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SECTION 1. INTRODUCTION

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. Warren County and all of the jurisdictions (13) located
therein, participated in the development of the 2023 Warren
County Multi-Jurisdictional Hazard Mitigation Plan (HMP, also
referred herein as the “Hazard Mitigation Plan” or the “plan”) update,
which is a multi-hazard mitigation plan. The HMP includes

Hazard Mitigation

is defined as 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 (HMP) as the

documentation of a state or

countywide analysis and assessment of hazards, risk, and
local government evaluation

capabilities. 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

of natural hazards and the
strategies to mitigate such
hazards.

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.

Specifically, DMA 2000 requires that states, with support from local
governmental agencies, update hazard mitigation plans on a five-year

Warren County has been
included in 19 FEMA (major

basis to prepare for and reduce the potential impacts of natural
hazards. DMA 2000 is intended to facilitate cooperation between

and emergency) declarations
since 1954.

state and local authorities, prompting them to work together. This
enhanced planning 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
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
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Section 1. Introduction

reduce or eliminate potential risks. The logic is simply that a disaster-resistant community can
rebound from a natural disaster with less loss of property or human injury, at much lower cost and
more quickly. Moreover, other costs associated with disasters, such as the time lost from productive
activity by business and industries, are minimized.

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). This section sets
forth the requirements that communities evaluate natural hazards within their respective
jurisdictions and develop 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 (this plan).

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

Effective mitigation planning will help prepare citizens and government agencies to better prepare
for and respond when disasters occur. Also, mitigation planning allows Warren County as a whole,
including the participating Warren County cities, towns, and villages, to remain eligible for mitigation
grant funding for mitigation projects that will reduce the impact of future disaster events. The long-
term benefits of mitigation planning, and implementation

SMART INVESTING

MITIGATION SAVES

include:

= An increased understanding of hazards faced by Warren
County communities S
= A more sustainable and disaster-resistant community SPENT ON

. . . ) MITIGATION, <&
= Financial savings through partnerships that support SAVES !

ON FUTURE
DISASTER

=  Focused use of limited resources on hazards that have the LOSSES

planning and mitigation efforts

biggest impact on the community

= Reduced long-term impacts and damages to human health

and structures Source: FEMA 2018; Mitigation Saves Fact Sheet
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Section 1. Introduction

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

1.1.3 Organizations Involved in the Mitigation Planning Effort

Warren 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. Warren County and its 13 municipal governments participated in the planning process as
indicated in Table 1-1 below.

Table 1-1. Participating Jurisdictions in Warren County

Participating Jurisdictions

Warren County Horicon (T) Queensbury (T)
Bolton (T) Johnsburg (T) Stony Creek (T)
Chester (T) Lake George (T) Thurman (T)
Glens Falls (C) Lake George (V) Warrensburg (T)
Hague (T) Lake Luzerne (T)

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 range of agencies and
through public involvement (as discussed in Section 3). The Warren County Department of
Emergency Services managed the project with the support of the Warren County Soil & Water
Conservation District and oversight provided by a Steering Committee consisting of representatives
from the Warren County Department of Emergency Services, the Warren County Soil & Water
District and a broad range of agencies and stakeholders including four municipalities (the City of
Glens Falls; Village and Town of Lake George; Town of Queensbury), Warren County Office of the
Administrator, County GIS, County Planning, Adirondack/Glens Falls Transportation Council, and
Glens Falls Hospital to provide both county and local perspectives to guide the planning process.
The Steering Committee engaged additional, diverse stakeholders through outreach and surveys.
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Section 1. Intfroduction

The 13 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.

Figure 1-1. Warren 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:

= FEMA Local Mitigation Planning Handbook, March 2013.

= FEMA Integrating Hazard Mitigation into Local Planning, March 1, 2013.

= FEMA Plan Integration: Linking Local Planning Efforts, July 2015.

