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 Monroe County.

54.1.1 Hazard Profile

This section provides information regarding the description, extent, location, previous occurrences and losses,
climate change projections, and the probability of future occurrences for the disease outbreak hazard. For this
HMP update, the disease outbreak hazard will primarily focus on disease outbreak events caused by influenza,
West Nile Virus, Lyme disease, and coronavirus.

Hazard Description

An outbreak or an epidemic occurs when new cases of a certain disease, in a given population, substantially
exceed what is expected. An epidemic may be restricted to one locale, or it may be global, at which point it is
called a pandemic. A pandemic is defined as a disease occurring over a wide geographic area and affecting a
high proportion of the population. A pandemic can cause sudden, pervasive illness in all age groups on a local
or global scale. A pandemic is a novel virus to which humans have no natural immunity that spreads from person
to person. A pandemic will cause both widespread and sustained effects and is likely to stress the resources of
both the State and Federal government (NJOEM 2019)

Most disease outbreaks occur due to respiratory viruses. A respiratory virus with pandemic potential is a highly
contagious respiratory virus that spreads easily from person to person and for which there is little human
immunity. This hazard includes pandemic influenza. This hazard strains the healthcare system, requires school
closures, causes high rates of illness and absenteeism that undermine critical infrastructure across the city, and
decreases community trust due to social distancing measures interfering with personal movement and being
perceived as being ineffectual. Previous events that exemplify this hazard include the 1918 (“Spanish flu”) and
2009 (“Swine flu”) influenza pandemics and the 2003 SARS outbreak, which had pandemic potential (NYC
Emergency Management 2019).

In addition to respiratory viruses, diseases with new or emerging features can challenge control. Emerging
diseases are difficult to contain or treat and present significant challenges to risk communication since the
mechanics of transmission, laboratory identification, and effective treatment protocols may be unknown (NYC
Emergency Management 2019).

Of particular concern in Monroe County are respiratory illnesses such as influenza, also known as the ‘flu’.
While flu symptoms are typically mild, vulnerable populations; older adults, younger children, pregnant persons,
and people with pre-existing conditions are more likely to experience flu-related complications. Seasonal flu
epidemics occur yearly, typically beginning at the end of October and continuing through the colder months
(NYS DOH 2022).

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.

Tick-borne diseases are bacterial illnesses that spread to humans through infected ticks. These types of diseases
rely on ticks for transmission. Ticks become infected by micro-organisms when feeding on small, infected
mammals (mice and voles). Different tick-borne diseases are caused by different micro-organisms, and it is
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possible to be infected with more than one tick-borne disease at a time. Anyone who is bitten by an infected tick
may get a tick-borne disease. People who spend a lot of time outdoors have a greater risk of becoming infected.
The three types of ticks in New York that may carry disease-causing micro-organisms are the Blacklegged Tick
(Ixodes scapularis) (also known as Deer Tick), Lone Star Tick (Amblyomma americanum), and the American
dog tick (Dermacentor variabilis) (New York State Department of Health 2019).

The Novel-Coronavirus, also known as ‘Covid-19’ is an infection disease caused by the SARS-CoV-2 virus.
The virus can spread from an infected person’s mouth or nose in small liquid particles through coughing,
sneezing, speaking, singing, or breathing (World Health Organization 2022).

For the purposes of this hazard mitigation plan update, the following infectious diseases will be discussed in
further detail: Influenza, West Nile Virus (WNV), Lyme Disease, and Coronavirus.

Influenza

Influenza (the flu) is a contagious virus that affects the nose, throat, lungs and other parts of the body. It can
quickly spread from one person to another, causing mild to severe illness and can lead to death. Symptoms
include fever, cough, sore throat, runny or stuffy nose, muscle or body aches, headache, and tiredness (New
York State Department of Health 2021).

The risk of a global influenza pandemic has increased over the last several years. This disease can claim
thousands of lives and adversely affect critical infrastructure and key resources. An influenza pandemic can
reduce the health, safety, and welfare of the essential services workforce; immobilize core infrastructure, and
induce fiscal instability.

Pandemic influenza differs from seasonal influenza (or ‘the flu’) because outbreaks of seasonal flu are caused
by viruses already living amongst people. Pandemic influenza is a global outbreak of a new influenza A virus,
which can infect people easily and spread from person to person in an efficient and sustained manner (Center
for Disease Control and Prevention 2020). Additionally, the seasonal flu happens annually and usually peaks
between December and February.

West Nile Virus

West Nile Virus (WNV) is the leading cause of mosquito-borne disease in the United States. West Nile Virus is
most commonly spread to people who are bitten by an infected mosquito. WNV is usually diagnosed during
mosquito season, starting in the summer months and continuing through the fall (CDC 2021). WNV was first
found in New York State in 1999. Since 2000, 490 human cases and 37 deaths of WNV have been reported
statewide (the data range is 2000-2017) (NYS DOH 2017). The symptoms of severe infection (West Nile
encephalitis or meningitis) 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 3 to 14 days after being bitten by an infected mosquito (NYS DOH 2017).

Lyme Disease

Lyme disease is the most common vector-borne disease in the United States. It is an illness caused by infection
with the bacterium Borrelia burgdorferi, which is carried by ticks. Typical symptoms include fever, headache,
fatigue, and skin rash. If left untreated, symptoms can be severe. Lyme disease is spread to people by the bite of
an infected tick (CDC 2021). In New York, the commonly infected tick is the deer tick. Immature ticks become
infected by feeding on infected white-footed mice and other small mammals. Deer ticks can also spread other
tick-borne diseases. Anyone who is bitten by a tick carrying the bacteria can become infected (NYS DOH 2019).
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Coronavirus

Coronavirus disease (COVID-19) is an infectious disease first identified in 2019. The virus rapidly spread into
a global pandemic by spring of 2020. Older people, and those with underlying medical problems like
cardiovascular disease, diabetes, chronic respiratory disease, and cancer are more likely to develop serious
illnesses (World Health Organization 2022). With the virus being relatively new, information regarding
transmission and symptoms of the virus is still new. The COVID-19 virus spreads primarily through droplets of
saliva or discharge from the nose when an infected person coughs or sneezes.

Reported illnesses have ranged from mild symptoms to severe illness and death. Reported symptoms include
difficulty breathing and shortness of breath, fever or chills, cough, fatigue, muscle or body aches, loss of smell
or taste, sore throat, congestion, and nausea or vomiting. Emergency symptoms that require immediate medical
attention include trouble breathing, persistent pain or pressure in the chest, confusion, or inability to wake or
stay awake, and bluish lips or face. Symptoms may appear 2-14 days after exposure to the virus (based on the
incubation period of MERS-CoV viruses) (CDC 2021).

As of November 16, 2022, Monroe County has reported 183,834 positive cases of COVID-19 and 1,762 deaths
(New York Times 2022).

Extent

The extent and location of disease outbreaks depend 0N the [ YR S S
preferred habitat of the species, as well as the species’ ease of population depend on how easily the illness is
movement and establishment.  The magnitude of disease [T IR e e AL E ATt A oA
outbreaks species ranges from nuisance to widespread. The [REYeeII s ae i s e Al o B e o e
threat is typically intensified when the ecosystem or host SRV RN AT NE IR IE RS W ES R EES
species is already stressed, such as during periods of drought. IR TR [ R AR S R IR
The already weakened state of the ecosystem causes it to more [ [SE Aol N Eltlo R e SR LR (WS B MR ELE
easily be impacted by an infestation. The presence of disease- [N ERTOIENe LR No EToT=lalo NolaRial-Hyalolo [
carrying mosquitoes and ticks has been reported throughout RORIEREQIES]oNo N[\ N1 [glR5R

most of New York State and Monroe County.

Influenza and Coronavirus

As noted above, 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. The severity and length of the
next pandemic cannot be predicted; however, experts expect that its effect on the United States could be severe.

In 1999, The World Health Organization (WHQO) published
guidance for pandemic influenza and defined the six phases of a
pandemic. The updated guidance was published in 2005 to
redefine these phases, and in 2009 WHO published the Pandemic
Influenza Preparedness and Response, this guidance

Between 2018 and 2021, there were 17,058
confirmed cases of influenza in Monroe
County (NYS DOH 2022). Those most

vulnerable to influenza include young

children and the elderly, although anyone e ’ : -
can become infected. significantly updates and replaces the guidance published in 2005

(World Health Organization 2009). The revised guidance retains
the six-phase approach to facilitate the incorporation of new recommendations. Phases 1-3 and 5-6 have been
grouped to include common action points. The WHO pandemic phases are outlined in Table 5.4.1 1 below.
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Section 5.4.1: Risk Assessment - Disease Outbreak

Table 5.4.1-1. WHO Global Pandemic Phases

Phase ‘ Description

Preparedness and Response— Global, Regional, National, Sub-National Level
Phase 1 No animal influenza virus circulating among animals has been reported to cause infection in humans.
Phase 2 An animal influenza virus circulating in domesticated or wild animals is known to have caused

infection in humans and is therefore considered a potential pandemic threat.

An animal or human-animal influenza reassortant virus has caused sporadic cases or small clusters of
Phase 3 disease in people but has not resulted in human-to-human transmission sufficient to sustain
community-level outbreaks.

Containment

Human-to-human transmission (H2H) of an animal or human-animal influenza reassortant virus able
to sustain community-level outbreaks has been verified.

Response — Global Level

The same identified virus has caused sustained community-level outbreaks in two or more countries in
Phase 5 -
one WHO region.

In addition to the criteria defined in Phase 5, the same virus has caused sustained community-level
outbreaks in at least one other country in another WHO region.

Post-Pandemic
Levels of pandemic influenza in most countries with adequate surveillance have dropped below peak

Phase 4

Phase 6

Post-Peak Period

levels.
Possible New Level of pandemic influenza activity in most countries with adequate surveillance rising again.
Wave
Post-Pandemic Levels of influenza activity have returned to the levels seen for seasonal influenza in most countries
Period with adequate surveillance

Source:  WHO 2009

In New York State, activities to be undertaken during the pandemic period, use the World Health Organization’s
classification system. The Pandemic Influenza Preparedness and Response document provides guidance to
government agencies, individuals, families and communities, and the health sectors at the local and global levels.

West Nile Virus

West Nile Virus (WNV) is the leading cause of mosquito-borne diseases in the continental United States. There
are no vaccines to prevent or medications to treat WNV in people, and those infected rarely experience sickness
or symptoms. About 1 in 5 infected people will develop a fever and other symptoms, and 1 in 150 infected people
will develop a serious, sometimes fatal, illness (CDC 2022). Figure 5.4.1-1 shows the annual average WNV
incidences in the United States. The figure shows that Monroe County had between 0.01 and 0.49 incidents per
100,000 people.
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Section 5.4.1: Risk Assessment - Disease Outbreak

Figure 5.4.1-1. Average Annual Incidence of West Nile Virus Neuroinvasive Disease Reported to CDC
by County, 1999-2020
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Source:  CDC 2022
Note: The red circle shows the approximate location of Monroe County

Lyme Disease

Lyme disease is the most reported vector borne illness in the U.S. Between 2000 and 2018, there was a total of
527 confirmed cases in Lyme disease in Monroe County, including 89 cases in 2013, the highest number of
reported cases of a given year (TickCheck 2022). The CDC only reports confirmed cases, due to this the true
number of cases is estimated at 5,270. Figure 5.4.1-2 below shows New York State and Monroe County related
Lyme disease incidents.
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Data Layers
7/ Prevention Agenda
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Source:  Health Data NY
Note: The red circle indicates the approximate location of Monroe County

Location

Monroe County’s geographic and demographic characteristics make it particularly vulnerable to importation and
spread of infectious diseases. In terms of pandemic influenza, all counties may experience pandemic influenza
outbreak caused by factors such as population density and the nature of public meeting areas. Densely populated
areas will spread diseases quicker than less densely populated areas. There are some densely populated
municipalities in the County, leading to the spread of influenza and coronavirus more quickly than less densely
populated communities.

Previous Occurrences and Losses

Historical information regarding previous occurrences and losses associated with disease outbreak events
throughout New York State and areas within Monroe County was obtained from many sources. Given so many
sources reviewed for the purpose of this HMP, loss and impact information regarding many events could vary
depending on the source.

FEMA Major Disaster and Emergency Declarations

New York State has included three disease outbreak-related declarations; one disaster declaration (DR) for
Covid-19 and two emergency declarations (EM) for West Nile virus and Covid-19. Generally, these disaster
declarations cover a wide range of the State and impact many counties. Monroe County was included in each of
these Statewide disaster declarations.

Tt Hazard Mitigation Plan - Monroe County, New York 5.4.1-6
2023




Section 5.4.1: Risk Assessment - Disease Outbreak

Table 5.4.1-2. FEMA DR and EM Declarations for Disease Outbreak Events in Monroe County, 2000 to
2020

FEMA Declaration
Number Date(s) Of Event Event Type Details
EM-3155 May 22, 2000 — November 1, 2000 Other West Nile Virus
DR-4480 January 20, 2020 — Ongoing Biological COVID-19 Pandemic
EM-3434 January 20, 2020 — Ongoing Biological COVID-19 Pandemic

Source: FEMA 2022

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 2015 and 2022, Monroe County was not included in any
USDA-designated agricultural disasters that included disease outbreak events.

Previous Events

Table 5.4.1-3 identifies the known flood events that impacted Monroe County between 2015 and 2022. For
events before 2015, refer to Appendix H (Risk Assessment Supplementary Data). For detailed information on
damages and impacts to each municipality, refer to Section 9 (Jurisdictional Annexes).
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Table 5.4.1-3. Major Disease Outbreak Events in Monroe County, 2015 to 2022

FEMA
Declaration Monroe
Number (if County
Disease Type | applicable) Designated? Description

2015 Influenza N/A N/A 2,616 confirmed cases of influenza in Monroe County
2015 Lyme Disease N/A N/A 123 confirmed cases of Lyme disease in Monroe County
2015 West Nile N/A N/A One confirmed case of West Nile Virus in Monroe County

Virus
2016 Influenza N/A N/A 2,824 confirmed cases of influenza in Monroe County
2016 Lyme Disease N/A N/A 109 confirmed cases of Lyme disease in Monroe County

2016 West Nile N/A N/A One confirmed case of West Nile Virus in Monroe County

Virus
2017 Influenza N/A N/A 3,701 confirmed cases of influenza in Monroe County
2017 Lyme Disease N/A N/A 184 confirmed cases of Lyme disease in Monroe County
2018 Influenza N/A N/A 6,902 confirmed cases of influenza in Monroe County
2018 Lyme Disease N/A N/A 101 confirmed cases of Lyme disease in Monroe County
2018 West Nile N/A N/A Five confirmed cases of West Nile Virus in Monroe County

Virus
2020- Coronavirus DR-4480, Yes Monroe County received Public Assistance: Emergency protective measures (Category B). As of November
2021 EM-3434 16, 2022, Monroe County has reported 183,834 positive cases of COVID-19 and 1,762 deaths.

Source:  FEMA 2022; NYSDOH 2021; USA Facts 2022
Note: 2019 to present reports were not available for influenza, Lyme disease, and West Nile Virus.
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Climate Change Impacts

Climate change is beginning to affect both people and resources in New York State, and these impacts are
projected to increase. The impacts related to increasing temperatures and sea level rise are already causing
complications in the state. ClimAID: The Integrated Assessment for Effective Climate Change in New York State
(ClimAID) was undertaken to provide decision-makers with information on the state’s vulnerability to climate
change and to facilitate the development of adaptation strategies informed by both local experience and scientific
knowledge (NYSERDA 2011/2014).

Temperatures in New York State 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 New York State by 2-3.4 °F by the
2020s, 4.1-6.8 °F by the 2050s, and 5.3-10.1 °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).

Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate change.
Monroe County is part of Region 1 (Western New York and the Great Lake Plains), where temperatures are
estimated to increase by 4.3 to 6.3°F by the 2050s and 5.7 to 9.6°F by the 2080s (baseline of 47.7°F, middle range
projection). Precipitation totals are estimated to increase between four to ten percent by the 2050s and four to
thirteen percent by the 2080s (baseline of 34.0 inches, middle-range projection). Table 5.4.1-4. 4 displays the
projected seasonal precipitation change for the region (NYSERDA 2011/2014).

Table 5.4.1-4. Projected Seasonal Precipitation Change in Region 2, 2050s (% change)

Winter | Spring | Summer \ Fall
+5 to +15 0to +15 -10 to +10 -5 to +10
Source:  NYSERDA 2014

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
(Natural Resource Defense Council 2015).

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).

Probability of Future Occurrences

It is difficult to predict when the next disease outbreak will occur and how severe it will be because viruses are
always changing. The United States and other countries are constantly preparing to respond to pandemics. The
Department of Health and Human Services and others are developing supplies of vaccines and medicines. In
addition, the United States has been working with the WHO and other countries to strengthen the detection of
disease and response to outbreaks. Preparedness efforts are ongoing via the New York State Department of
Health, and local health departments through community preparedness programs to empower local health
departments and their community partners to promote local readiness, foster community resilience, and to ensure
comprehensive, coordinated, and effective responses
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In Monroe County, the probability for a future disease outbreak event is dependent on several factors. One
factor that influences the spread of disease is population density. Populations that live close to one another
are more likely to spread diseases. As population density increases in the County, so too will the probability
of a disease outbreak event to occur. When there is a significant change in a circulating strain of a virus, more
of the population is susceptible and the strain could rapidly spread from person to person (NYC Emergency
Management 2019).

As for mosquito-borne and tick-borne diseases, as long as mosquitoes and ticks are found in Monroe County,
the risk of contracting WNV, Lyme disease, or other diseases carried by these insects exists. Instances of
WNV have been generally decreasing throughout the northeast United States due to planning and eradication
efforts. However, some scientists anticipate an increase in WNV and other mosquito-borne diseases due to
changing climate conditions creating suitable habitats for mosquitoes (CDC 2013). Disease-carrying ticks will
continue to inhabit Monroe County and the threat of Lyme disease and other tick-borne diseases will continue.
Similar to mosquitoes, there are eradication efforts in place to control the tick population and new methods
of control are being developed (Steere, Coburn and Glickstein 2004). Therefore, based on all available
information and available data regarding mosquito and tick populations, it is anticipated that mosquito- and
tick-borne diseases will continue to be a threat to Monroe County.

Based on historical records and input from the Steering Committee, the probability of occurrence for disease
outbreak events in the County is considered “occasional” (between 10 and 100 percent annual probability of a
hazard event occurring as presented in Table 5.3-2). Disease outbreak was not previously ranked as a hazard of
concern for the County. With the emergence of the COVID-19 pandemic, disease outbreak has been identified
as a new hazard of concern for many counties throughout the State.

5.4.1.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
The following discusses Monroe County’s vulnerability, in a qualitative nature, to the disease outbreak hazard.

Impact on Life, Health, and Safety

The entire population of Monroe County (753,109) is vulnerable to the disease outbreak hazard. Due to a lack
of quantifiable loss information, a qualitative assessment was conducted to evaluate the assets exposed to this
hazard and the potential impacts associated with this hazard. 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 to the closer proximity of the
population to potentially infected people.

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 conditions such as diabetes, severe obesity, serious heart conditions, etc. are at a higher risk of getting
severely ill (CDC 2021). According to the 2020 American Community Survey 5-year Estimates, there are
128,588 persons over 65 years old in Monroe County (16.9 percent of the County population). This age group
would be considered at risk for getting severely ill from the COVID-19 virus.

Impact on General Building Stock

No structures are anticipated to be directly affected by disease outhreaks.
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Impact on Critical Facilities

No critical facilities are anticipated to be affected by disease outhreaks. Hospitals and medical facilities will
likely see an increase in patients which may cause an interruption of services, but it is unlikely that there will be
damage to the facilities. Large rates of infection may increase the rate of hospitalization which may overwhelm
hospitals and medical facilities and lead to decreased services for those seeking medical attention. The recent
coronavirus pandemic has led to overwhelmed hospitals in numerous locations across New York State, including
Monroe County.

Impact on Economy

The impact disease outbreaks have on the economy and estimated dollar losses are difficult to measure and
quantify. Costs associated with the activities and programs implemented to conduct surveillance and address
disease outbreaks have not been quantified in the available documentation. Instead, activities and programs
implemented by the County to address this hazard are described below, all of which could impact the local
economy.

COVID-19 has had a significant impact on employment levels in the Finger Lakes Region. At its peak decline
in April, the Rochester Metropolitan Statistical Area (RMSA) had 101,500 fewer non-farm jobs than a year
earlier, including nearly 87,000 in the private sector. May through July brought partial recovery, with the July
year-over-year decline totaling 69,500 overall jobs (including 59,400 in the private sector) (Finger Lakes
Regional Economic Development Council 2020). Tourism, hospitality, and retail trade sectors accounted for
nearly a third of job losses as of July 2020.

Smaller-scale disease outhreaks can also cause negative economic impacts, though the extent of the impact is
variable. For example, an outbreak of mosquito or tick-borne diseases can impact Monroe County’s local
economies associated with tourism and the use of parks and waterbodies

Impact on the Environment

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 and can be the major transmitters of
disease like Zika, dengue, and yellow fever (Placer Mosquito and Vector Control District 2019). 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 the New York Department
of Environmental Conservation. If these sprays are applied in large concentrations, they could potentially leach
into waterways and harm nearby terrestrial species. As a result, pesticides must be registered before they can be
sold, distributed, or used in the state (New York Department of Environmental Conservation 2020).

Cascading Impacts on Other Hazards

There are no known cascading impacts that disease outbreaks can cause to other hazards of concern for Monroe
County.

Future Changes That May Impact Vulnerability

Understanding future changes that impact vulnerability in the county can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
county considered the following factors to examine potential conditions that may affect hazard vulnerability:

e Potential or projected development
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e Projected changes in population
o Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development

As discussed in Section 4 (County Profile), areas targeted for future growth and development have been
identified across the County. Any areas of growth could be potentially impacted by the disease outbreak hazard
because the entire planning area is exposed and vulnerable. Additional development of structures in areas with
high population density are at an increased risk. Please refer to the specific areas of development indicated in
tabular form and/or on the hazard maps included in the jurisdictional annexes in Volume Il, Section 9 of this
plan

Projected Changes in Population

According to the 2020 Census, the population of the County has increased by approximately 1.2 percent since
2010. The County’s population is anticipated to slightly increase over the next decade (0.7 percent increase by
2030). Changes in the density of population could influence the number of persons exposed to disease outbreaks.
Higher density jurisdictions are not only at risk of greater exposure to disease outbreak, density may also reduce
available basic services provided by critical facilities such as hospitals and emergency facilities for persons that
are not affected by a disease. Refer to Section 4 (County Profile), which includes a discussion on population
trends for the County.

Climate Change

As discussed earlier in this section, the relationship between climate change and increase in 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 Centers for Disease Control
and Prevention (CDC 2021). Localized changes in climate and human interaction may also be a factor in the
spread of disease.

Change of Vulnerability Since 2017 HMP

Disease outbreak was not identified as a hazard of concern in the 2017 HMP. Tick-borne diseases including
Lyme and West Nile Virus as well as coronavirus are included in this section. Updated data regarding the extent
of these diseases are included to provide a better understanding of the potential impacts caused by the disease
outbreak hazard.
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5.4.2 DROUGHT

This section provides a profile and vulnerability assessment of the drought hazard for Monroe County.

5.4.2.1 Hazard Profile

This section provides information regarding the description, extent, location, previous occurrences and losses,
climate change projections, and the probability of future occurrences of the drought hazard.

Hazard Description

Drought is a period characterized by long durations of below-normal precipitation. Drought is a temporary
irregularity and differs from aridity since the latter is restricted to low-rainfall regions and is a permanent feature
of climate. Drought conditions occur in virtually all climatic zones, yet its characteristics vary significantly from
one region to another, since it is relative to the normal precipitation in that region. Drought can affect agriculture,
water supply, aquatic ecology, wildlife, and plant life.

There are four different ways that drought can be defined or grouped:

e Meteorological drought is a measure of the departure of precipitation from normal. It is defined solely
by the relative degree of dryness. Due to climatic differences, what might be considered a drought in
one location of the country may not be a drought in another location.

e Agricultural drought links various characteristics of meteorological (or hydrological) drought to
agricultural impacts, focusing on precipitation shortages, differences between actual and potential
evapotranspiration, soil water deficits, reduced groundwater or reservoir levels, and other parameters.
It occurs when there is not enough water available for a particular crop to grow at a particular time.
Agricultural drought is defined in terms of soil moisture deficiencies relative to water demands of plant
life, primarily crops.

o Hydrological drought is associated with the effects of periods of precipitation shortfalls (including
snowfall) on surface or subsurface water supply. It occurs when these water supplies are below normal.
Itis related to the effects of precipitation shortfalls on stream flows and reservoir, lake, and groundwater
levels.

e Socioeconomic drought is associated with the supply and demand of an economic good with elements
of meteorological, hydrological, and agricultural drought. This differs from the aforementioned types
of drought because its occurrence depends on the time and space processes of supply and demand to
identify or classify droughts. The supply of many economic goods depends on the weather (for example
water, forage, food grains, fish, and hydroelectric power). Socioeconomic drought occurs when the
demand for an economic good exceeds the supply as a result of a weather-related shortfall in the water
supply (NDMC 2013).

Location

New York State is divided into nine drought management regions based roughly on drainage basins and county
lines. NYSDEC monitors precipitation, lake and reservoir levels, stream flow, and groundwater levels every
month within each region, and more frequently during periods of drought. NYSDEC uses these data to assess
the condition within each region, which can range from “normal” to “drought disaster” (NYSDEC 2022).
Monroe County is identified as NYSDEC Drought Management Region 6, the Great Lakes Drought Region
(Figure 5.4.2-1).
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Figure 5.4.2-1. NYSDEC Drought Management Regions of New York State
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Note: The red circle indicates the approximate location of Monroe County.

When a drought occurs, the agricultural industry is most at risk in terms of economic impact and damage.
According to the 2017 Census of Agriculture, Monroe County is home to 527 farms, covering 106,778 acres.
Only 1 percent of that land is irrigated (USDA 2017). Some farms have access to Monroe County Water
Authority for tank loads during emergencies. Many dairy operations on the west side of Monroe County are on
well water, while many horse operations in the County are on public water service. In cases of emergency, tank
loads can be dumped into wells or on-site water tanks can be delivered. A minority of crop farmers in Monroe
County have irrigation and access to an emergency water source.

Extent

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and location
of the affected area. The longer the duration of the drought and the larger the area impacted, the more severe the
potential impacts (NOAA 2022). The NYSDEC and the New York State Drought Management Task Force
identify droughts in the following four stages:

e Normal is considered the standard moisture soil levels found throughout New York State

e 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. At this stage, the general public is urged to conserve
water. Public water purveyors and industries are urged to update and begin to implement individual
drought contingency plans.
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e 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 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.

e Drought Emergency is the third stage of drought. This stage is declared by the NYSDHSES, based
upon the recommendation of the 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 New York State governor declaring a drought disaster. It is a notice of the
most severe and persistent drought conditions. At this stage, a significant proportion of communities in
the impacted area likely are unable to respond adequately (NYSDEC n.d.).

New York State applies two methodologies to identify the different drought stages. The most commonly used
indicator is the Palmer Drought Severity Index (PDSI), which is primarily based on soil conditions. Soil with
decreased moisture content is the first indicator of an overall moisture deficit. The second methodology applied
in New York State, created by the NYSDEC, is known as the State Drought Index (SDI) (NYSDEC n.d.).

Table 5.4.2-1 lists the Palmer Drought Severity Index (PDSI) classifications. According to the National
Integrated Drought Information System (NIDIS), the PDSI was developed in 1965, and indicates prolonged and
abnormal moisture deficiency or excess. It uses temperature and precipitation data to calculate water supply and
demand, incorporates soil moisture, and is considered most effective for assessing moisture conditions in
unirrigated cropland. The PDSI primarily indicates long-term drought and has been used extensively as a signal
to initiate drought relief (NIDIS 2015).

Table 5.4.2-1. PDSI Classifications

Palmer Classifications \

4.0 or more Extremely wet
3.0t0 3.99 Very wet
2.0t02.99 Moderately wet
1.0t01.99 Slightly wet
0.5100.99 Incipient wet spell
0.49 to -0.49 Near normal
-0.5t0 -0.99 Incipient dry spell
-1.0to -1.99 Mild drought
-2.0t0 -2.99 Moderate drought
-3.0t0 -3.99 Severe drought
-4.0 or less Extreme drought

Source:  NDMC 2013

The SDI evaluates drought conditions more comprehensively by determining whether numerous indicators reach
dire thresholds. It compares the following four parameters to historical or “normal” values to evaluate drought
conditions: stream flows, precipitation, lake and reservoir storage levels, and groundwater levels. The State’s
Drought Management Task Force uses those factors along with water use, duration of the dry period, and season
to assess drought within different areas of the State. The data acquired are compared to critical threshold values
to indicate a normal or changeable drought condition. The indicators are weighted regionally to reflect the
different circumstances within each drought management region (NYS DHSES 2014; NYSDEC 2022). Table
5.4.2-2 lists the SDI index range within the Normal stage and the three drought stages.
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Table 5.4.2-2. State Drought Index Range of Values

Drought Stage ‘ Drought Index Range ‘
Normal 100 to 150
Watch 75 to 100
Warning 50 to 70
Emergency 0to 50

Source:  NYS DHSES 2014

Previous Occurrences and Losses

Many sources provide historical information regarding previous occurrences and losses associated with drought
events throughout New York State and Monroe County. Information about loss and impact resulting from each
of many events can vary depending on the source. Notably, monetary amounts cited in this section on drought
derive solely from information obtained during the research for this HMP.

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, FEMA declared that New York State underwent one drought-related disaster (DR) or
emergency (EM) classified as a water shortage. Generally, drought-related disasters affect a wide region of the
State and thus may have impacted many counties. However, Monroe County was not included in the disaster
declaration.

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 2015 and 2022, Monroe County was included in the
following USDA-designated agricultural disasters that included or may have included losses due to drought:

e 54023 -2016 Drought
e 54031 -2016 Drought
e 54037 -2016 Drought

The USDA crop loss data provide another indicator of the severity of previous events. Additionally, crop losses
can have a significant impact on the economy by reducing produce sales and purchases. Such impacts may have
long-term consequences, particularly if crop yields are low the following years as well. USDA records indicate
that Monroe County has experienced crop losses from severe storm events in the years when USDA disasters
were declared. Table 5.4.2-3 provides details regarding crop losses in Monroe County according to USDA
records.

Table 5.4.2-3. USDA Crop Losses from Drought in Monroe County

Year ‘ Crop Type ‘ Cause of Loss Losses

2016 Wheat Drought $2,697.00

2016 Corn Drought $1,183,280.10

2016 Sweet Corn Drought $134,788.80

2016 Fresh Market Sweet Corn Drought $49,309.00

2016 Processing Beans Drought $84,969.50

2016 Dry Beans Drought $73,666.00

2016 Apples Drought $30,050.22
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Year ‘ Crop Type ‘ Cause of Loss ‘ Losses

2016 Green Peas Drought $89,502.00
2016 Cabbage Drought $80,389.00
2016 Soybeans Drought $367,032.80

Source:  USDA 2022

Previous Events

Table 5.4.2-4 identifies the known drought events that impacted Monroe County between 2015 and 2022. For
events prior to 2015, refer to Appendix H (Supplementary Data). For detailed information on damages and
impacts to each municipality, refer to Section 9 (Jurisdictional Annexes).
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Table 5.4.2-4. Drought Events in Monroe County between 2015 and 2022.

Dates of Event Event Type FEMA County Losses / Impacts
Declaration Designated?
Number
January — July 2015 Drought N/A No According to the U.S. Drought Monitor, DO conditions in Monroe County lasted
from January through July 2015.
December 2015 — Drought N/A No According to the U.S. Drought Monitor, DO conditions lasted from December
February 2016 2015 to February 2016.
May 2016 — March Drought N/A No According to the U.S. Drought Monitor, conditions varied between DO — D3
2017 drought in Monroe County from summer 2016 to the spring of 2017. NOAA —

NCEI described a weather pattern supporting dry conditions were prevalent across
New York resulting in below-normal precipitation. In addition, below-normal
snowpack from a mild winter left conditions drier than normal going into spring.
These were the primary factors that led to the drought conditions. The USGS
groundwater level network showed that numerous wells are in the driest 10th

percentile.
June — September 2018 Drought N/A No According to the U.S. Drought Monitor, conditions varied from D0-D1 drought
conditions in Monroe County from June to September 2018.
September — October Drought N/A No Monroe County briefly experienced DO drought conditions from September to
2019 October 2019 according to the U.S. Drought Monitor.
July 2022 Drought Watch N/A No Monroe County is one of 21 counties placed under drought watch by the New

York State Department of Environmental Conservation.
Sources: NOAA-NCEI 2022; USDA 2022; U.S. Drought Monitor 2022; (Rochester First 2022); The Democrat and Chronicle Various Articles; NWS Buffalo 2007; The Times Union 2007.
FEMA Federal Emergency Management Agency

N/A Not applicable

NRCC Northeast Regional Climate Center

NWS National Weather Service

USDA U.S. Department of Agriculture
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Climate Change Impacts

According to the 2019 New York State HMP update, rising summer temperatures, along with little change in
summer rainfall, are projected to increase frequency of short-term droughts. This scenario will lead to impacts
on the natural and managed ecosystems across New York State. Water management and hydrology are also
affected (NYS DHSES 2019).

Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate change.
Monroe County is part of Region 1, Western New York, Great Lakes Plain. In Region 1, it is estimated that
temperatures will increase by 3.0 °F to 5.5 °F by the 2050s and 4.5 °F to 8.5 °F by the 2080s (baseline of 48.0 °F,
mid-range projection). Precipitation totals will increase between 0 and 10 percent by the 2050s and 0 to 15
percent by the 2080s (baseline of 37.0 inches, mid-range projection). Table 5.4.2-5 displays the projected
seasonal precipitation change for the Region 1 (NYSERDA 2011).

Table 5.4.2-5. Projected Seasonal Precipitation Change in Region 1, 2050s (% change)

Winter | Spring | Summer \ Fall

5to +15 0to +15 -10to +10 -5to +10
Source:  NYSERDA 2011

With the increase in temperatures, heat waves will become more frequent and intense as shown in Table 5.4.2-6
below. Heat waves, defined as three or more consecutive days with maximum temperatures at or above 90 °F.
Summer droughts are projected to increase under these conditions, affecting water supply, agriculture,
ecosystems, and energy projects (NYSERDA 2014).

Table 5.4.2-6. Extreme Event Projections for Region 1

Middle Range
(25th to 75th Percentile) 2020s 2050s 2080’s
DL OEF Y AP 141017 22 t0 34 271057
(8 days)
# of Heat Waves
(0.7 heat waves) 2t02 3to4 3to8
Duration of Heat Waves
(4 days) 4t04 4t05 5t06
Days below 32 °F
(133 days) 103 to 111 84 t0 96 68 to 88
Days over 1” Rainfall 5105 5105 5106
(5 days)
Days over 2” Rainfall 0.6100.7 0.6100.8 0.600.9
(0.6 days)

Source:  NYSERDA 2014

By the end of the 21%t century, the number of droughts is likely to increase, as the effect of higher temperatures
on evaporation is likely to outweigh the increase in precipitation. Droughts in the northeast U.S. have been
associated with local and remote modes of multi-year ocean-atmosphere variability that are unpredictable and
may change with climate change. Changes in distribution of precipitation throughout the year and in timing of
snowmelt could increase frequency of droughts (NYSERDA 2011).

Probability of Future Occurrences

Based upon risk factors for and past occurrences, it is likely that droughts will occur across New York State and
Monroe County in the future. In addition, as temperatures increase (see climate change impacts), the probability
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for future droughts will likely increase as well. Therefore, it is likely that droughts will occur in the State and
County of varied severity in the future.

It is estimated that Monroe County will continue to experience direct and indirect impacts of drought and its
impacts on occasion, with the secondary effects causing potential disruption or damage to agricultural activities
and creating shortages in water supply within communities.

In Section 5.3, the identified hazards of concern for Monroe County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Steering Committee, the probability of occurrence for drought in the County is considered ‘occasional’
(between 10 and 100 percent annual probability of a hazard event occurring, as presented in Table 5.3-2).

5.4.2.2 Vulnerability Assessment

Drought is a significant concern to Monroe County, mainly due to its impact on public health, natural resources,
and agriculture. Estimated losses are difficult to quantify; however, drought events can impact Monroe County’s
population and economy. Assets at particular risk would include areas used for agricultural purposes (farms and
cropland). In the past, drought in other counties and regions affected Monroe County, including the 2007
persistent shortage of rainfall along the Mohawk Valley and in Western New York. This dry period reduced the
amount of water available to maintain sufficient navigational depth in some sections of the NYS Canal System,
which was forced to close commercial traffic one week early that October, impacting local food supply and trade
markets. That closure also impacted water-based recreational markets, affecting the local economy. Year-round
recreation and tourism in Monroe County from snow skiing to boating and other activities rely on water.

In addition, water supply resources could be impacted by extended periods of below average rain. The County’s
public water supply is lake fed, but rural populations are served by private wells and are significantly affected
by periods of diminished groundwater resources. Particularly susceptible to the drought hazard and cascading
impacts are populations vulnerable because of age, health conditions, limited ability to mobilize to shelter, and
limited accessibility to cooling and medical resources.

Potential drought impacts are agricultural, hydrologic, and socioeconomic. The sequence of these impacts
highlights the differences among them. When a drought begins, the agricultural sector is typically the first to be
affected due to its heavy dependence on stored soil water. During dry periods, soil water can deplete quickly. If
precipitation deficiencies continue, people who depend on other sources of water will begin to feel impacts of
the shortage. Those who rely on surface water (for example, reservoirs and lakes) and subsurface water (for
example, groundwater) are usually the last to be affected. A short-term drought that persists for 3 to 6 months
may have little impact on these sectors, depending on characteristics of the hydrologic system and intensity of
water use (NYS DHSES 2014).

Because agriculture and related sectors, including forestry, fisheries, and water activities, rely on surface and
subsurface water supplies, they are vulnerable to numerous economic impacts. Droughts often result in loss of
crop yields and livestock production, increased issues with insect infestations, increased forest diseases, and
reduced growth. Forestand grass fires also increase substantially during extended drought periods, posing higher
levels of risk to human and wildlife populations, as well as to property (NYS DHSES 2014)

Loss of income is another factor in assessment of impacts of drought. Examples of income loss include reduced
income for farmers, and for retailers and others who provide goods and services to farmers. The recreation and
tourism industries may also undergo a loss of income because of increased costs of food, energy, and other
products as supplies decrease. Some local shortages of certain goods trigger the need to import goods from
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outside the affected region. Reduced water supply affects use of rivers and other water bodies. Hydropower
production may also be impacted by drought (NYS DHSES 2014)

Environmental losses from drought include damages to plant and animal species, wildfire habitat, and air and
water quality; forest and grass fires; degradation of landscape quality; loss of biodiversity; and soil erosion.
Some impacts may be short-term, and others may linger for longer periods of time. If changes in climate
intensify, environmental impacts and losses may become more significant. Wildfire habitat may be degraded
through loss of wetlands, lakes, and vegetation. Increased soil erosion can lead to a more permanent loss of
biological productivity of landscapes. However, quantifying environmental losses is difficult (NYS DHSES
2014).

Social impacts primarily involve public safety, health, conflicts among water users, reduced quality of life, and
inequities in distribution of impacts and disaster relief. Many economic and environmental effects induce social
impacts as well (NYS DHSES 2014).

To understand risk, a community must evaluate what assets are exposed or vulnerable within the identified
hazard area. Regarding the drought hazard, all of Monroe County has been identified as the hazard area.
Therefore, all assets within the County (population, structures, critical facilities, and lifelines), as described in
the County Profile (Section 4), are vulnerable to a drought. The following factors are addressed in subsequent
text that evaluates and estimates potential impacts of the drought hazard on the County:

o Impacton: (1) life, health, and safety of residents; (2) general building stock; (3) critical facilities; (4)
economy; and (5) environment

e Cascading Impacts on Other Hazards

e  Future changes that may impact vulnerability

e Change of vulnerability since the 2017 HMP

Impact on Life, Health, and Safety

The entire population of Monroe County is vulnerable to drought events. According to the 2020 U.S. Census,
the county had a population of 753,109. 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 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).

As previously stated, drought conditions can cause shortages of water for human consumption. Droughts can
also lead to reduced local firefighting capabilities. The drought hazard is a concern for Monroe County because
rural populations within the County rely upon private water supply from local groundwater resources.

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). Therefore, all assets within and adjacent to the WUI zone—including
population, structures, critical facilities, lifelines, and businesses—are considered vulnerable to wildfire. Refer
to Section 5.4.11 for more information on wildfire risk.
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Impact on Critical Facilities

Water supply facilities may be affected by short supplies of water. As mentioned, drought events generally do
not impact buildings; however, droughts can impact agriculture-related facilities and critical facilities associated
with potable water supplies. Also, those critical facilities in and adjacent to the WUI zone are considered
vulnerable to wildfire. Refer to Section 5.4.11 for more information on wildfire risk.

Impact on Economy

Drought causes many economic impacts on agriculture and related sectors (forestry, fisheries, and waterborne
activities). In addition to losses in yields in crop and livestock production, drought is associated with increased
insect infestations, plant diseases, and wind erosion. Drought can lead to other losses because so many sectors
are affected—Ilosses that include reduced income for farmers and reduced business for retailers and others who
provide goods and services to farmers. This leads to unemployment, increased credit risk for financial
institutions, capital shortfalls, and loss of tax revenue. Prices for food, energy, and other products may also
increase as supplies decrease (NYS DHSES 2014). As noted in the 2019 New York State HMP, economic
impacts that could occur from drought include the following:

e Decreased land prices

e Loss to industries directly dependent on agricultural production (e.g., machinery and
o Fertilizer manufacturers, food processors, dairies, etc.)

e Unemployment from drought-related declines in production

e Strain on financial institutions (foreclosures, more credit risk, capital shortfalls)

e Revenue losses to Federal, State, and Local governments (from reduced tax base)

e Reduction of economic development

e Fewer agricultural producers (due to bankruptcies, new occupations)

e Rural population loss.

When a drought occurs, the agricultural industry is most at risk for economic impact and damage. During
droughts, crops do not mature, which results in smaller crop yield, undernourishment of wildlife and livestock,
decreases in land values, and ultimately financial loss to the farmer (FEMA 1997).

Based on the 2017 Census of Agriculture, 527 farms were present in Monroe County, encompassing 106,778
acres of total farmland. The average farm size was 203 acres. Monroe County farms had a total market value of
products sold of $76.64 million, averaging $145,433 per farm (USDA 2017). Table 5.4.2-7 lists the acreage of
agricultural land exposed to the drought hazard.

Table 5.4.2-7. Agricultural Land in Monroe County in 2017

Land in Farms Total Cropland Total Pastureland

Number of Farms (acres) (acres) (acres) Acres Irrigated
527 106,778 85,422 4,271 639

Source:  USDA 2017

In 2017, the top three agricultural products sold in Monroe County were grains, oilseeds, dry beans, and dry peas
at $26 million; vegetables, melons, potatoes, and sweet potatoes at $19.7 million; and nursery, greenhouse,
floriculture, and sod at $11.9 million. Monroe County was the eighth-highest-ranked County in the State for its
sales of cut Christmas trees and short rotation woody crops, and sixth highest ranked for its total acreage of crop
items for all harvested vegetables (USDA 2017).
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If the average production (dollar value) per crop type could be identified on a per acre basis, loss estimates could
be developed based on assumed percent damage that could result from a drought. If a drought impacted 40
percent of the agricultural products sold from Monroe County farms, based on 2017 market values, this would
be a loss of $30.6 million. This figure does not include how the tourism industry and local jobs are impacted.

Impact on the Environment

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.

Cascading Impacts On Other Hazards

Drought may trigger wildfires in the County. As discussed in earlier sections, drought can lead to increasing
temperatures and evaporation of moisture, which are ideal dry conditions for wildfire events to occur. Dry, hot,
and windy weather combined with dry vegetation is more susceptible to sparking wildfires when met with a
spark created by humans or natural events, such as lightning (National Integrated Drought Information System
2020). Refer to Section 5.4.11 for more information on wildfire risk.

Drought may also increase the spread of certain insect infestations. For more information on invasive species,
refer to Section 5.4.7.

Future Changes That May Impact Vulnerability

Understanding future changes that impact vulnerability in the county can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
county considered the following factors to examine potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in the population
e Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development

Section 4 identifies areas targeted for future growth and development across the County. Any areas of growth
located in the County could be susceptible to drought. Specific areas of recent and new development are indicated
in tabular form and/or on the hazard maps included in VVolume |1, Section 9 (Jurisdictional Annexes) of this plan.

Projected Changes in the Population

According to the 2020 Census, the population of the County has increased by approximately 1.2 percent since
2010. The County’s population is anticipated to slightly increase over the next decade (0.7 percent increase by
2030). Changes in the density of the population can impact the number of persons exposed to drought and the
draw upon water resources.

Climate Change

As discussed above, most studies project that the State of New York and Monroe County will see an increase in
average annual temperatures. Additionally, the State is projected to experience more frequent droughts.
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Droughts can cause deficits in surface and groundwater used for drinking water. The New York State Water
Resources Institute at Cornell University conducted a vulnerability assessment of drinking water supplies and
climate change. To assess water supplies in New York State, it was assumed that long-term average supply will
remain the same, but the duration and/or frequency of dry periods may increase. Both types of water supplies,
surface water and groundwater, were divided into three categories: sensitive to short droughts (two to three
months), sensitive to moderate and longer droughts (greater than six months), and relatively sensitive to any
droughts. Major reservoir systems are presumed to have moderate sensitivity to drought because there is a
likelihood of decreases in summer and fall water availability (NYSERDA 2011). The greatest likelihood of
future water shortages is likely to occur on small water systems.

Change of Vulnerability Since 2017 HMP

Monroe County continues to be vulnerable to the drought hazard. Updated population and building stock
statistics were used in the current risk assessment. Further, exposure for both the population and critical facilities
was analyzed. These updated datasets provide a more accurate exposure analysis to the drought hazard.
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5.4.3 EARTHQUAKE

This section provides a profile and vulnerability assessment of the earthquake hazard for Monroe County.

5.4.3.1 Hazard Profile

This section provides information regarding the description, extent, location, previous occurrences and losses,
climate change projections and the probability of future occurrences for the earthquake hazard.

Hazard Description

An earthquake is the sudden movement of the Earth’s surface caused by the release of stress accumulated within
or along the edge of the Earth’s tectonic plates, a volcanic eruption, or by a manmade explosion (FEMA 2013).
Most earthquakes occur at the boundaries where the Earth’s tectonic plates meet (faults); however, less than 10
percent of earthquakes occur within plate interiors. New York State is in an area where plate interior-related
earthquakes occur. As plates continue to move and plate boundaries change over geologic time, weakened
boundary regions become part of the interiors of the plates. These zones of weakness within the continents can
cause earthquakes in response to stresses that originate at the edges of the plate or in the deeper crust (Shedlock
and Pakiser 1997).

The location of an earthquake is commonly described by its focal depth and the geographic position of its
epicenter. The focal depth of an earthquake is the depth from the Earth’s surface to the region where an
earthquake’s energy originates (the focus or hypocenter). The epicenter of an earthquake is the point on the
Earth’s surface directly above the hypocenter (Shedlock and Pakiser 1997). Earthquakes usually occur without
warning and their effects can impact areas of great distance from the epicenter.

According to the U.S. Geological Society (USGS) Earthquake Hazards Program, an earthquake hazard is
anything associated with an earthquake that may affect resident’s normal activities (FEMA 2001). This includes
surface faulting, ground shaking, landslides, liquefaction, tectonic deformation, tsunamis, and seiches. A
description of each of these is provided below.

e Surface faulting: Displacement that reaches the earth's surface during slip along a fault. Commonly
occurs with shallow earthquakes, those with an epicenter less than 20 kilometers.

e 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 sudden slip on a fault or
sudden pressure at the explosive source and travel through the earth and along its surface.

e 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, like when you wiggle your toes in the wet sand near the water at the beach. This effect can
be caused by earthquake shaking.

o Tectonic Deformation: A change in the original shape of a material due to stress and strain.

e Tsunami: A sea wave of local or distant origin that results from large-scale seafloor displacements
associated with large earthquakes, major submarine slides, or exploding volcanic islands.

e Seiche: The sloshing of a closed body of water from earthquake shaking (USGS 2012).

Location

As noted in the 2019 NYS HMP, the importance of the earthquake hazard in New York State is often
underestimated because other natural hazards (for example, hurricanes and floods) occur more frequently and
because major hurricanes and floods have occurred more recently than a major earthquake event (NYS DHSES
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2019). However, the potential for earthquakes exists across all of New York State and the entire northeastern
United States. The New York City Area Consortium for Earthquake Loss Mitigation (NYCEM) ranks New
York State as having the third highest earthquake activity level east of the Mississippi River (Tantala 2003)

Three general regions in New York State have a higher seismic risk than other parts of the state. These regions
are: (1) the north and northeast third of the state, which includes the North Country/Adirondack region and a
portion of the greater Albany-Saratoga region; (2) the southeast corner, which includes the greater New York
City area and western Long Island; and (3) the northwest corner, which includes Buffalo and its surrounding
area. Overall, these three regions are the most seismically active areas of the state, with the north-northeast
portion having the higher seismic risk, and the northwest corner of the state having the lower seismic risk (NYS
DHSES 2014).

Fractures or fracture zones along with rocks on adjacent sides have broken and moved upward, downward, or
horizontally are known as faults (VVolkert and Witte 2015). Movement can take place at faults and cause an
earthquake. There are numerous faults throughout New York State, and Figure 5.4.3-1 illustrates the faults
relative to Monroe County (New York State Museum 2012).

The closest plate boundary to the East Coast is the Mid-Atlantic Ridge, which is approximately 2,000 miles east
of Pennsylvania. Over 200 million years ago, when the continent Pangaea rifted apart forming the Atlantic
Ocean, the northeast coast of America was a plate boundary. Being at the plate boundary, many faults were
formed in the region. Although these faults are geologically old and are contained in a passive margin, they act
as pre-existing planes of weakness and concentrated strain. When a strain exceeds the strength of the ancient
fault, it ruptures causing an earthquake (PA DCNR 2007).

Figure 5.4.3-1. Faults in New York State
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Source: New York State Museum (http://www_nysm_nysed.gov/gis/)
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Source: New York State Museum 2012
Note: Monroe County is outlined in yellow.
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The Lamont-Doherty Cooperative Seismographic Network (LCSN) monitors earthquakes that occur primarily
in the northeastern United States. The goals of the monitoring project are to compile a complete earthquake
catalog for this region, to assess the earthquake hazards, and to study the causes of the earthquakes in the region.
The LCSN operates 40 seismographic stations in the following seven states: Connecticut, Delaware, Maryland,
New Jersey, New York, Pennsylvania, and Vermont. No seismographic stations are located in Monroe County;
however, there are several within the vicinity of the County. Figure 5.4.3-2 shows the location of these stations
in the western New York State area (LCSN 2014).

Figure 5.4.3-2. Lamont-Doherty Seismic Station Locations in the Western New York State Area

Seismographic Stations in Western New York & Erie-Ontario Lowlands
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Source:  LCSN 2012
Note: The red circle indicates the approximate location of Monroe County.

In addition to the Lamont-Doherty Seismic Stations, the USGS operates a global network of seismic stations to
monitor seismic activity. While no seismic stations are located in New York State, nearby stations are positioned
in State College, Pennsylvania, and Oak Ridge, Massachusetts. Figure 5.4.3-3 shows the locations of USGS
seismic stations near New York State.
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Note: The red circle indicates the approximate location of Monroe County.

Figure 5.4.3-4 illustrates historic earthquake epicenters across the northeast United States and in New York State
between 1914 and 2022. There have been multiple earthquakes originating outside New York’s borders that
have been felt within the state. These quakes have come from Quebec, Canada; and Massachusetts. According
to the NYS HMP, such events are considered significant for hazard mitigation planning because they could
produce damage within the state in certain situations.
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Section 5.4.3: Risk Assessment - Earthquake

Source:  USGS 2022
Note: The red circle indicates the approximate location of Monroe County.

Extent

An earthquake’s magnitude and intensity are used to describe the severity and size of the event. intensity
describes the overall felt severity of shaking during the event and magnitude describes the size at the focus of an
earthquake. The earthquake’s magnitude is a measure of the energy released at the source of the earthquake.
Magnitude was formerly expressed by ratings on the Richter scale. It is now most commonly expressed using
the moment magnitude (Mw) scale. This scale is based on the total moment release of the earthquake (the product
of the distance a fault moved, and the force required to move it). The scale is as follows:

e Great Mw>8
e MajorMw=7.0-7.9
e Strong Mw =6.0-6.9
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e Moderate Mw =5.0-5.9
o LightMw=4.0-49
e Minor Mw=3.0-3.9
e MicroMw=3.0-3.9

The most commonly used intensity scale is the modified Mercalli intensity scale. Ratings of the scale, as well as
the perceived shaking and damage potential for structures, are shown in Table 5.4.3-1. The modified Mercalli
intensity scale is generally represented visually using shake maps, which show the expected ground shaking at
any given location produced by an earthquake with a specified magnitude and epicenter. An earthquake has only
one magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the region. This
shaking depends on the distance from the earthquake, the rock and soil conditions at sites, and variations in the
propagation of seismic waves from the earthquake due to complexities in the structure of the earth’s crust. A
USGS shake map shows the variation of ground shaking in a region immediately following significant
earthquakes. Table 5.4.3-2 displays the MMI scale and its relationship to the areas peak ground acceleration.

Table 5.4.3-1. Modified Mercalli Intensity Scale

Mercalli
Intensity | Shaking Description

| Not Felt | Not felt except by a very few under especially favorable conditions.

1 Weak Felt only by a few persons at rest, especially on upper floors of buildings.

Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do
1] Weak not recognize it as an earthquake. Standing automobiles may rock slightly. Vibrations are similar to
the passing of a truck. Duration estimated.

Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows,
v Light doors disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing
automobiles rocked noticeably.

Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.

Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage
slight.

Felt by all. 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.

Felt by all. Damage slight in specially designed structures; considerable damage in ordinary

Vi Severe | substantial buildings with partial collapse. Damage great in poorly built structures. Fall of chimneys,
factory stacks, columns, monuments, walls. Heavy furniture overturned.

Felt by all. Damage considerable in specially designed structures; well-designed frame structures
IX Violent | thrown out of plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted
off foundations.

Felt by all. Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.

\Y/ Moderate

VI Strong

Very

pl Strong

X Extreme
Source: USGS 2014

Table 5.4.3-2. Modified Mercalli Intensity (MMI) and PGA Equivalents

Modified
Mercalli
Intensity Acceleration (%g) (PGA) Perceived Shaking Potential Damage
I <.17 Not Felt None
Il 17-14 Weak None
1l A7-14 Weak None
I\ 1.4-3.9 Light None
V 3.9-9.2 Moderate Very Light
VI 9.2-18 Strong Light
VII 18- 34 Very Strong Moderate
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Modified
Mercalli
Intensity Acceleration (%g) (PGA) Perceived Shaking Potential Damage
VIl 34 - 65 Severe Moderate to Heavy
IX 65-124 Violent Heavy
X >124 Extreme Very Heavy
Source:  Freeman et al. (Purdue University) 2004
Note: PGA Peak Ground Acceleration

The ground experiences acceleration as it shakes during an earthquake. The peak ground acceleration (PGA) is
a measure of how hard the earth shakes in a given geographic area. It is expressed as a percentage of the
acceleration due to gravity (percent g). Horizontal and vertical PGA varies with soil or rock type. Earthquake
hazard assessment involves estimating the annual probability that certain ground accelerations will be exceeded,
and then summing the annual probabilities over a period of interest. Damage levels experienced in an earthquake
vary with the intensity of ground shaking and with the seismic capacity of structures, as noted in Figure 5.4.3-2
through Figure 5.4.3-4.

PGA expresses the severity of an earthquake and is a measure of how hard the earth shakes, or accelerates, in a
given geographic area. PGA is expressed as a percent acceleration force of gravity (%g). For example, 1.0%g
PGA in an earthquake (an extremely strong ground motion) means that objects accelerate sideways at the same
rate as if they had been dropped from the ceiling. 10%g PGA means that the ground acceleration is 10% that of
gravity (NJOEM 2013). Damage levels experienced in an earthquake vary with the intensity of ground shaking
and with the seismic capacity of structures, as noted in Table 5.4.3-3.

Table 5.4.3-3. Damage Levels Experienced in Earthquakes

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.
?8!)2\3' Usually causes only slight damage, except in unusually vulnerable facilities.

May cause minor-to-moderate damage in well-designed buildings, with higher levels of damage in poorly
10 - 20%g | designed buildings. At this level of ground shaking, only unusually poor buildings would be subject to potential
collapse.

May cause significant damage in some modern buildings and very high levels of damage (including collapse) in
poorly designed buildings.

20 - 50%g

>50%g May causes higher levels of damage in many buildings, even those designed to resist seismic forces.

Source:  NJOEM 2011
Note: %g Peak Ground Acceleration

National maps of earthquake shaking hazards provide information for creating and updating seismic design
requirements for building codes, insurance rate structures, earthquake loss studies, retrofit priorities, and land
use planning. After thorough review of the studies, professional organizations of engineers update the seismic-
risk maps and seismic design requirements contained in building codes (Brown 2001) The USGS updated the
National Seismic Hazard Maps in 2018. New seismic, geologic, and geodetic information on earthquake rates
and associated ground shaking were incorporated into these revised maps. The 2018 map represents the best
available data, as determined by the USGS.
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Figure 5.4.3-5. 2018 Long-Term National Seismic Hazard Map
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Lowest hazard

Source:  USGS 2018

The New York State Geological Survey conducted seismic shear-wave tests of the state’s surficial geology
(glacial deposits). Based on these test results, the surficial geologic materials of New York State were categorized
according to the National Earthquake Hazard Reduction Program’s (NEHRP) Soil Site Classifications (Table
5.4.3-4). The NEHRP developed five soil classifications defined by their shear-wave velocity that impact the
severity of an earthquake. The soil classification system ranges from Class A to Class E, as noted in Table
5.4.3-4, where Class A represents hard rock that reduces ground motions from an earthquake and Class 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 2013).

Table 5.4.3-4. NEHRP Soil Classifications

Soil Classification Description

A Hard rock

B Rock

© Very dense soil and soft rock

D Stiff soils

E Soft soils

Source:  FEMA 2013
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Section 5.4.3: Risk Assessment - Earthquake

As illustrated in Figure 5.4.3-6, Monroe County is primarily comprised of NEHRP Soil Classes B, D, and E with
the majority of the County comprised of Soil Classes B (rock) and E (soft soils).

A probabilistic assessment was conducted for the 100- and 500-year mean return periods (MRP) through a Level
2 analysis using the HAZUS-MH, Version 2.2 (HAZUS-MH) probabilistic model to analyze the earthquake
hazard for Monroe County. The Level 2 HAZUS analysis evaluates the statistical likelihood that a specific event
will occur and what consequences will occur. A 100-year MRP event is an earthquake with a 1 percent chance
that the mapped ground motion levels (PGA) will be exceeded in any given year. For a 500-year MRP, there is
a 0.2 percent chance the mapped PGA will be exceeded in any given year.

Figure 5.4.3-7 and Figure 5.4.3-8 illustrate the geographic distribution of PGA (g) across Monroe County for
100- and 500-year MRP events at the census tract level.
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Figure 5.4.3-7. Peak Ground Acceleration Modified Mercalli Scale for a 100-Year MRP Earthquake Event
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Figure 5.4.3-8. Peak Ground Acceleration Modified Mercalli Scale for a 500-Year MRP Earthquake Event
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Section 5.4.3: Risk Assessment - Earthquake

Previous Occurrences and Losses

Many sources provided historical information on previous occurrences and losses associated with earthquakes
throughout New York State. Therefore, with so many sources reviewed for the purpose of this HMP update, loss
and impact information for many events could vary depending on the source.

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, New York State was included in one earthquake-related major disaster (DR) or
emergency (EM) declaration. Generally, these disasters cover a wide region of the state; therefore, they may
have impacted many counties. However, not all counties were included in the disaster declaration. Monroe
County has not been included in any DRs or EMs (FEMA 2022).

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 2015 and 2022, Monroe County was not included in any
USDA declarations involving earthquake events.

Previous Events

Table 5.4.3-5 identifies known earthquake events that impacted Monroe County between 2015 and 2022. For
events prior to 2015, refer to Appendix H (Supplementary Data). For detailed information on damages and
impacts to each municipality, refer to Section 9 (Jurisdictional Annexes).
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Table 5.4.3-5. Earthquake Events in Monroe County, 2015 to 2022

‘ Magnitude Declaration
Dates of Event (Richter Scale) Location Number

FEMA

County

Designated? Losses / Impacts

3.7 miles west A 1.2-magnitude earthquake near Le Roy, New York struck around 6:37
August 15, 2022 Magnitude 1.2 northwest of Le N/A No a.m. according to the U.S. Geological Survey. The quake was weakly

Roy, New York felt in Monroe County.

3.1 miles south

A 2.6-magnitude earthquake near Warsaw, New York struck around

March 15, 2022 Magnitude 2.6 VS\?UthWGSt el N/A No 3:11 p.m. according to the U.S. Geological Survey. The quake was
arsaw, New g
york weakly felt in Monroe County.
3.7 miles west of A 1.9-magnitude earthquake near Bergen, New York struck around 3:43
February 9, 2021 Magnitude 1.9 Bergen, New N/A No a.m. according to the U.S. Geological Survey. The quake was weakly
York felt in Monroe County.
6.8 miles north of A 2.6-magnitude earthquake near Lyndonville, New York struck around
March 29, 2020 Magnitude 2.6 | Lyndonville, New N/A No 5:04 p.m. according to the U.S. Geological Survey. The quake was
York weakly felt in Monroe County.
8 miles north A 2.1-magnitude earthquake near Sodus Point, New York struck around
December 18, 2019 Magnitude 2.1 | northeast of Sodus N/A No 7:40 a.m. according to the U.S. Geological Survey. The quake was
Point, New York weakly felt in Monroe County.
_ n%:tﬁwme!te Z £ A 2.0-magn_itude earthquake near I_—|am|in, New York struck around 7:29
February 13, 2019 Magnitude 2.0 Hamlin. New N/A No p.m. according to the U.S. Geological Survey. The quake was weakly
Yo;k felt in Monroe County.

4.9 miles north

A 1.1-magnitude earthquake near Ontario, New York struck around 2:07
northwest of

June 12, 2018 Magnitude 1.1 N/A No p.m. according to the U.S. Geological Survey. The quake was weakly

Onta\r(lgr,kNeW felt in Monroe County.
8.7 miles A 3.0-magnitude earthquake near Ajax, Canada struck around 9:27 p.m.
May 8, 2018 Magnitude 3.0 | Southeast of Ajax, N/A No according to the U.S. Geological Survey. The quake was weakly felt in
Canada Monroe County.
1.8 miles north A 4.1 magnitude earthquake near Little Creek, Delaware struck around
November 30, 2017 Magnitude 4.1 northeast of Little N/A No 9:47 p.m. according to the U.S. Geological Survey. The quake was
Creek, Delaware weakly felt in Monroe County.
6.8 miles north A 2.5-magnitude earthquake struck near Barker, New York at 6:27 a.m.
July 11, 2017 Magnitude 2.5 northwest of N/A No according to the U.S. Geological Survey. The quake was weakly felt in
Barker, New York Monroe County.

Source:  USGS 2022; FEMA 2022
Note: All magnitudes referenced refer to the Richter Scale, unless otherwise specified.
USGS United States Geological Survey
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Climate Change Impacts

The impacts of global climate change on earthquake probability are unknown. Some scientists say that melting
glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight are shifted
on the earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause seismic plates
to slip and stimulate volcanic activity according to research into prehistoric earthquakes and volcanic activity.
NASA and USGS scientists found that retreating glaciers in southern Alaska may be opening the way for future
earthquakes (NASA 2004).

Secondary impacts of earthquakes could be magnified by climate change. Soils saturated by repetitive storms
could experience liquefaction during seismic activity due to the increased saturation. Dams storing increased
volumes of water due to changes in the hydrograph could fail during seismic events. There are currently no
models available to estimate these impacts.

Probability of Future Occurrences

Earthquake hazard maps illustrate the distribution of earthquake shaking levels that have a certain probability of
occurring over a given time period. According to the USGS, in 2017 (the date of the most recent analysis),
Monroe County had a PGA of 0.06g to 0.1g for earthquakes with a 10 percent probability of an occurrence
within 50 years.

The NYSDPC indicates that the earthquake hazard in New York State is often understated because other natural
hazards occur more frequently (such as hurricanes, tornadoes, and flooding) and are much more visible.
However, the potential for earthquakes does exist across the entire northeastern United States, including New
York State and Monroe County (NYS DHSES 2019).

Based on historical records and input from the Steering Committee, the probability of occurrence for earthquakes
in the County is considered “unlikely” (not likely to occur or less than one percent annual chance of occurring
as presented in Table 5.3-2). It is anticipated that the County will experience some direct and indirect impacts
from earthquakes that may affect the general building stock and local economy, and may induce secondary
hazards such as igniting fires and causing utility failure.

5.4.3.2 Vulnerability Assessment

A probabilistic assessment was conducted for the 100-year, 500-year, and 2,500-year Mean Return Period
(MRP) events through a Level 2 analysis in Hazus to analyze the earthquake hazard and provide a range of loss
estimates. Refer to Section 5.1 (Methodology and Tools) for additional details on the methodology used to
assess earthquake risk.

Impact on Life, Health and Safety

While the entire population of Monroe County can experience impacts from the earthquake hazard, those living
in more vulnerable areas are more susceptible. An exposure analysis was performed using the NEHRP soils data
and the 2020 Census population data. The sum of the population by census block within the NEHRP Class D
and E soil types were calculated and summarized in Table 5.4.3-6 below. Overall, approximately 59.4 percent
of the County’s population is located on NEHRP Class D and E soils.

The impact of an earthquake on life, health, and safety is dependent upon the severity of the event. Risk to public
safety and loss of life from an earthquake in the County is minimal. However, a higher risk would occur in for
those inside buildings, due to structural damage, or people walking below building ornamentation and chimneys
that may be loose and fall as a result of the earthquake.
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Populations considered most vulnerable are located in the built environment, particularly near unreinforced
masonry construction. In addition, the vulnerable population includes the elderly (persons over the age of 65,
16.9 percent of the County population) and individuals living below the census poverty threshold (13.3 percent
of the County population (U.S. Census 2020). These socially vulnerable populations are most susceptible, based
on a number of factors including their physical and financial ability to react or respond during a hazard, and the
location and construction quality of their housing.

Table 5.4.3-6. Approximate Population within NEHRP ‘D’ and ‘E’ Soils

Population NEHRP
Class "D" and "E" Soils
Total Population (2020 Total Population % of Population

Municipality Census) Exposed Exposed
Brighton (T) 37,137 21,031 56.6%
Brockport (V) 7,104 0 0.0%
Chili (T) 29,123 10,735 36.9%
Churchville (V) 2,091 507 24.3%
Clarkson (T) 6,904 3,254 47.1%
East Rochester (V/T) 6,334 5,854 92.4%
Fairport (V) 5,501 521 9.5%
Gates (T) 29,167 6,541 22.4%
Greece (T) 96,926 67,479 69.6%
Hamlin (T) 8,725 3,894 44.6%
Henrietta (T) 47,096 16,078 34.1%
Hilton (V) 6,027 290 4.8%
Honeoye Falls (V) 2,706 2,684 99.2%
Irondequoit (T) 51,043 47,525 93.1%
Mendon (T) 6,389 5,035 78.8%
Ogden (T) 16,585 5,809 35.0%
Parma (T) 10,190 3,934 38.6%
Penfield (T) 39,438 13,103 33.2%
Perinton (T) 39,128 12,355 31.6%
Pittsford (T) 25,714 5,786 22.5%
Pittsford (V) 1,419 0 0.0%
Riga (T) 3,495 1,198 34.3%
Rochester (C) 211,328 183,892 87.0%
Rush (T) 3,490 817 23.4%
Scottsville (V) 2,009 1,890 94.1%
Spencerport (V) 3,685 0 0.0%
Sweden (T) 6,140 18 0.3%
Webster (T) 39,676 25,282 63.7%
Webster (V) 5,651 63 1.1%
Wheatland (T) 2,888 1,634 56.6%
Monroe County (Total) 753,109 447,211 59.4%

Source:  NYS DHSES 2022; U.S. Census 2020
Notes: C City
T Town
14 Village

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. Table 5.4.3-7 and Table 5.4.3-8 estimate the number of households displaced, and
population that may require short-term sheltering as a result of the 100- and 500- MRP earthquake events.
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Table 5.4.3-7. Summary of Estimated Sheltering Needs for Monroe County

Persons Seeking

Scenario ‘ Displaced Households ‘ Short-Term Shelter
100-Year Earthquake 0 0
500-Year Earthquake 1 1

Source: HAZUS v5.1

Table 5.4.3-8. Estimated Displaced Households and Population Seeking Short-Term Shelter from the
100- and 500-year MRP Events per Municipality

100-Year MRP Event 500-Year MRP Event

Persons Seeking

Displaced Short-Term Displaced Persons Seeking Short-
Municipality Households Sheltering Households Term Sheltering
Brighton (T) 0 0 0 0
Brockport (V) 0 0 0 0
Chili (T) 0 0 0 0
Churchville (V) 0 0 0 0
Clarkson (T) 0 0 0 0
East Rochester (T/V) 0 0 0 0
Fairport (V) 0 0 0 0
Gates (T) 0 0 0 0
Greece (T) 0 0 0 0
Hamlin (T) 0 0 0 0
Henrietta (T) 0 0 0 0
Hilton (V) 0 0 0 0
Honeoye Falls (V) 0 0 0 0
Irondequoit (T) 0 0 0 0
Mendon (T) 0 0 0 0
Ogden (T) 0 0 0 0
Parma (T) 0 0 0 0
Penfield (T) 0 0 0 0
Perinton (T) 0 0 0 0
Pittsford (T) 0 0 0 0
Pittsford (V) 0 0 0 0
Riga (T) 0 0 0 0
Rochester (C) 0 0 1 1
Rush (T) 0 0 0 0
Scottsville (V) 0 0 0 0
Spencerport (V) 0 0 0 0
Sweden (T) 0 0 0 0
Webster (T) 0 0 0 0
Webster (V) 0 0 0 0
Wheatland (T) 0 0 0 0
Monroe County (Total) 0 0 1 1
Source: HAZUS V5.1
Notes: C City

T Town

\ Village
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According to the 1999-2003 NYCEM Summary Report (Earthquake Risks and Mitigation in the New York /
New Jersey / Connecticut Region), a strong correlation exists between structural building damage and the number
of injuries and casualties from an earthquake event. Further, the time of day also exposes different sectors of the
community to the hazard. For example, Hazus considers the residential occupancy at its maximum at 2:00 a.m.,
where the educational, commercial and industrial sectors are at their maximum at 2:00 p.m., and peak commute
time is at 5:00 p.m. Whether directly impacted or indirectly impacted, the entire population will be affected to
some degree. Business interruption could keep people from working, road closures could isolate populations,
and loss of utilities could impact populations that suffered no direct damage from an event itself.

Table 5.4.3-9 and Table 5.4.3-10 summarize the County-wide injuries and casualties estimated for the 500- and
2,500-year MRP earthquake events, respectively.

Table 5.4.3-9. Estimated Number of Injuries and Casualties from the 100-Year MRP Earthquake Event

Time of Day
Level of Severity 2:00 PM
Injuries 0 2 0
Hospitalization 0 0 0
Casualties 0 0 0
Source: HAZUS-MH 2.2

Table 5.4.3-10. Estimated Number of Injuries and Casualties from the 500-Year MRP Earthquake Event

Time of Day
Level of Severity
Injuries 7 44 17
Hospitalization 0 6
Casualties 0 1 0
Source: HAZUS-MH 2.2

Impact on General Building Stock

The entire County’s general building stock is considered at risk and exposed to this hazard. As stated earlier,
soft soils (NEHRP Soil Classes D and E) can amplify ground shaking to damaging levels even in a moderate
earthquake (Tantala 2003). Therefore, buildings located on NEHRP Soil Classes D and E have an increased risk
of damages from an earthquake. Table 5.4.3-11 summarizes the number and replacement cost value of buildings
in Monroe County on the approximately located NEHRP Soil Classes D and E.

Table 5.4.3-11. Number and Replacement Cost Value of Buildings Located in NEHRP ‘D’ and ‘E’ Soils

Buildings NEHRP Class "D" and "E" Soils

Total % of
Number of Total RCV (Structure Number Total % of Total
Municipality Buildings and Contents) Exposed Number RCV Exposed RCV
Brighton (T) 11,693 $14,443,886,002 6,745 57.7% $9,120,976,752 63.1%
Brockport (V) 2,224 $5,158,789,593 0 0.0% $0 0.0%
Chili (T) 11,534 $9,206,843,886 4,371 37.9% $4,829,957,133 52.5%
Churchville (V) 1,112 $938,164,078 323 29.0% $361,991,364 38.6%
Tb Hazard Mitigation Plan - Monroe County, New York 5.4.3-18
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Buildings NEHRP Class "D" and "E" Soils

Total % of
Number of Total RCV (Structure Number Total % of Total
Municipality Buildings and Contents) Exposed | Number RCV Exposed RCV
Clarkson (T) 3,411 $1,887,392,030 1,662 48.7% $778,414,759 41.2%
(Ecj%%"he“er 2,924 $3,440,171,127 2,721 93.1% | $3,371,749,070 98.0%
Fairport (V) 3,411 $2,281,456,076 1,662 48.7% $778,414,759 34.1%
Gates (T) 11,801 $12,220,599,285 2,768 235% | $6,348,222,672 51.9%
Greece (T) 36,414 $26,954,378,684 25312 | 69.5% | $18,439,665,019 68.4%
Hamlin (T) 5,539 $2,318,778,027 2,680 48.4% | $1,261,583,152 54.4%
Henrietta (T) 15,982 $23,460,566,322 5718 35.8% | $12,975583,549 55.3%
Hilton (V) 2,143 $2,120,287,988 92 4.3% $30,238,461 1.4%
Honeoye Falls (V) 1,155 $1,813,180,690 1,146 99.2% | $1,809,236,064 99.8%
Irondequoit (T) 21,885 $13,427,006,840 20235 | 925% | $10,732,745572 79.9%
Mendon (T) 3,835 $2,852,155,914 2,974 775% | $2,233,498,663 78.3%
Ogden (T) 7,407 $5,558,087,440 2,613 353% | $2,007,919,269 36.1%
Parma (T) 5,509 $3,373,412,574 2,233 405% | $1,166,956,414 34.6%
Penfield (T) 15,882 $11,119,233,991 5,249 33.0% | $4,079,557,147 36.7%
Perinton (T) 16,817 $13,125,415,407 5,328 31.7% | $4,494,111,306 34.2%
Pittsford (T) 10,590 $10,686,774,001 2,417 228% | $1,654,747,882 15.5%
Pittsford (V) 804 $1,776,834,511 0 0.0% $0 0.0%
Riga (T) 2,356 $1,539,492,845 878 37.3% $588,372,873 38.2%
Rochester (C) 89,392 $119,943,371,056 77,734 | 87.0% | $108,639,791,200 90.6%
Rush (T) 2,808 $1,816,445,354 683 24.3% $482,651,643 26.6%
Scottsville (V) 1,069 $908,716,753 1,001 93.6% $897,233,362 98.74%
Spencerport (V) 1,654 $1,580,844,696 0 0.0% $0 0.00%
Sweden (T) 3,465 $3,402,258,236 9 0.3% $3,296,699 0.10%
Webster (T) 16,660 $11,510,191,170 10229 | 61.4% | $5,840,470,418 50.74%
Webster (V) 1,633 $3,634,066,282 76 4.7% $1,769,948,381 48.70%
Wheatland (T) 1,926 $2,509,077,040 991 515% | $1,361,442,516 54.26%
?."rg't"arf)’e (allly 312,018 $315,007,877,898 | 186,384 | 59.7% | $206,058,776,099 |  65.41%
Sources: NYS DHSES 2020, U.S. Census 2020; Monroe County GIS 2022
Note: RCV is the estimated replacement cost value of both structure and contents.

c City

T Town

14 Village

According to NYCEM, where earthquake risks and mitigation were evaluated in the New York, New Jersey,
and Connecticut region, most damage and loss caused by an earthquake is directly or indirectly the result of
ground shaking (Tantala 2003). There is a strong correlation between PGA and damage a building might undergo
(NYCEM 2003). The Hazus model is based on best available earthquake science and aligns with these
statements. The Hazus probabilistic earthquake model was applied to analyze effects from the earthquake hazard
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on general building stock in Erie County. See Figure 5.4.3-7 and Figure 5.4.3-8 illustrating the geographic
distribution of PGA (%g) across the County for 100- and 500-year MRP events at the census-tract level.

A building’s construction determines how well it can withstand the force of an earthquake. The NYCEM report
indicates that unreinforced masonry buildings are most at risk during an earthquake because the walls are prone
to collapse outward, whereas steel and wood buildings absorb more of the earthquake’s energy. Additional
attributes that affect a building’s capability to withstand an earthquake’s force include its age, number of stories,
and quality of construction. Hazus considers building construction and age of building as part of the analysis.
Because a custom general building stock was used for this analysis, the building ages and building types from
the inventory were incorporated into the Hazus model.

Potential building damage was evaluated by Hazus across the following damage categories (none, slight,
moderate, extensive, and complete). Table 5.4.3-12 provides definitions of these five categories of damage for
a light wood-framed building; definitions for other building types are included in Hazus technical manual
documentation.

Table 5.4.3-12. 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.

Large plaster or gypsum-board cracks at corners of door and window openings; small diagonal cracks across
Moderate shear wall panels exhibited by small cracks in stucco and gypsum wall panels; large cracks in brick chimneys;
toppling of tall masonry chimneys.

Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral movement
Extensive of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of wood sill plates and/or
slippage of structure over foundations; partial collapse of room-over-garage or other soft-story configurations.

Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of collapse
Complete due to cripple wall failure or the failure of the lateral load resisting system; some structures may slip and fall
off the foundations; large foundation cracks.

Source: HAZUS Technical Manual

Building damage as a result of the 500-year MRP earthquake events was estimated using Hazus. Damage loss
estimates include structural and non-structural damage to the building and loss of contents. Table 5.4.3-13 and
Table 5.4.3-14 summarize the damage estimated for the 100- and 500-year MRP earthquake events. Damage
loss estimates include structural and non-structural damage to the building and loss of contents. Hazus estimates
that 23 structures in the County will face extensive damage from a 500-year earthquake event.

Table 5.4.3-13. Estimated Buildings Damaged by General Occupancy for 100-year MRP Earthquake
Events

Total Number of Earthquake 100-Year
Buildings in Severity of Percent Buildings
Occupancy Class Occupancy Expected Damage Building Count in Occupancy Class
None 246,742 100.0%
Residential Exposure Slight 61 0.0%
(Single and Multi- 246,803 Moderate 0 0.0%
Family Dwellings) Extensive 0 0.0%
Complete Destruction 0 0.0%
None 59,042 99.9%
. - Slight 50 0.1%
Commercial Buildings 59,100
1al Buliding Moderate 7 0.0%
Extensive 0 0.0%
Tb Hazard Mitigation Plan - Monroe County, New York 5.4.3-20
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Total Number of

Earthquake 100-Year

Buildings in Severity of Percent Buildings

Occu Expected Damage Building Count in Occupancy Class
Complete Destruction 0.0%
None 1,502 99.4%
Slight 6 0.4%
Industrial Buildings 1,511 Moderate 2 0.1%
Extensive 0 0.0%
Complete Destruction 0 0.0%
None 4,492 99.9%
_Government, Slight 5 0.1%
Re"g;\%”ﬁfg;fﬂ;”ra" 4,498 Moderate 1 0.0%
Buildings Extensive 0 0.0%
Complete Destruction 0 0.0%

Source: HAZUS V5.1

Notes:  Due to the differences in the boundaries of Census Tracts used in the Hazus model, the number of structures assessed
in the Hazus model may underestimate the number of structures located in the County.

Table 5.4.3-14. Estimated Buildings Damaged by General Occupancy for 500-year MRP Earthquake

Events

Total Number of

Earthquake 500-Year

Buildings in Severity of Percent Buildings

Occupancy Class Occupancy Expected Damage Building Count in Occupancy Class
None 243,475 98.7%
Residential Exposure Slight 3,015 1.2%
(Single and Multi- 246,803 Moderate 312 0.1%
Family Dwellings) Extensive 1 0.0%
Complete Destruction 0 0.0%
None 57,099 96.6%
Slight 1,524 2.6%
Commercial Buildings 59,100 Moderate 458 0.8%
Extensive 17 0.0%
Complete Destruction 2 0.0%
None 1,387 91.8%
Slight 83 5.5%
Industrial Buildings 1,511 Moderate 85 2.3%
Extensive 6 0.4%
Complete Destruction 1 0.0%
None 4,349 96.7%
~Government, Slight 113 2.5%
Religion, Agrlc_ultural, 4,498 Moderate 31 0.7%

and Education -

Buildings Extensive 4 0.1%
Complete Destruction 0 0.0%

Source: HAZUS v5.1

Notes:  Due to the differences in the boundaries of Census Tracts used in the Hazus model, the number of structures
assessed in the Hazus model may underestimate the number of structures located in the County.

Table 5.4.3-15 and Table 5.4.3-16 also break down estimated damages by the structural general occupancy class

for each jurisdiction.
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Table 5.4.3-15. Estimated Replacement Cost Value (Building and Contents) Damaged by the 100-Year
MRP Earthquake Event

100-Year MRP

Percent of
Total
Total Building and Estimated
Replacement | Estimated Contents Estimated Estimated DEV BT
Cost Value Total Replacement | Residential | Commercial | for All Other
Jurisdiction (RCV) DEVIET(] Cost Value Damage Damage Occupancies
Brighton (T) $14,443,886,002 $701 <0.1% $37 $155 $509
Brockport (V) $5,158,789,593 $0 0.0% $0 $0 $0
Chili (T) $9,206,843,886 $13,374 <0.1% $593 $10,671 $2,111
Churchville (V) $938,164,078 $0 0.0% $0 $0 $0
Clarkson (T) $1,887,392,030 $0 0.0% $0 $0 $0
East Rochester (T/V) $3,440,171,127 $45,189 <0.1% $6,798 $21,069 $17,322
Fairport (V) $2,281,456,076 $0 0.0% $0 $0 $0
Gates (T) $12,220,599,285 $3,715 <0.1% $165 $2,964 $586
Greece (T) $26,954,378,684 $308,231 <0.1% $86,937 $76,055 $145,240
Hamlin (T) $2,318,778,027 $0 0.0% $0 $0 $0
Henrietta (T) $23,460,566,322 $0 0.0% $0 $0 $0
Hilton (V) $2,120,287,988 $0 0.0% $0 $0 $0
Honeoye Falls (V) $1,813,180,690 $0 0.0% $0 $0 $0
Irondequoit (T) $13,427,006,840 $269,664 <0.1% $80,714 $63,084 $125,866
Mendon (T) $2,852,155,914 $0 0.0% $0 $0 $0
Ogden (T) $5,558,087,440 $0 0.0% $0 $0 $0
Parma (T) $3,373,412,574 $0 0.0% $0 $0 $0
Penfield (T) $11,119,233,991 $37,206 <0.1% $21,144 $6,216 $9,847
Perinton (T) $13,125,415,407 $314 <0.1% $47 $146 $120
Pittsford (T) $10,686,774,001 $79 <0.1% $12 $37 $30
Pittsford (V) $1,776,834,511 $0 0.0% $0 $0 $0
Riga (T) $1,539,492,845 $0 0.0% $0 $0 $0
Rochester (C) $119,943,371,056 | $4,448,286 <0.1% $339,450 $2,749,942 $1,358,893
Rush (T) $1,816,445,354 $0 0.0% $0 $0 $0
Scottsville (V) $908,716,753 $0 0.0% $0 $0 $0
Spencerport (V) $1,580,844,696 $0 0.0% $0 $0 $0
Sweden (T) $3,402,258,236 $0 0.0% $0 $0 $0
Webster (T) $11,510,191,170 $0 0.0% $0 $0 $0
Webster (V) $3,634,066,282 $0 0.0% $0 $0 $0
Wheatland (T) $2,509,077,040 $0 0.0% $0 $0 $0
Monroe County (Total) $315,007,877,898 | $5,126,759 0.0% $535,896 $2,930,339 $1,660,524
Source: Hazus v5.1; RS Means - 2022; Monroe County GIS - 2022
Notes: C City

T Town

\Y Village
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Table 5.4.3-16. Estimated Replacement Cost Value (Building and Contents) Damaged by the 500-Year

MRP Earthquake Event
500-Year MRP
Percent of
Total Estimated
Total Building and Damages
Replacement Estimated Contents Estimated Estimated for All
Cost Value Total Replacement | Residential | Commercial Other
Jurisdiction (RCV) Damage Cost Value Damage Damage Occupancies
Brighton (T) $14,443,886,002 $8,987,671 0.1% $2,439,997 $3,313,859 $3,233,815
Brockport (V) $5,158,789,593 $337,136 <0.1% $20,469 $64,161 $252,506
Chili (T) $9,206,843,886 $3,449,473 <0.1% $796,050 $1,590,039 $1,063,384
Churchville (V) $938,164,078 $336,416 <0.1% $56,634 $131,134 $148,647
Clarkson (T) $1,887,392,030 $1,156,231 0.1% $372,922 $724,399 $58,910
East Rochester (T/V) $3,440,171,127 $4,753,707 0.1% $559,357 $2,817,302 $1,377,047
Fairport (V) $2,281,456,076 $209,646 <0.1% $37,042 $68,314 $104,290
Gates (T) $12,220,599,285 $3,723,900 <0.1% $481,079 $1,130,772 $2,112,049
Greece (T) $26,954,378,684 | $17,822,176 0.1% $7,435,348 $5,537,634 $4,849,195
Hamlin (T) $2,318,778,027 $1,031,236 <0.1% $406,420 $501,396 $123,419
Henrietta (T) $23,460,566,322 | $16,038,585 0.1% $1,573,017 $6,171,230 $8,294,338
Hilton (V) $2,120,287,988 $827,004 <0.1% $155,765 $322,844 $348,395
Honeoye Falls (V) $1,813,180,690 $1,898,599 0.1% $229,302 $803,481 $865,816
Irondequoit (T) $13,427,006,840 $13,507,035 0.1% $5,327,547 $5,435,445 $2,744,042
Mendon (T) $2,852,155,914 $1,073,045 <0.1% $313,601 $570,767 $188,677
Ogden (T) $5,558,087,440 $774,269 <0.1% $250,399 $196,643 $327,227
Parma (T) $3,373,412,574 $1,282,299 <0.1% $432,785 $661,917 $187,596
Penfield (T) $11,119,233,991 $4,219,072 <0.1% $1,864,065 $1,148,635 $1,206,371
Perinton (T) $13,125,415,407 $3,026,973 <0.1% $1,159,961 $801,826 $1,065,186
Pittsford (T) $10,686,774,001 $1,650,582 <0.1% $521,209 $252,816 $876,558
Pittsford (V) $1,776,834,511 $82,435 <0.1% $19,419 $35,029 $27,986
Riga (T) $1,539,492,845 $711,812 <0.1% $119,855 $277,302 $314,655
Rochester (C) $119,943,371,056 | $171,981,069 0.1% $17,858,065 | $114,240,481 | $39,882,522
Rush (T) $1,816,445,354 $278,622 <0.1% $59,291 $125,892 $93,439
Scottsville (V) $908,716,753 $329,720 <0.1% $51,577 $108,887 $169,257
Spencerport (V) $1,580,844,696 $255,023 <0.1% $33,921 $55,487 $165,615
Sweden (T) $3,402,258,236 $357,665 <0.1% $34,588 $76,072 $247,006
Webster (T) $11,510,191,170 $6,309,481 0.1% $2,688,727 $1,448,070 $2,172,683
Webster (V) $3,634,066,282 $377,655 <0.1% $63,403 $61,345 $252,908
Wheatland (T) $2,509,077,040 $593,157 <0.1% $92,787 $195,934 $304,435
('\4?)?;‘)’9 County $315,007,877,898 | $267,381,692 01% | $45454,604 | $148,869,114 | $73,057,974
Source: Hazus v5.1; RS Means - 2022; Monroe County GIS - 2022
Notes: C City
T Town
Vv Village

Hazus estimated approximately $267 million in damage as a result of the 500-year earthquake event. This
includes structural damage, non-structural damage, and loss of contents, representing 0.1-percent of the total
replacement value for general building stock in Monroe County. Commercial buildings account for most of the
damage for earthquake event.

2023

Hazard Mitigation Plan - Monroe County, New York

5.4.3-23



Section 5.4.3: Risk Assessment - Earthquake

Impact on Critical Facilities

After considering the general building stock exposed to, and damaged by, 100- and 500-year MRP earthquake
events, critical facilities were evaluated. All critical facilities (essential facilities, transportation systems, lifeline
utility systems, high-potential loss facilities, and user-defined facilities) in Monroe County are considered
exposed and vulnerable to the earthquake hazard. Refer to subsection “Critical Facilities” in Section 4 (County
Profile) of this plan for a complete inventory of critical facilities in Monroe County. Table 5.4.3-17 summarizes
the number of critical facilities by type located on NEHRP soil classes D and E.

Table 5.4.3-17. Number of Critical Facilities Located Exposed to NEHRP D & E Soils

Number of Critical Facilities and Lifeline Facilities Exposed

Total to Earthquake (NEHRP Soil D & E
Critical Total Percent of
Facilities Lifelines Total Percent of

Located in Located in Critical Critical Total

Jurisdiction Jurisdiction | Jurisdiction Facilities Facilities Lifelines Lifelines
Brighton (T) 69 65 43 62.3% 41 63.1%
Brockport (V) 29 28 0 0.0% 0 0.0%
Chili (T) 111 102 58 52.3% 53 52.0%
Churchville (V) 24 23 8 33.3% 8 34.8%
Clarkson (T) 14 10 1 7.1% 1 10.0%
East Rochester (T/V) 31 29 31 100.0% 29 100.0%
Fairport (V) 17 16 0 0.0% 0 0.0%
Gates (T) 58 54 15 25.9% 11 20.4%
Greece (T) 165 158 119 72.1% 113 71.5%
Hamlin (T) 23 22 8 34.8% 8 36.4%
Henrietta (T) 111 103 33 29.7% 29 28.2%
Hilton (V) 21 20 0 0.0% 0 0.0%
Honeoye Falls (V) 17 16 17 100.0% 16 100.0%
Irondequoit (T) 103 100 90 87.4% 88 88.0%
Mendon (T) 21 20 14 66.7% 13 65.0%
Ogden (T) 42 38 11 26.2% 10 26.3%
Parma (T) 18 16 4 22.2% 4 25.0%
Penfield (T) 73 68 19 26.0% 18 26.5%
Perinton (T) 64 57 16 25.0% 14 24.6%
Pittsford (T) 45 39 5 11.1% 5 12.8%
Pittsford (V) 14 13 0 0.0% 0 0.0%
Riga (T) 20 18 4 20.0% 4 22.2%
Rochester (C) 639 605 565 88.4% 534 88.3%
Rush (T) 29 26 13 44.8% 12 46.2%
Scottsville (V) 14 13 14 100.0% 13 100.0%
Spencerport (V) 13 13 0 0.0% 0 0.0%
Sweden (T) 11 11 0 0.0% 0 0.0%
Webster (T) 55 53 31 56.4% 31 58.5%
Webster (V) 16 15 2 12.5% 1 6.7%
Wheatland (T) 23 21 15 65.2% 13 61.9%
Monroe County (Total) 1,890 1,773 1,136 60.1% 1,069 60.3%

Source: Monroe County GIS —2022; NYSDHSES 2022

Table 5.4.3-18 separates the critical facilities exposed to NEHRP soil by the lifeline category. A majority of the
exposed lifelines fall under the transportation category.

Table 5.4.3-18. Number of Lifelines Exposed to NEHRP D Soils

Number of Lifelines Exposed to

Number of Lifelines Class D and E NEHRP Soils

FEMA Lifeline Category
Communications 68 41
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Number of Lifelines Exposed to

FEMA Lifeline Category Number of Lifelines Class D and E NEHRP Soils

Energy 14 9

Food, Water, Shelter 286 148

Hazardous Material 1 1

Health and Medical 93 61

Safety and Security 1,274 797
Transportation 36 12

Monroe County (Total) 1,772 1,069

Source: Monroe County GIS —2022; NYSDHSES 2022

Hazus estimates the probability that critical facilities may sustain damage as a result of the 100- and 500-year
MRP earthquake events. Additionally, Hazus estimates percent functionality for each facility days after the
event. As a result of a 500-Year MRP event, Hazus estimates that emergency facilities (EOC, medical facilities,
police, fire, EMS and schools) and highway bridges identified by Monroe County as critical will be nearly 93
percent functional. Table 5.4.3-19 and Table 5.4.3-20 list the percent probability of critical facilities sustaining
the damage category as defined by the column heading and percent functionality after the event for the 500- and
2,500-year MRP earthquake events.

Table 5.4.3-19. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities for the
100-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality

Moderate Extensive Complete

Critical Facilities
EOC 99.3% 0.6% 0.1% <0.1% 0.0% 99.2% | 99.8% | 99.9% | 99.9%
0/ -
Medical Facilities | 99.9% | 0%-0.1% |  0.0% 0.0% 00% | oot | 999% | 99.9% | 99.9%
_. 99.2%- | <0.1%- 0.0%- 0.0% - ) 99.1% - | 99.8%- ) )
Police Stations 99.9% 0.6% 0.1% <0.1% 0.0% 99.9% 99.9% 99.9% 99.9%
Fire 99.2% - | <0.1%- 0.0% - 0.0% - ) 99.0% - | 99.8%- ) )
Stations/EMS 99.9% 0.7% 0.2% <0.1% bl 99.9% | 99.9% | 09% | 99.9%
99.2% - | <0.1%- 0.0%- 0.0% - . 99.0% - | 99.8%- ) )
Schools 99.9% 0.7% 0.2% <0.1% 0.0% 99.9% | 99.9% | 909% | 99.9%
Transportation
Highway Bridges |  1.0% 0.0% 0.0% 0.0% 00% | 1000% | 1000% | 1000% | ‘9°
Source: Hazus v5.1; Monroe County GIS - 2022
Notes: No results were available for Military, Utilities, Airports, or Bus Facilities.
c City
T Town
\ Village

Table 5.4.3-20. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities for the
500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Moderate Extensive Complete
Critical Facilities
EOC 92.7% 5.2% 2.0% 0.2% <0.1% 92.6% | 97.7% | 99.7% | 99.8%
. 97.5% | 99.8%
0f - 0p - 05 -
weded | gk | om0 oo | oo || e | e
) ) ) 99.8% | 99.9%
0, 0, 0, 0,
' _ 92.6% - 0.6% - <0.1% - 0.0% - 92.5% | 97.6% | 99.6% | 99.8%
Police Stations 99 2% 5 306 0.1% - 2.0% 0.2% <0.1% - - - -
) ) ) ) 99.1% | 99.8% | 99.9% | 99.9%
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Percent Probability of Sustaining Damage Percent Functionality

Moderate Extensive Complete

92.4% | 97.5% | 99.6% | 99.8%

Fire 92.4% - 0.6% - <0.1% - 0.0% -
Stations/EMS 99.2% 5.4% L basrtid 0.3% <0.1% ) p y p
) ' ' ) 99.1% | 99.8% | 99.9% | 99.9%
0, 0, 0, 0,
92.4% - 0.4% - <0.1% - 0.0% - 92.4% | 97.5% | 99.6% | 99.8%
Schools 99.6% 5.4% 2.0% 0.0%-03% | 410 ; : : :
o e il 7 99.5% | 99.8% | 99.9% | 99.9%
Transportation
Highway 99.9% | 99.9% | 99.9% | 99.9%
Bridges 0.9% - o o o - - - -
1.0% 0.0% 0.0% 0.0% 100.0 100.0 100.0 100.0
% % % %
Source: Hazus v5.1; Monroe County GIS - 2022
Notes: No results were available for Military, Utilities, Airports, or Bus Facilities.
c City
T Town
\" Village

Impact on Economy

Earthquakes also impact the economy, including loss of business function, damage to inventory (buildings,
transportation, and utility systems), relocation costs, wage loss, and rental loss due to repair and replacement of
buildings. 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 estimated by Hazus are summarized in Table 5.4.3-21.

Table 5.4.3-21. Building-Related Economic Losses from 100- and 500-Year MRP Earthquake Events

Mean Return Period Inventory Relocation TG Ene Wages Cepizl-
Content Related
(MRP) Loss Loss L Losses
0SSes Loss
100-Year MRP $6,500 $424,500 $5,125,800 $185,400 $279,500 $100,000
500-year MRP $1,040,100 $17,075,700 $267,381,100 $5,710,500 | $9,096,400 | $3,256,600

Source: NYS GIS n.d.; Hazus v4.2

Although the Hazus analysis did not compute damage estimates for individual roadway segments and railroad
tracks, assumedly these features would undergo damage due to ground failure resulting in interruptions of
regional transportation and of distribution of materials. Losses to the community that would result from damage
to lifelines could exceed costs of repair (FEMA 2012). Earthquake events can significantly affect road 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 standards in place at time of
construction.

Additionally, Hazus estimates volume of debris that may be generated as a result of an earthquake event to
enable the study region to prepare for and rapidly and efficiently manage debris removal and disposal. Debris
estimates were divided into two categories: (1) reinforced concrete and steel that require special equipment to
break up before transport can occur, and (2) brick, wood, and other debris that can be loaded directly onto trucks
by use of bulldozers (Hazus Earthquake User’s Manual).

For the 100-year MRP event, Hazus estimates over 18,000 tons of brick and wood debris and approximately 660
tons of concrete and steel debris will be generated. For the 500-year MRP event, Hazus v5.1 estimates 44,761
tons of brick and wood debris and 30,185tons of concrete and steel debris will be generated.
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Table 5.4.3-22. Estimated Debris Generated by the 100- and 500-Year MRP Earthquake Events

100-Year 500-Year
Brick/Wood | Concrete/Steel Brick/Wood Concrete/Steel

Municipality (tons) (tons) (tons) (tons)
Brighton (T) 1 0 1,686 369
Brockport (V) 0 0 237 32
Chili (T) 2 0 775 156
Churchville (V) 0 0 104 25
Clarkson (T) 0 0 78 29
East Rochester (T/V) 14 4 836 515
Fairport (V) 0 0 116 16
Gates (T) 1 0 1,845 329
Greece (T) 121 16 3,832 851
Hamlin (T) 0 0 97 36
Henrietta (T) 0 0 3,294 831
Hilton (V) 0 0 174 67
Honeoye Falls (V) 0 440 143
Irondequoit (T) 85 14 1,474 746
Mendon (T) 0 124 36
Ogden (T) 0 310 47
Parma (T) 0 125 42
Penfield (T) 14 1 809 169
Perinton (T) 0 0 698 118
Pittsford (T) 0 0 618 85
Pittsford (V) 0 0 29 4
Riga (T) 0 0 221 53
Rochester (C) 1,571 624 24,085 25,033
Rush (T) 0 0 68 12
Scottsville (V) 0 0 109 20
Spencerport (V) 0 0 128 21
Sweden (T) 0 0 180 24
Webster (T) 0 0 1,699 289
Webster (V) 0 0 376 51
Wheatland (T) 0 0 195 36
Monroe County (Total) 1,808 659 44,761 30,185

Source:  HAZUS v5.1
Notes: C City
T Town
4 Village

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 (USGS 2020). 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
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landscape and natural environment because it can disconnect habitats for miles isolating animal species or tear
apart plant roots.

Furthermore, ground failure as a result of soil liquefaction can have an impact on soil pores and retention of
water resources (USGS 2020). The greater the seismic activity and liquefaction properties of the soil, the more
likely drainage of groundwater can occur which depletes groundwater resources. In areas where there is higher
pressure of groundwater retention, the pores can build up more pressure and make soil behave more like a fluid
rather than a solid increasing risk of localized flooding and deposition or accumulation of silt.

Cascading Impacts On Other Hazards

The Global Geoengineering Research Group in USGS has been investigating the relationship earthquakes have
with ground failure, and coastal erosion (USGS n.d.). As mentioned in earlier sections, soft and loose soils are
more susceptible to earthquake events. Ground failure can become exacerbated due to earthquake events, causing
land sliding and coastal erosion. Areas of steep slopes are at greater risk of ground failure and potential erosion
during earthquakes (USGS n.d.). Further, residual impacts from earthquakes could alter the floodplain extent for
the County if ground failure and erosion occur.

Future Changes That May Impact Vulnerability

Understanding future changes that impact vulnerability in the county can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
County considered the following factors to examine potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in population
e Other identified conditions as relevant and appropriate, including the impacts of climate change

Projected Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the
County. It is anticipated that the human exposure and vulnerability to earthquake impacts in newly developed
areas will be similar to those that currently exist within the County. Current building codes require seismic
provisions that should render new construction less vulnerable to seismic impacts than older, existing
construction that may have been built using lower construction standards.

Projected Changes in Population

According to the 2020 Census, the population of the County has increased by approximately 1.2 percent since
2010. The County’s population is anticipated to slightly increase over the next decade (0.7 percent increase by
2030). Changes in the density of population can impact the number of persons exposed to earthquake.
Furthermore, County visitors and tourists will continue to drive potential growth in the County’s communities
and their amenities, exposing more persons to earthquake. Refer to Section 4 (County Profile), which includes a
discussion on population trends for the County.

Climate Change

Providing projections of future climate change for a specific region is challenging. Shorter-term projections are
more closely tied to existing trends making longer-term projections even more challenging. The further out a
prediction reaches, the more subject to changing dynamics it becomes. The potential impacts of global climate
change on earthquake probability are unknown. Some scientists feel that melting glaciers could induce tectonic
activity. As ice melts and water runs off, tremendous amounts of weight are shifted on the earth’s crust. As newly
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freed crust returns to its original, pre-glacier shape, it could cause seismic plates to slip and stimulate volcanic
activity according to research into prehistoric earthquakes and volcanic activity. NASA and USGS scientists
found that retreating glaciers in southern Alaska might be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of increased saturation. Dams storing
increased volumes of water from changes in the climate could fail during seismic events. There are currently no
models available to estimate these impacts.

Change of Vulnerability Since 2017 HMP

Overall, the County’s vulnerability to the earthquake hazard has remained the same since 2017. Since the 2017
HMP analysis, population statistics have been updated using the 2020 US Census. An updated general building
stock was also established. Exposure to the earthquake hazard was determined by overlaying critical facilities
and building centroids on New York State NEHRP soil layer.

Overall, this vulnerability assessment uses a more precise and thorough approach, which provides increased
accuracy for estimated exposure and potential losses for Monroe County.
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5.4.4 Extreme Temperatures

This section provides a profile and vulnerability assessment of the extreme temperatures hazard for Monroe
County.

5.4.4.1 Hazard Profile

This section provides information regarding the description, extent, location, previous occurrences and losses,
climate change projections, and the probability of future occurrences for the extreme temperatures hazard.

Description

Extreme temperature includes both heat and cold events, which can have a significant impact to human health,
commercial/agricultural businesses, and primary and secondary effects on infrastructure (such as burst pipes and
power failure). What constitutes “extreme cold” or “extreme heat” can vary across different areas of the country,
based on the population’s experience.

Extreme Cold

Extreme cold events occur when temperatures drop well below normal in an area. For example, near-freezing
temperatures are considered “extreme cold” in regions relatively unaccustomed to winter weather. Conversely,
“extreme cold” might be used to describe temperatures below 0° F in regions that are subjected to temperatures
below freezing on more of a regular basis. For the purposes of this HMP, extreme cold temperatures are
characterized when the ambient air temperature drops to approximately O degrees Fahrenheit (°F) or below
(National Weather Service n.d.). Extensive exposure to extreme cold temperatures can cause frostbite or
hypothermia and can become life-threatening. Extreme cold also can cause emergencies in susceptible
populations, such as those without shelter, those who are stranded, or those who live in a home that is poorly
insulated or without heat (such as mobile homes). Infants and the elderly are most susceptible to the effects of
extreme changes in temperatures and are particularly at risk, but anyone can be affected (Center for Disease
Control and Prevention [CDC] 2012).

In New York State, extreme cold days are defined to reflect the State's regional climate variations. Extreme 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).

Several health hazards are related to extreme cold temperatures and include wind chill, frostbite, and
hypothermia.

e Wind chill is not the actual temperature but rather how wind and cold feel on exposed skin. As the wind
increases, heat is carried away from the body at an accelerated rate, driving down the body temperature.

o Frostbite is damage to body tissue caused by extreme cold. A wind chill of -20°F will cause frostbite in
just 30 minutes. Frosthite can cause a loss of feeling and a white or pale appearance in extremities.

e 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

Extreme Heat

Extreme heat is defined as temperatures that hover 10 degrees or more above the average high temperature for
a region and that last for several weeks (Center for Disease Control and Prevention [CDC] 2012). Humid or
muggy conditions occur when a “dome” of high atmospheric pressure traps hazy, damp air near the ground. A
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heat wave is a period of abnormally and uncomfortably hot and unusually humid weather. A heat wave will
typically last two or more days (NOAA 2009).

In New York State, high temperatures and heat waves are defined in several ways to reflect the diversity of
conditions experienced across the State. Extreme hot days in New York State 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 create or provoke secondary hazards
including, but not limited to, dust storms, droughts, wildfires, water shortages, and power outages. These
secondary hazards could result in a broad and far-reaching set of impacts throughout a local area or 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).

Extreme heat is the number one weather-related cause of death in the U.S. On average, nearly 150 people die
each year in the United States from excessive heat (NWS 2021). Figure 5.4.4-1 shows the number of weather
fatalities based on a 10-year average and a 30-year average. Heat caused the highest average of weather-related
fatalities between 2012 and 2021.

Figure 5.4.4-1. Average Number of Weather-Related Fatalities in the U.S.

Weather Fatalities for 2021
10-Year Average (2012-2021)
m 30-Year Average (1992-2021)
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*Due to an inherent delay in the reporting of official heat fatalities in some jurisdictions, this number will likely rise in subsequent updates.

Source: NWS 2021
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Extent

Extreme Cold

The extent (severity or magnitude) of extreme cold temperatures is generally measured through the Wind Chill
Temperature (WCT) Index. The index uses advances in science, technology, and computer modeling to provide
an accurate, understandable, and useful formula for calculating the dangers from wind chill. For details regarding
the WCT, refer to: Winter (weather.gov). The WCT is presented in Figure 5.4.4-2.

Figure 5.4.4-2. Wind Chill Index
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Source: NWS 2001

Extreme Heat

The extent of extreme heat temperatures is generally measured through the Heat Index, identified in Figure
5.4.4-3. Created by the NWS, the Heat Index is a chart that accurately measures apparent temperature of the air
as it increases with the relative humidity. The temperature and relative humidity are needed to determine the
Heat Index. Once both values have been identified, the Heat Index is the corresponding number of both values
(as seen in Figure 5.4.4-3). This index provides a measure of how temperatures actually feel; however, the values
are devised for shady, light wind conditions. Figure 5.4.4-3 shows the heat index value for shaded areas.
Exposure to full sun can increase the index by up to 15 degrees (NYSDHSES n.d.).
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Figure 5.4.4-3. NWS Heat Index Chart - Shaded Areas
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Source: NWS

Table 5.4.4-1 describes the adverse effects of prolonged exposure to direct sunlight on an individual.

Table 5.4.4-1. Adverse Effects of Prolonged Exposure to Direct Sunlight

Category

Heat Index

Effects on the Body

Caution 80°F - 90°F Fatigue possible with prolonged exposure and/or physical activity
Extreme 90°F - 103°F Heat stroke, heat cramps, or heat exhaustion possible with prolonged exposure
Caution and/or physical activity

Source:

NWS

The National Weather Service (NWS) provides alerts when Heat Indices approach hazardous levels. Table
5.4.4-2 explains these alerts. In the event of an extreme heat advisory, the NWS does the following:

Tt

Includes Heat Index values and city forecasts
Issues special weather statements including who is most at risk, safety rules for reducing risk, and the
extent of the hazard and Heat Index values
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e Provides assistance to state and local health officials in preparing Civil Emergency Messages in severe
heat waves (NYSDHSES n.d.).

Table 5.4.4-2. National Weather Service Alerts

Alert ‘ Criteria
Heat Advisory Issued 12 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 Issued 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 and urbanization create an exacerbated type of risk during an extreme heat event, compared to
rural and suburban areas. As these urban areas develop and change, so does the landscape. Buildings, roads, and
other infrastructure replace open land and vegetation. Surfaces that were once permeable and moist are now
impermeable and dry. These changes cause urban areas to become warmer than the surrounding areas. This
forms an ‘island’ of higher temperatures (EPA 2022). The City of Rochester is the main urban area within
Monroe County.

The term ‘heat island’ describes built-up areas that are hotter than nearby rural 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 its
surrounding areas. In the evening, the difference in air temperatures can be as high as 22°F. Heat islands occur
on the 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
emissions, heat-related illness and death, and water quality degradation (EPA 2022).

Figure 5.4.4-4 below illustrates an urban heat island profile. The graphic demonstrates that heat islands are
typically most intense over dense urban areas. Further, vegetation and parks within a downtown area may help
reduce heat islands (U.S. EPA 2019).
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Figure 5.4.4-4. Urban Heat Island Profile
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Location

Varying land elevations, character of the landscape, and proximity to large bodies of water play a significant
role in the state’s temperatures. Monroe County is susceptible to both extreme cold and extreme heat temperature
events. Figure 5.4.4-5 shows the average low and high temperatures each month at the Rochester International
Airport station located in Monroe County.

Figure 5.4.4-5. Average Temperatures at Rochester International Airport
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Source:  NOAA NCEI 2020
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Extensive periods of extreme cold temperatures are a result from movement of great high-pressure systems into
and through the eastern United States. Under higher-than-normal atmospheric pressures when arctic air masses
are present, extreme winter temperatures hover over New York. New York State’s location in the northeast
makes it highly susceptible to extreme cold that can cause impact to human life and property (NYS DHSES
2019). Extreme cold temperatures occur throughout most of the winter season and generally accompany most
winter storm events throughout the state. The NYSC Office of Cornell University indicates that cold
temperatures prevail over the state whenever arctic air masses, under high barometric pressure, flow southward
from central Canada or from Hudson Bay (Cornell University n.d.).

Excessive heat can occur anywhere, and occurrences of excessive heat are generally widespread and will cover
an entire county. However, there can be spot locations that are somewhat cooler (e.g., a shady park near a stream)
or hotter (e.g., urban areas because of their built environment holds the heat) (NYS DHSES 2019). Extreme heat
temperatures of varying degrees exist throughout the state for most of the summer season, except for areas with
high altitudes (Cornell University n.d.).

New York State is divided into 10 climate divisions: Western Plateau, Eastern Plateau (Catskill Mountains),
Northern Plateau (Adirondack Mountains), Coastal, Hudson Valley, Mohawk Valley, Champlain Valley, St.
Lawrence Valley, Great Lakes, and Central Lakes. According to NCDC, “Climatic divisions are regions within
each state that have been determined to be reasonably climatically homogeneous” (NOAA 2012). Monroe
County is located within the Great Lakes Division (Division 9). Figure 5.4.4-6 depicts the climate divisions in
New York State.
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Source: NOAA 2012

Notes: (1) Western Plateau; (2) Eastern Plateau (Catskill Mountains); (3) Northern Plateau (Adirondack Mountains); (4)
Coastal; (5) Hudson Valley; (6) Mohawk Valley; (7) Champlain Valley; (8) St. Lawrence Valley; (9) Great Lakes; and

(10) Central Lakes

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with extreme
temperatures throughout New York State and Monroe County. With so many sources reviewed for this HMP,
loss and impact information for many events could vary. Therefore, the accuracy of monetary figures discussed
is based only on the available information in cited sources.

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, New York State and Monroe County were not included in any FEMA-declared extreme
temperature specific disasters (DR) or emergency declarations (EM). However, Monroe County has been
included in numerous declarations that involved severe winter storms. Refer to Section 5.4.10 (Severe Winter
Storm) for more information on these declarations.

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
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that are contiguous to a designated county. Between 2015 and 2022, Monroe County was included in the
following USDA-designated agricultural disasters that included or may have included losses due to extreme
temperatures:

e S4023 -2015 Heat, Excessive Heat
e S4031 -2015 Heat Excessive Heat
e S4037 -2015 Heat, Excessive Heat
e 54052 -2015 Frost, Freeze
e 54903 -2020 Frost, Freeze
e 54904 -2020 Frost, Freeze

The USDA crop loss data provide another indicator of the severity of previous events. Additionally, crop losses
can have a significant impact on the economy by reducing produce sales and purchases. Such impacts may have
long-term consequences, particularly if crop yields are low the following years as well. USDA records indicate
that Monroe County has experienced crop losses from extreme temperature events. Table 5.4.4-3. provides
details regarding crop losses in Monroe County according to USDA records.

Table 5.4.4-3. USDA Crop Losses from Excess Moisture/Precipitation/Rain and/or Flooding in Monroe
County (2015-2022)

Year Crop Type ‘ Cause of Loss Losses

2020 Sweet Corn, Green Peas, Soybean Heat $98k
2020 Apples, Soybeans Frost/Freeze $180k

Source: USDA 2022
Note: Cold Wet Weather is not included in the values above.

Previous Events

Table 5.4.4-4. identifies the known extreme temperature events that impacted Monroe County between 2015
and 2022. For events prior to 2015, refer to Appendix E (Supplementary Data). For detailed information on
damages and impacts to each municipality, refer to Section 9 (Jurisdictional Annexes).
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Table 5.4.4-4. Extreme Temperature Events in Monroe County, 2015 to 2022

FEMA

Event

Declaration County
Dates of Event Type

‘ Location Number Designated? Losses / Impacts

October 17, 2018 Frost/Freeze Monroe N/A N/A Widespread freezing temperatures occurred in most of the area to
County start the day. This resulted in a Killing freeze or end of the growing
season in most counties. This included 31° F in Spencerport.
January 1-31, 2019 Extreme Monroe N/A N/A Behind the front that caused widespread blowing and drifting snow
Cold/Wind County across the area with localized blizzard conditions in Buffalo and
Chill Watertown, temperatures dipped below zero in the entirety of the

area. This combined with wind gusts of 35 to 50 mph dropped wind
chills substantially below zero. One homeless man died of exposure
in Williamsville during the cold outbreak that closed almost all area
schools and churches. Some of the recorded lowest wind chills
during the period were, -25° F in Irondequoit,.
May 5, 2020 Frost/Freeze Monroe N/A N/A A very cold pattern persisted from April into the growing season
County across most of the northeastern United States. This allowed for
widespread accumulating snows periodically along with
unseasonable cold temperatures to persist through the first half of
May. Widespread freezing temperatures were present overnight in
much of the area on several nights as the first few weeks of the
growing season started. Selected morning low temperatures included
29° F in Rochester
May 8-14, 2020 Frost/Freeze Monroe N/A N/A A very cold pattern persisted from April into the growing season
County across most of the northeastern United States. This allowed for
widespread accumulating snows periodically along with
unseasonable cold temperatures to persist through the first half of
May. Widespread freezing temperatures were present overnight in
much of the area on several nights as the first few weeks of the
growing season started.

Source:  NOAA NCEI 2022; FEMA 2022
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Climate Change Impacts

Climate change is beginning to affect both people and resources in New York State, and these impacts are
projected to continue growing. Impacts related to increasing temperatures and heavier precipitation are already
being felt in the state. ClimAID: the Integrated Assessment for Effective Climate Change in New York State
(ClimAID) was undertaken to provide decision makers with information on the state’s vulnerability to climate
change and to facilitate the development of adaptation strategies informed by both local experience and scientific
knowledge (NYSERDA 2014).

Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate change,
Monroe County is part of Region 1 (Western New York and the Great Lakes Plain). In Region 1, it is estimated
that temperatures will increase by 4.3°F to 6.3°F by the 2050s and 5.7°F to 9.6°F by the 2080s (baseline of
47.7°F). Average annual temperatures are projected to increase across New York State by 2° F to 3.4° F by the
2020s, 4.1° F t0 6.8° F by the 2050s, and 5.3° F to 10.1° F by the 2080s with an average rate of warming over
the past century of 0.25° F per decade. By the end of the century, the greatest warming is projected to be in the
northern section of the State.

Extreme events are also projected to increase, as illustrated in Table 5.4.4-5 below (NYSERDA 2014).

Table 5.4.4-5. Extreme Event Projections for Region 1

Low Estimate (10th

Middle Range (25t to High Estimate (90th

Event Type (2020s) Percentile) 75t Percentile) Percentile)
Days over 90 °F (8 days) 12 14 t0 17 19
# Of Heat Waves (0.7 heat waves) 2 2t02 2
Duration of Heat Wave (4 days) 4 4t04 4
Days below 32 °F (133 days) 99 103 to 111 116
Days over 1” Rainfall (5 days) 4 5t05 6
Days over 2” Rainfall (0.6 days) 0.6 0.6t0 0.7 0.8

Source:

NYSERDA 2014

Probability of Future Occurrences

Based on the historic and more recent extreme temperature events in Monroe County, and the future climate
projections for this region, the County has a moderate probability of future extreme temperature events. It is
anticipated that Monroe County will continue to experience direct and indirect impacts of extreme temperature
events annually that may induce secondary hazards such as infrastructure deterioration or failure, utility failures,
power outages, etc. Additionally, climate change is expected to increase the severity and frequency of extreme
heat events in Monroe County. According to available record-keeping, Monroe County has a 100-percent annual
chance of occurrence of extreme temperature events (heat or cold) in any given year.

Table 5.4.4-6. Probability of Future Occurrence of Extreme Temperature Events

‘ Number of Occurrences % chance of occurrence

Hazard Type Between 1900 and 2022 in any given year
Extreme Heat (days with maximum temperature > 95°F or 98 76.6%
greater)
Extreme Cold (days with minimum temperatures < 0°F 506 100%
TOTAL 604 100%
Source:  Midwestern Regional Climate Center 2022; FEMA 2022
Note: Disaster occurrences include federally declared disasters and selected extreme temperature events between January 1, 1996, and

January 1, 2022. Due to limitations in data, not all extreme temperature events occurring between 1996 and June 2022 are
accounted for in the tally of occurrences. As a result, the number of hazard occurrences is underestimated.
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Section 5.3 ranks the identified hazards of concern for Monroe County. The probability of occurrence, or
likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Steering Committee, the probability of occurrence of extreme temperature in the County is considered
‘occasional’ (between 10 and 100 percent annual probability of a hazard event occurring, as presented in Table
5.3-2)).

5.4.4.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the hazard area
identified. The entire County has been identified as exposed for the extreme temperature events. Therefore, all
assets in the County (population, structures, critical facilities, and lifelines), as described in the County Profile
(Section 4), are exposed and potentially vulnerable. The following text evaluates and estimates the potential
impact of extreme temperatures on Monroe County, including:

e Impact on Life, Health, and Safety

e Impact on General Building Stock

e Impact on Critical Facilities

e Impact on Economy

e Impact on the Environment

e Cascading Impacts on Other Hazards

e Future Changes That May Impact Vulnerability
e Change of Vulnerability Since the 2017 HMP

Impact on Life, Health and Safety

Extreme temperature events have potential health impacts
including injury and death. According to the Centers for Disease
Control and Prevention, populations most at risk to extreme cold
and heat events include the following: (1) the elderly, who are less
able to withstand temperatures extremes because of their age,
health conditions, and limited mobility to access shelters; (2)
infants and children up to 4 years of age; (3) individuals who are
physically ill (such as with heart disease or high blood pressure),
(4) low-income persons who cannot afford proper heating and
cooling; and (5) members of the general public who may overexert
during work or exercise during extreme heat events or experience hypothermia during extreme cold events (CDC
2006).

According to NOAA's 2001 Winter
Storms  The  Deceptive Killers,
approximately 50 percent of the deaths
related to extreme cold temperatures

happen to people over 60 years old, more
than 75 percent of those deaths are male,
and about 20 percent occur in the home
(NYS DHSES 2014).

The entire population of Monroe County is exposed to extreme temperature events. According to the 2020 U.S.
Census, the County had a population of 753,109. Refer to Section 4 (County Profile) for a summary of population
statistics for the county.

Impact on General Building Stock

Extreme heat generally does not affect buildings; however, losses may be associated with overheating of heating,
ventilation, and air conditioning (HVAC) systems. Extreme cold temperature events can damage buildings
through freezing and bursting pipes and freeze/thaw cycles. Additionally, manufactured homes (mobile homes)
and antiquated or poorly constructed facilities may have inadequate capabilities to withstand extreme
temperatures.
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All of the building stock in the County is exposed to the extreme temperature hazard; however, direct impacts
are expected to be minimal. Refer to Section 4 (County Profile), which summarizes the building inventory in
Monroe County.

Impact on Critical Facilities

Similar to the general building stock, all critical facilities in the County are exposed to the extreme temperature
hazard; however, direct impacts are expected to be minimal. Impacts to critical facilities are the same as were
described for general building stock. Additionally, it is essential that critical facilities remain operational during
natural hazard events. Extreme heat events can sometimes cause short periods of utility failures, commonly
referred to as “brown-outs,” created by increased usage from air conditioners, appliances, and similar equipment.
Similarly, heavy snowfall and ice storms, associated with extreme cold temperature events, can interrupt power
as well. Backup power is recommended for critical facilities and infrastructure.

Impact on Economy

Extreme temperature events also have impacts on the economy, including loss of business function and damage
and loss of inventory. Business owners may be faced with increased financial burdens due to unexpected repairs
caused to the building (pipes bursting), higher than normal utility bills, or business interruption caused by power
failure (loss of electricity and telecommunications).

The agricultural industry is most at risk in terms of economic impact and damage caused by extreme temperature
events. Extreme heat events can result in drought and dry conditions and directly affect livestock and crop
production.

Based on the 2017 Census of Agriculture, 527 farms were present in Monroe County, encompassing 106,778
acres of total farmland. The average farm size was 203 acres. Monroe County farms had a total market value of
products sold of $76.64 million, averaging $145,433 per farm (USDA 2017). Table 5.4.4-7 lists the acreage of
agricultural land exposed to extreme temperature hazards.

Table 5.4.4-7. Agricultural Land in Monroe County in 2017

Land in Farms Total Cropland Total Pastureland

Number of Farms (acres) (acres) (acres) Acres Irrigated
527 106,778 85,422 4,271 639

Source: USDA 2017

In 2017, the top three agricultural products sold in Monroe County were grains, oilseeds, dry beans, and dry peas
at $26 million; vegetables, melons, potatoes, and sweet potatoes at $19.7 million; and nursery, greenhouse,
floriculture, and sod at $11.9 million. Monroe County was the eighth highest-ranked County in the State for its
sales of cut Christmas trees and short rotation woody crops, and sixth highest ranked for its total acreage of crop
items for all harvested vegetables (USDA 2017).

If an extreme temperature event impacted 40 percent of the agricultural products sold from Monroe County
farms, based on 2017 market values, this would be a loss of $30.6 million. This figure does not include how the
tourism industry and local jobs are impacted.

Impact on the Environment

Extreme temperature events can have a major impact on the environment. For example, freezing and warming
weather patterns create changes in natural processes. An excess amount of snowfall and earlier warming periods
may affect natural processes such as flow within water resources (USGS 2020). Extreme heat events can have
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particularly negative impacts on aquatic systems, contributing to fish kills, aquatic plant die offs, and increased
likelihood of harmful algal blooms.

Cascading Impacts On Other Hazards

Extreme heat temperature events can exacerbate the drought hazard, increase the potential risk of wildfires, and
escalate severe storm and severe winter weather events for the County. For example, extreme heat events may
accelerate evaporation rates, drying out the air and soils. Extreme heat can also dry out terrestrial species, making
them more susceptible to catching fire. Extreme variation in temperatures could create ideal atmospheric
conditions for severe storms or worsen the outcome of severe winter weather during freezing and thawing
periods. Refer to Section 5.4.9 (Severe Storm), Section 5.4.10 (Severe Winter Storm), and Section 5.4.11
(Wildfire) for more information about these hazards of concern.

Future Changes That May Impact Vulnerability

Understanding future changes that impact vulnerability in the County can assist in planning for future
development and ensuring that appropriate mitigation, planning, and preparedness measures are in place. The
county considered the following factors to examine potential conditions that may affect hazard vulnerability:

e Potential or projected development
e Projected changes in the population
e Other identified conditions as relevant and appropriate, including the impacts of climate change

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 Il, Section 9 (Jurisdictional Annexes) of this
plan.

Projected Changes in Population

According to the 2020 Census, the population of the County has increased by approximately 1.2 percent since
2010. The County’s population is anticipated to slightly increase over the next decade (0.7 percent increase by
2030). An increase in the population throughout Monroe County will increase the County’s risk to extreme
temperature events. Refer to section 4 (County Profile), which includes a more thorough discussion about
population trends for the County.

Climate Change

As discussed above, most studies project that the State of New York will see an increase in average annual
temperatures and precipitation. As the climate warms, extreme cold events might decrease in frequency, while
extreme heat events might increase in frequency; the shift in temperatures could also result in hotter extreme
heat events. With increased temperatures, vulnerable populations could face increased vulnerability to extreme
heat and its associated illnesses, such as heatstroke and cardiovascular and kidney disease. Additionally, as
temperatures rise, more buildings, facilities, and infrastructure systems may exceed their ability to cope with the
heat.
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Change of Vulnerability Since 2017 HMP

Overall, the entire County remains vulnerable to extreme temperatures. As existing development and
infrastructure continue to age, they can be at increased risk to failed utility systems (e.g., HVAC) if they are not
properly maintained. Similarly, an increase in the elderly population remaining in the County increases the
vulnerable population.
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5.4.5 Flood

The following section and vulnerability assessment of the flood hazard for Monroe County.

5.4.5.1 Hazard Profile

This section provides information regarding the description, extent, location, previous occurrences and losses,
climate change projections and the probability of future occurrences for the flood hazard.

Hazard Description

Floods are one of the most common natural hazards in the U.S. They can develop slowly over a period of days
or develop quickly, with disastrous effects that can be local (impacting a neighborhood or community) or
regional (affecting entire river basins, coastlines and multiple counties or states) (FEMA 2007). As defined in
the NYS HMP (NYS DHSES 2019), flooding is a general and temporary condition of partial or complete
inundation on normally dry land as a result of the following:

e Riverine overbank flooding

e Flash floods

e Alluvial fan floods

o  Mudflows or debris floods

o Dam-break floods

e Local draining or high groundwater levels
e Fluctuating lake levels

e Ice-jams

e Coastal flooding

e Urban flooding

For the purpose of this HMP and as deemed appropriate by the Monroe County Steering Committee, the main
flood types of concern discussed in this section include: riverine, flash, stormwater/urban, lakeshore, ice jam,
and dam failure flooding. In addition, coastal erosion is considered as a cascading hazard in the coastal areas.
These types of floods are further discussed below.

Riverine Flooding

Riverine floods are the most common flood type. They occur along a channel and include overbank and flash
flooding. Channels are defined, ground features that carry water through and out of a watershed. They may be
called rivers, creeks, streams, or ditches. When a channel receives too much water, the excess water flows over
its banks and inundates low-lying areas (Illinois Association for Floodplain and Stormwater Management 2006)

A floodplain is defined as the land adjoining the channel of a river, stream, ocean, lake, or other watercourse or
water body that becomes inundated with water during a flood. In Monroe County, floodplains line the rivers and
streams of the County and the lakeshore areas. The boundaries of the floodplains are altered as a result of changes
in land use, the amount of impervious surface, placement of obstructing structures in floodways, changes in
precipitation and runoff patterns, improvements in technology for measuring topographic features, and
utilization of different hydrologic modeling techniques. Figure 5.4.5-1 depicts the flood hazard area, the flood
fringe, and the floodway areas of a floodplain.
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Figure 5.4.5-1. Illustration of a Floodplain
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Flash Flooding

Flash floods are defined by the National Weather Service as “a flood caused by heavy or excessive rainfall 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.”
(National Weather Service 2009).

Stormwater/Urban Flooding

Stormwater/urban flooding described below is due to local drainage issues and high groundwater levels. Locally,
heavy precipitation may produce flooding in areas other than delineated floodplains or along recognizable
channels. If local conditions cannot accommodate intense precipitation through a combination of infiltration and
surface runoff, water may accumulate and cause flooding problems. 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 1997).

High groundwater levels can be a concern and cause problems even where there is no surface flooding.
Basements are susceptible to high groundwater levels. Seasonally high groundwater is common in many areas,
while elsewhere high groundwater occurs only after a long period of above-average precipitation (FEMA 1997).

Heavy rainfall that overwhelms a developed area’s stormwater infrastructure causing flooding is commonly
referred to as urban flooding. Urban flooding can be worsened by aging and inadequate infrastructure and over
development of land. The growing number of extreme rainfall events that produce intense precipitation are
resulting in increased urban flooding (Center for Disaster Resilience 2016). While riverine and lakeshore
flooding is mapped and studied by FEMA, urban flooding is not.

NOAA defines urban flooding as the flooding of streets, underpasses, low lying areas, or storm drains (National
Weather Service 2009). Urban drainage flooding is caused by increased water runoff due to urban development
and inadequate drainage systems. Drainage systems are designed to remove surface water from developed areas
as quickly as possible to prevent localized flooding on streets and other urban areas. The systems make use of a
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closed conveyance system that channels water away from an urban area to surrounding streams. 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
(Harris 2008)

Coastal/Lakeshore Flooding, Seiches, and Erosion

Great Lakes storms can occur any time of the year and at varying levels of severity. Natural protective features
within coastal erosion hazard areas provide buffering and protection to shorelines from erosion. Dunes and
bluffs are effective against storm-induced high water and related wave action (NYS DHSES 2019).

Wind and weather conditions on the Great Lakes may create a seiche, an oscillating wave which can be several
feet high. In many of the Great Lakes, the time period between the “high” and “low” of a seiche may be between
4 and 7 hours. As this is similar to the 6-hour time period of the tides on the ocean, it is frequently mistaken for
a tide.

Coastal/lakeshore flooding may cause beach erosion; loss or submergence of wetlands and other coastal
ecosystems; high water tables; loss of coastal recreation areas, beaches, protective sand dunes, parks, and open
space; and loss of coastal structures. Coastal structures can include sea walls, piers, bulkheads, bridges, or
buildings (FEMA 2011).

There are several forces that occur with coastal/lakeshore flooding:

e Hydrostatic forces against a structure are created by standing or slowly moving water. Flooding
can cause vertical hydrostatic forces, or flotation. These types of forces are one of the main causes
of flood damage.

e Hydrodynamic forces on buildings are created when coastal floodwaters move at high velocities.
These high-velocity flows are capable of destroying solid walls and dislodging buildings with
inadequate foundations. High-velocity flows can also move large quantities of sediment and debris
that can cause additional damage. In lakeshore areas, high-velocity flows are typically associated
with one or more of the following:

o Wave run-up flowing landward through breaks in sand dunes or across low-lying areas
o Strong currents parallel to the shoreline, driven by waves produced from a storm
o High-velocity flows

High-velocity flows can be created or exacerbated by the presence of manmade or natural obstructions along the
shoreline and by weak points formed by roads and access paths that cross dunes, bridges or canals, channels, or
drainage features.

e Waves can affect coastal buildings from breaking waves, wave run-up, wave reflection and
deflection, and wave uplift. The most severe damage is caused by breaking waves. The force created
by these types of waves breaking against a vertical surface is often at least 10 times higher than the
force created by high winds during a storm.

e Flood-borne debris produced by coastal flooding events and storms typically includes decks, steps,
ramps, breakaway wall panels, portions of or entire houses, heating oil and propane tanks, cars,
boats, decks and pilings from piers, fences, erosion control structures, and many other types of
smaller objects. Debris from floods are capable of destroying unreinforced masonry walls, light
wood-frame construction, and small-diameter posts and piles (FEMA 2011).
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As waves approach a shoreline, they crest and break, losing some initial energy. The remaining wave runs up
the beach before pulling back down. Depending on the size of the wave, angle of wave “attack,” and the wave
period, waves can cause erosion or accretion of sediment. Seasonal high temperatures and seiches contribute to
elevated lake levels allowing larger waves to reach the shoreline. Greater water depths near shore also result in
less loss of wave energy from shoaling.

Elevated lake levels contribute to higher rates of coastal erosion. Higher lake levels will magnify the reach of
currents and wave action. Unlike oceans which have tides, the Great Lakes are considered to be non-tidal and
experience change in water levels primarily because of meteorological effects. Water levels in the Great Lakes
have long-term, annual, and short-term variations. Long-term variations depend on precipitation and water
storage over many years. Annual variations occur with the changing seasons with an annual high in the late
spring and a low in the winter. These changes occur at a rate that can be measured in feet per month (NOAA
2020).

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, e Freeze-up jams occur when floating

points where the river slope decreases, as well as dams and bridges. ice may slow or stop due to a change
in water slope as it reaches an

Ice Jams At a Glance

The water held back by this obstruction can cause flooding upstream,
and if the obstruction suddenly breaks, flash flooding can occur as well
(NOAA 2013). The formation of ice jams depends on the weather and Breakup jams occur during periods
physical condition of the river and stream channels. They are most g;rtlza:;} i%znera”y in late winter and
likely to occur where the channel slope naturally decreases, in culverts, '

and along shallows where channels may freeze solid. Ice jams and

resulting floods can occur during at different times of the year: fall freeze-up from the formation of frazil ice;
mid-winter periods when stream channels freeze solid, forming anchor ice; and spring breakup when rising water
levels from snowmelt or rainfall break existing ice cover into pieces that accumulate at bridges or other types of
obstructions (NYS DHSES 2019).

obstruction to movement.

Dam Failure Flooding

A dam is an artificial barrier that has the ability to impound water, wastewater, or any liquid-borne material for
the purpose of storage or control of water (FEMA 2007). Dams are man-made structures built across a stream
or river that impound water and reduce the flow downstream (FEMA 2003). They are built for the purpose of
power production, agriculture, water supply, recreation, and flood protection. Dam failure is any malfunction
or abnormality outside of the design that adversely affects a dam’s primary function of impounding water
(FEMA 2007). Dams can fail for one or a combination of the following reasons:

e Overtopping caused by floods that exceed the capacity of the dam (inadequate spillway capacity
due to uncontrolled release or exceedance of design);

e Prolonged periods of rainfall and flooding;

o Deliberate acts of sabotage (terrorism);

e Structural failure of materials used in dam construction;

¢ Movement and/or failure of the foundation supporting the dam;

e  Settlement and cracking of concrete or embankment dams;

e Piping and internal erosion of soil in embankment dams;

o Inadequate or negligent operation, maintenance, and upkeep;

o Failure of upstream dams on the same waterway; or
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e Earthquake (liquefaction / landslides) (FEMA 2007).

A break in a dam can produce extremely dangerous flood situations because of the high velocities and large
volumes of water released by such a break. Sometimes they can occur with little to no warning. Breaching of
dams often occurs within hours after the first visible sign of dam failure, leaving little or no time for evacuation
(FEMA 2007).

Location

Flooding potential is influenced by climatology, meteorology, and topography (elevations, latitude, and water
bodies and waterways). Flooding potential for each type of flooding that affects Monroe County is described in
the subsections below.

Floodplains

A floodplain is defined as the land adjoining the channel of a river, stream, ocean, lake, or other watercourse or
water body that becomes inundated with water during a flood. In Monroe County, floodplains line the rivers,
streams, and lakeshores of the County. The boundaries of the floodplains are altered as a result of changes in
land use, the amount of impervious surface, placement of obstructing structures in floodways, changes in
precipitation and runoff patterns, improvements in technology for measuring topographic features, and
utilization of different hydrologic modeling techniques (NJAFM 2015).

Flood hazard areas are identified as Special Flood Hazard Area (SFHA). SFHA are defined as the area that will
be inundated by the flood event having a 1-percent chance of being equaled to or exceeded in any given year.
The 1-percent annual chance flood is also referred to as the base flood or 100-year flood. A 100-year floodplain
is not a flood that will occur once every 100 years; the designation indicates a flood that has a 1-percent chance
of being equaled or exceeded each year. Thus, the 100-year flood could occur more than once in a relatively
short period of time. Similarly, the moderate flood hazard area (500-year floodplain) will not occur every 500
years but is an event with a 0.2-percent chance of being equaled or exceeded each year (FEMA 2020). The 1-
percent annual chance floodplain establishes the area that has flood insurance and floodplain management
requirements.

Figure 5.4.5-2. Flood Map Terms

Flood Map Terms
Flood hazard areas identified on the Flood Insurance Rate Map are identified as a Special Flood Hazard Area
(SFHA).
SFHA = the area that will be inundated by the flood event having a 1-percent chance of being equaled or
exceeded in any given year.
1-percent annual chance flood = the base flood or 100-year flood.

SFHAs are labeled as Zone A, Zone AO, Zone AH, Zones A1-A30, Zone AE, Zone A99, Zone AR, Zone AR/AE, Zone
AR/AO, Zone AR/A1-A30, Zone AR/A, Zone V, Zone VE, and Zones V1-V30.

Zone B or Zone X (shaded) = Moderate flood hazard areas and are the areas between the limits of the base flood
and the 0.2-percent-annual-chance (or 500-year) flood.

Zone C or Zone X (unshaded) = Areas of minimal flood hazard, which are the areas outside the SFHA and higher
than the elevation of the 0.2-percent-annual-chance flood, are labeled

Source: FEMA 2018

Locations of flood zones in Monroe County as depicted on the FEMA preliminary Digital Flood Insurance Rate
Map (DFIRM) are illustrated in, Figure 5.4.5-3 and the total land area in the floodplain, inclusive of waterbodies,
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is summarized in Table 5.4.5-1. Refer to Section 9 for a map of each jurisdiction depicting the floodplains. Flood
hazard zones occur throughout the County.

Table 5.4.5-1. Number of Acres Monroe County Is Exposed to 1-Percent and 0.2-Percent Annual Chance
Flood

Total Acres of Land Area (Excluding Waterbodies) Located in
the Flood Hazard Areas

Total Acres
Located in Total Acres
the 1-Percent Located in the
Annual 0.2-Percent
Total Acres of | Chance Flood Percent of Annual Chance Percent of

Jurisdiction Land Area Event Total Flood Event Total
Brighton (T) 9,868 879 8.9% 1,402 14.2%
Brockport (V) 1,375 26 1.9% 26 1.9%
Chili (T) 25,234 5,967 23.6% 6,681 26.5%
Churchville (V) 743 57 7.6% 89 11.9%
Clarkson (T) 21,170 1,114 5.3% 1,130 5.3%
East Rochester (T/V) 837 28 3.3% 29 3.4%
Fairport (V) 1,002 66 6.5% 71 7.1%
Gates (T) 9,740 1,324 13.6% 1,434 14.7%
Greece (T) 30,096 2,714 9.0% 3,001 10.0%
Hamlin (T) 27,493 1,442 5.2% 1,443 5.2%
Henrietta (T) 22,578 2,250 10.0% 2,856 12.6%
Hilton (V) 1,119 78 6.9% 89 8.0%
Honeoye Falls (V) 1,621 147 9.0% 178 11.0%
Irondequoit (T) 9,626 204 2.1% 211 2.2%
Mendon (T) 23,684 1,672 7.1% 2,156 9.1%
Ogden (T) 22,551 1,164 5.2% 1,372 6.1%
Parma (T) 25,575 1,563 6.1% 1,727 6.8%
Penfield (T) 23,840 1,615 6.8% 2,292 9.6%
Perinton (T) 20,874 1,335 6.4% 1,352 6.5%
Pittsford (T) 14,399 798 5.5% 852 5.9%
Pittsford (V) 449 5 1.2% 5 1.2%
Riga (T) 21,706 1,204 5.5% 1,572 7.2%
Rochester (C) 22,860 565 2.5% 681 3.0%
Rush (T) 19,410 1,966 10.1% 2,804 14.4%
Scottsville (V) 615 45 7.3% 80 13.0%
Spencerport (V) 813 42 5.1% 52 6.4%
Sweden (T) 20,200 1,145 5.7% 1,146 5.7%
Webster (T) 20,270 1,327 6.5% 1,449 7.1%
Webster (V) 1,392 4 0.3% 7 0.5%
Wheatland (T) 18,892 2,124 11.2% 2,254 11.9%
Monroe County (Total) 420,035 32,866 7.8% 38,442 9.2%

Source:  FEMA 2008; Monroe County GIS 2022
Note: C =City, T = Town, V = Village, % = Percent
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Figure 5.4.5-3. FEMA Flood Hazard Areas in Monroe County
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Flood Gages

The USGS National Water Information System (NWIS) collects surface water data from more than 850,000
stations across the country. The time-series data describes stream levels, streamflow (discharge), reservoir and
lake levels, surface water quality, and rainfall. The data is collected by automatic recorders and manual field
measurements at the gage locations. USGS uses stream gages to determine the severity of flood at different
points along a body of water. There are numerous gages in Monroe County, in addition to others just outside of
the County’s boundary, that provide critical flood data for waterways affecting the County.

There are 10 stream gages in the County and 4 gages on Lake Ontario. Table 5.4.5-2 shows the stream gages in
the County and details about each gage. The USGS website provides details about each of the gages
(https://waterwatch.usgs.gov/index.php) and the gage heights of flooding events. The NWS provides the
different flood stages for the gages (https://water.weather.gov/ahps/).

Table 5.4.5-2. Gages in Monroe County

Gage Site
Number Site Name Flood Stage Height Record Flood Height
04220223 Sandy Creek at North Hamlin Unavailable 14.79
0422026250 Northrup Creek at North Greece Unavailable 5.01
04232050 Allen Creek at Rochester 5 Unavailable
04231000 Black Creek at Churchville 6 9.44
04232040 Irondequoit Creek at Railroad Mills 8 Unavailable
04232042 Irondequoit Creek at Rochester Unavailable Unavailable
04228500 Genesee River at Rochester 15 24.50
04232000 Genesee River at South Rochester 17 Unavailable
04229500 Honeoye Creek at Honeoye Falls 6.5 8.42
04230500 Oatka Creek at Garbutt 6 8.64

Source:  FEMAFIS 2022; NWS 2022; USGS 2022
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Riverine Flooding

Riverine flooding is most severe around major creeks and riverbeds, including Red Creek, Black Creek, Oatka
Creek, Honeoye Creek, Irondequoit Creek, Allens Creek, and the Genesee River. According to the County’s
FIS, major floods can occur on Irondequoit Creek and lower Genesee River any time of year, although most
result from heavy rainfall or snowmelt in the basin. Flood problems along the Genesee River are most visible in
low-lying areas, and high water periodically will inundate primary residences and vacation homes. Tropical
Storm Agnes caused the largest flood on the lower Genesee River since the Mount Morris Dam began operations
in 1951 (FEMA 2008).

Additionally, the Lower Black Creek (from Churchville to the river) is a very large and wide floodplain, and the
area floods often. According to Monroe County Department of Health, this vulnerability is detailed in a USACE
report from the 1950s. Smaller magnitude flooding can occur in the Red Creek basin in Henrietta and Rush; the
lack of relief in many of these areas hinders drainage so that it frequently backs up when large amounts of water
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hit. Ellison Park in Brighton undergoes routine flooding as well; however, that is due to its location in the
floodplain.

Lastly, a spot on Irondequoit Creek, in Perinton, has been noted as problematic, and there is concern over canal
maintenance operations. These maintenance operations open bottom manholes during the winter to facilitate
repairs, creating additional discharges. The additional discharges, while relatively small (<20 cubic feet per
second [cfs]) take up storage in stream channels that could be hit with melt off discharges (FEMA 2008).

Flash Flooding

Flash flooding can occur throughout any region of NY'S; however, the distinctive flash flood event characterized
by fast moving water and damaging impacts requires a steep topography. While Monroe 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 of runoff. Locations that have
undersized stormwater components or stormwater components that are prone to becoming clogged or failing
often experience stormwater flooding.

Coastal/Lakeshore Flooding, Seiches, and Erosion

The south shore of Lake Ontario is the only major coastline in the County, and thus the County’s only scene of
notable lakeshore flooding. Monroe County contains 36.5 miles of Lake Ontario shoreline, which increases
residential risk from erosion and wave action, threatens local infrastructure, compromises sensitive
environmental features, and contributes to general flooding events. Moreover, the geography along Lake Ontario
increases likelihood of training thunderstorms (i.e., thunderstorms repeatedly moving across the same area),
particularly along Lake Breeze Fronts.

Water levels in the Great Lakes have long-term, annual, and short-term variations. Long-term variations depend
on precipitation and water storage over many years. Annual variations occur with the changing seasons with an
annual high in the late spring and a low in the winter. These changes occur at a rate that can be measured in feet
per month (NOAA 2020). Most damaging floods from Lake Ontario occur when lake levels are high or during
severe storms. Both scenarios create a temporary rise in the lake level and wave run-ups. Although these floods
may occur throughout the year, they are most probable during spring (FEMA 2008).

Coastal Erosion Hazard Area

The coastline of Lake Monroe is designated by NYS DEC as an area at risk to coastal erosion from natural and
human activities and is therefore regulated. NYS DEC has two programs focused on the protection of coastal
erosion: Coastal Erosion Hazard Area (CEHA) permit program and the United States Army Corps of Engineers
(USACE) Civil Works Program. The CEHA program regulates and issues permits for activities within a coastal
erosion hazard area. NYS DEC works with USACE to study coastal erosion problems along coastlines and to
develop coastal erosion solutions. These are usually large-scale projects that impact entire communities (NY'S
DEC n.d.)

Because of the consistent coastal erosion problems along the New York State coastline, the State Legislature
passed the CEHA Act (Article 34 of the Environmental Conservation Law [ECL]), establishing the state’s coastal
policy in August 1981. Under this act:
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e Areas prone to coastal erosion are identified.

e Activities in areas subject to coastal erosion are undertaken in such a way that damage to property is
minimized, increases in coastal erosion are prevented, and natural features are protected. Public actions
likely to encourage new development in CEHA should not be undertaken unless the areas are protected
by structural or other erosion control projects, which could prevent erosion damage during the life of
the proposed action.

e Erosion control projects are publicly financed only where needed to protect human life for existing or
new development, which absolutely requires a location within a given hazard area.

e Public and private erosion control projects should minimize damage to other human-made property,
natural protective features, and other natural resources.

Regulated CEHA communities have various actions that are restricted, prohibited, or require a permit (NYS
DEC n.d.). The following municipalities are Certified CEHA communities in Monroe County:

Town of Greece

Town of Hamlin

Town of Irondequoit

Town of Parma

Town of Penfield

City of Rochester

Town of Webster (NYS DEC n.d.)

NYS DEC has established a general permit (Great Lakes Erosion Control General Permit) for various shoreline
stabilization and structural repair activities in state-regulated waters, wetlands, and coastal erosion hazard areas
along Lake Monroe, Lake Ontario, Niagara River, and St. Lawrence River. The Great Lakes Erosion Control
General Permit (GP-0-20-004) was issued on May 8, 2020 for a five-year term in response to recurring high-
water events in these systems and the ongoing need for affected property owners to install shoreline stabilization
measures and repair damaged property (NYS DEC n.d.).

Ice Jam Flooding

Ice jams are common in the northeast United States, and NYS is not an exception. In fact, according to USACE,
NYS ranks second in the United States for total number of ice jam events, with over 1,600 incidents documented
between 1867 and 2015. Areas of NYS that include characteristics lending to ice jam flooding are the northern
counties of the Finger Lakes region and far western New York, the Mohawk Valley of central and eastern NYS,
and the North Country (NYS DHSES 2019).

The lce Jam Database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL), currently consists of over 19,000 records from across the United States.
According to the USACE-CRREL, Monroe County underwent or may have been impacted by 74 historic ice
jam incidents between 1780 and 2022, though no events have occurred in the last 25 years (USACE 2022). Ice
Jams have formed along Oatka Creek, Honeoye Creek, Genesee River, Black Creek, Crystal Brook,
Canandaigua Lake Outlet, Cayuga Inlet, Fall Creek, Flint Creek, Hemlock Creek, Ninemile Creek, Onondaga
Creek, Owasco Outlet, Seneca River, Northrup Creek, West Creek, Sterling Creek, and Allen Creek.

Figure 5.4.5-5 shows the number of ice jam incidents in Monroe County from 1780 to 2022. Historical events
are also cited in Appendix H.
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Figure 5.4.5-5. Ice Jams in Monroe County, 1780 to 2022
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Dam Failure

Locations of the dams in Monroe County are shown in Figure 5.4.5-6. The number of dams by classification per
municipality is listed in Table 5.4.5-3. Dam failure can result in flooding of areas downstream of the failed dam.
According to NYS DEC data, Monroe County has 23 dams with negligible or no hazard, 43 low hazard dams,
6 intermediate hazard dams, and nine high hazard dams (NYS DEC 2022). High hazard dams are required to
develop emergency action plans.

Table 5.4.5-3. Dams by Hazard Classification per Jurisdiction in Monroe County

Intermediate Hazard Negligible or No
High Hazard Dams Dams within Low Hazard Dams | Hazard Dams within
Jurisdiction within Jurisdiction Jurisdiction within Jurisdiction Jurisdiction

Brighton (T) 0 0 0 1
Brockport (V) 0 0 0 0

Chili (T) 0 0 4 3
Churchville (V) 0 0 1 0
Clarkson (T) 0 0 0 0

East Rochester (T/V) 0 0 0 0
Fairport (V) 0 0 0 0
Gates (T) 0 0 1 0
Greece (T) 3 1 1 0
Hamlin (T) 0 0 1 1
Henrietta (T) 1 0 3 1
Hilton (V) 0 0 0 0
Honeoye Falls (V) 0 0 2 0
Irondequoit (T) 0 0 1 1
Mendon (T) 0 1 5 1
Ogden (T) 0 0 1 1
Parma (T) 0 0 1 2
Penfield (T) 0 0 5 3
Perinton (T) 0 2 2 2
Pittsford (T) 1 1 3 1
Pittsford (V) 0 0 0 0

Riga (T) 0 0 0 0
Rochester (C) 3 0 3 2

Rush (T) 1 0 3 1
Scottsville (V) 0 0 0 0
Spencerport (V) 0 0 0 0
Sweden (T) 0 0 1 0
Webster (T) 0 1 1 0
Webster (V) 0 0 0 0
Wheatland (T) 0 0 4 3
Monroe County 9 6 43 23
(Total)

Source:  NYSDEC 2022
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Figure 5.4.5-6. Dams in Monroe County
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Flood Protection Structures

Monroe County has a variety of flood protection structures in place including the following dams and retention
basins:
e Dams
o Churchville Dam on Black Creek about 0.5 miles south of Village of Churchville — Town of
Riga border
= Provides some retention of storm waters with 1-percent annual chance recurrence but
has negligible effects with larger storms.
o Driving Park Dam on the Genesee River about 2.3 miles south of City of Rochester — Town
of Irondequoit Border
= Controlled during normal flows by the Rochester Gas and Electric Company. During
flood flows, reverts from detention facilities to run-of-the river structures .
o Central Avenue Dam on the Genesee River about 3.1 miles northeast of City of Rochester —
Town of Chili border
= Controlled during normal flows by the Rochester Gas and Electric Company. During
flood flows, reverts from detention facilities to run-of-the river structures
o Court Street Dam on the Genesee River about 2.7 miles northeast of City of Rochester —
Town of Chili border
= QOperated by New York State. During flood flows, reverts from detention facilities to
run-of-the river structures
o Mount Morris Dam on the Genesee River about 25 miles south of the Chili — Wheatland
border
= Constructed by the USACE in 1951. Since operation began, significant damages to
lower Genesee River Valley were averted during floods.
o Honeoye Creek has several dams and one dike which provides protection to the Sewage
treatment plant for a 500-year flood
e Retention Basins
o East Branch Larkin Creek: Significantly reduce downstream peak flood flows and effectively
reduce the width of the floodplain
o Round Pond Creek: Significantly reduce downstream peak flood flows and effectively reduce
the width of the floodplain (FEMA 2022)

Extent

The severity of a flood event is typically determined by a combination of several factors depending on the type
of flooding event.

Riverine and Flash Flooding

The severity of riverine and flash flooding is determined by a combination of several factors including stream
and river basin topography and physiography; precipitation and weather patterns; recent soil moisture conditions;
and degree of vegetative clearing and impervious surface. Generally, floods are long-term events that may last
for several days. Severity depends not only on the amount of water that accumulates in a period of time, but
also on the land's ability to manage this water. One element is the size of rivers and streams in an area; but an
equally important factor is the land's absorbency. When it rains, soil acts as a sponge. When the land is saturated
or frozen, infiltration into the ground slows and any more water that accumulates must flow as runoff (Harris
2008).

The frequency and severity of riverine flooding are measured using a discharge probability, which is the
probability that a certain river discharge (flow) level will be equaled or exceeded in a given year. Flood studies
use historical records to determine the probability of occurrence for the different discharge levels.
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In the case of riverine or flash flooding, once a river reaches flood stage, the flood extent or severity categories
used by the NWS include minor flooding, moderate flooding, and major flooding. Each category has a definition
based on property damage and public threat:

e Minor Flooding — minimal or no property damage, but possibly some public threat or inconvenience.

e Moderate Flooding — some inundation of structures and roads near streams. Some evacuations of
people and/or transfer of property to higher elevations are necessary.

¢ Major Flooding —extensive inundation of structures and roads. Significant evacuations of people and/or
transfer of property to higher elevations (NWS 2011).

Stormwater/ Urban Flooding

Currently, there is no measurement used to further define the frequency and severity of stormwater/urban
flooding.

Coastal/Lakeshore Flooding, Seiches, and Erosion

The extent of coastal flooding due to storms is determined by three factors: 1) the nature of the storm with respect
to intensity, duration, and path; 2) astronomical tide conditions at the time the seiche or storm surge wave reaches
the shore; and 3) the physical geometry and bathymetry of a particular area, which affects the time and passage
of the seiche or surge wave.

Coastal erosion is measured as the rate of change in the position or horizontal displacement of a shoreline over
a period of time. Geologists measure the severity of erosion in two ways, as a rate of linear retreat (feet of
shoreline recession per year) and volumetric loss (cubic yards of eroded sediment per linear foot of shoreline
frontage per year) (NYCEM 2019).

Ice Jam

Ice jam flooding events often occur suddenly and difficult to predict, allowing for little time to prepare for and
warn of an event. The size of the snowpack and the rate of snowmelt controls the extent of an ice jam (Rokaya
2018).

Dam Failure

According to the NYSDEC Division of Water Bureau of Flood Protection and Dam Safety, the hazard
classification of a dam is assigned according to the potential impacts of a dam failure pursuant to 6 New York
Codes, Rules, and Regulations (NYCRR) Part 673.3 (NYSDEC 2009). Dams are classified in terms of potential
for downstream damage if the dam were to fail. These hazard classifications are identified and defined below:

o Low Hazard (Class A) is a dam located in an area where failure will damage nothing more than isolated
buildings, undeveloped lands, or township or county roads and/or will cause no significant economic
loss or serious environmental damage. Failure or mis-operation would result in no probable loss of
human life. Losses are principally limited to the owner's property

o Intermediate Hazard (Class B) is a dam located in an area where failure may damage isolated homes,
main highways, minor railroads, interrupt the use of relatively important public utilities, and/or will
cause significant economic loss or serious environmental damage. Failure or mis-operation would result
in no probable loss of human life, but can cause economic loss, environment damage, disruption of
lifeline facilities, or impact other concerns. Significant hazard potential classification dams are often
located in predominantly rural or agricultural areas but could be located in areas with population and
significant infrastructure.
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e High Hazard (Class C) is a dam located in an area where failure may cause loss of human life, serious
damage to homes, industrial or commercial buildings, important public utilities, main highways or
railroads and/or will cause extensive economic loss. This is a downstream hazard classification for
dams in which excessive economic loss (urban area including extensive community, industry,
agriculture, or outstanding natural resources) would occur as a direct result of dam failure.

o Negligible or No Hazard (Class D) is (1) a dam that has been breached or removed, or has failed or
otherwise no longer materially impounds waters, or (2) a dam that was planned but never constructed.
Class "D" dams are considered to be defunct dams posing negligible or no hazard. The department may
retain pertinent records regarding such dams (NYSDEC 2009).

Previous Occurrences and Losses

Historical information regarding previous occurrences and losses associated with flooding events throughout
NYS and areas within Monroe County was obtained from many sources. Given so many sources reviewed for
the purpose of this HMP, loss and impact information regarding many events could vary depending on the source.

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, New York State was included in 25 FEMA declared flood specific disasters (DR) or
emergency declarations (EM). Monroe County was included in four of these flood-related declarations (Table
5.4.5-4).

Table 5.4.5-4. FEMA DR and EM Declarations for Flood Events in Monroe County, 1954 to 2020

FEMA Declaration
Number Date(s) Of Event Event Type Details
DR-338 June 23, 1972 Flood Tropical Storm Agnes
DR-367 March 21, 1973 Flood High Winds, Wave Action & Flooding
EM-3004 November 2, 1974 Flood Flooding (NYS Barge Canal)
4348 May 2, 2017 — August 6, 2017 Flood Flooding

Source: FEMA 2022

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 2015 and 2022, Monroe County was included in the
following USDA-designated agricultural disasters that included or may have included losses due to flood events:

e 53885 - 2015: Excessive Rain, High Winds, Hail, Lightning, and Tornado
e S4274- 2017: Flooding (USDA 2022)

The USDA crop loss data provide another indicator of the severity of previous events. Additionally, crop losses
can have a significant impact on the economy by reducing produce sales and purchases. Such impacts may have
long-term consequences, particularly if crop yields are low the following years as well. USDA records indicate
that Monroe County has experienced crop losses from flood events in the years when USDA disasters were
declared. Table 5.4.5-5 provides details regarding crop losses in Monroe County according to USDA records.
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Table 5.4.5-5. Flood Related USDA Crop Losses from in Monroe County (2015-2022)

Year ‘

Crop Type Cause of Loss Losses

2015 Wheat Excessive Moisture/Precipitation/Rain $383,497
2015 Corn Excessive Moisture/Precipitation/Rain $189,525
2015 Sweet Corn Excessive Moisture/Precipitation/Rain $44.445
2015 Processing Beans Excessive Moisture/Precipitation/Rain $17,125
2015 Dry Beans Excessive Moisture/Precipitation/Rain $185,704
2015 Green Beans Excessive Moisture/Precipitation/Rain $219,586
2015 Cabbage Excessive Moisture/Precipitation/Rain $193,576
2015 Soybeans Excessive Moisture/Precipitation/Rain $383,497
2017 Wheat Excessive Moisture/Precipitation/Rain $32.855
2017 Oats Excessive Moisture/Precipitation/Rain $400
2017 Corn Excessive Moisture/Precipitation/Rain $2,078,194
2017 Sweet Corn Excessive Moisture/Precipitation/Rain $82.456
2017 Processing Beans Excessive Moisture/Precipitation/Rain $69,108
2017 Dry Beans Excessive Moisture/Precipitation/Rain $148,863
2017 Green Peas Excessive Moisture/Precipitation/Rain $21,267
2017 Cabbage Excessive Moisture/Precipitation/Rain $291,050
2017 Soybeans Excessive Moisture/Precipitation/Rain $807,200

Source:  USDA 2022

Previous Events

Table 5.4.5-6 identifies the known flood events that impacted Monroe County between 2015 and 2022. For
events prior to 2015, refer to Appendix E (Supplementary Data). For detailed information on damages and
impacts to each municipality, refer to Section 9 (Jurisdictional Annexes).
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Table 5.4.5-6. Flood Events in Monroe County, 2015 to 2022

FEMA Monroe

Dates of Event Declaration County
Event Type Number Designated? | Location Losses / Impacts

August 20, Beechwood, | A slow moving cold front brought heavy rain and thunderstorms to the Genesee Valley and Finger
2015 Flood Gates Lakes. In Monroe County, the thunderstorms produced rainfall measured at near two inches in
Center about twenty minutes. The heavy rains overwhelmed many storm systems in the Rochester area.
Numerous underpasses were flooded and some cars were inundated by water