= Local Mitigation Plan Policy Guide, FP 206-21-0002, effective April 19, 2023.

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

= 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).

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

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

= FEMA Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards, January 2013.
= NYS DHSES Hazard Mitigation Planning Standard, 2023.

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

Documentation of opportunity for involvement of neighboring
communities, local and regional agencies involved in hazard mitigation

activities, and agencies, and other private and non-profit interests (44 Section 3.0
CFR §201.6(b)(2))

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: §201.6(c)(2)(ii) Section 5.4
Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A) 2:2;22 22

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)
Mitigation Strategy

Section 4.0; Section 9 Annexes

Existing authorities, policies, programs, and resources and ability to
expand on and improve these existing policies and programs (44 CFR Section 6; Section 9 Annexes
§201.6(c)(3))

Participation in the NFIP and continued compliance with NFIP
requirements, as appropriate (44 CFR §201.6(c)(3)(ii))
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Section 1. Introduction

Plan Criteria Primary Location in Plan

Local Hazard Mitigation Goals: §201.6(c)(3)(i) 2:2322 g'innexes

Comprehensive range of specific mitigation actions and projects for
each jurisdiction being considered to reduce the effects of hazards, with | Section 6.0;
emphasis on new and existing buildings and infrastructure (44 CFR Section 9 Annexes

§201.6(c)(3)(ii))
Multi-Jurisdictional Mitigation Actions: : §201.6(c)(3)(iii)

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: §201.6(c)(4)(ii) Section 7.0; Section 9 Annexes
Continued Public Involvement: §201.6(c)(4)(iii) Section 7.0

Plan Update

Revised to reflect changes in development? (44 CFR § 201.6(d)(3)) Section 4; Annexes

Revised to reflect changes in priorities and progress in local mitigation

efforts? (Requirement 44 CFR § 201.6(d)(3)) Section 6; Annexes

Organization

The Warren 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 hazards of concern, resources, and relevant statistical information for Warren County and
participating municipalities.

Volume | 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 Mission Statement, Goals, and Objectives

Mission Statement

In order to provide a guiding principle to describe the overall duty and purpose of the planning
process and in accordance with FEMA guidance (386-1), the Warren County Hazard Mitigation Plan
Steering Committee chose to develop a Mission Statement for this plan. The intent of this statement
is to focus the range of goals and objectives identified to support the over-arching purpose of the
plan.

T | TETRA TECH 2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
1-6




Section 1. Introduction

As a result of the committee deliberations, the 2023 Warren County Hazard Mitigation Mission

Statement is as follows:

The mission of the Warren County Hazard Mitigation Plan is to create communities whose daily
activities reflect a comprehensive commitment by government, business, non-profit organizations,
and the public to eliminate or reduce risks and adverse impacts from natural hazards.

Goals and Objectives

According to CFR 2016(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 authorities,
polices, programs, resources, stakeholders, and the public.

The Warren County Hazard Mitigation Plan planning process
included a review and update of the prior mitigation goals and
the addition of all new objectives as a basis for the planning
process and to guide the selection of appropriate mitigation
actions addressing all hazards of concern. 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).

While mitigation priorities have not significantly changed, the
steering committee made minor updates in the goals and
objectives to align with County priorities more closely.

1'.b TETRA TECH

2023 Warren County Hazard
Mitigation Plan Goals

Goal 1: Protect Life and Property.
Goal 2: Increase Public Awareness

Goal 3: Provide for Emergency
Services

Goal 4: Support comprehensive county
and local mitigation through the
integration of hazard mitigation
planning into related state, regional,
county, and local plans, and programs.

Goal 5: Encourage the development
and implementation of long-term, cost-
effective, and resilient mitigation
projects to preserve or restore the
functions of natural systems.

Goal 6: Address Long-Term
Vulnerabilities from High Hazard Dams

2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
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Section 1. Introduction

Hazards of Concern

Warren County and participating jurisdictions reviewed the natural
hazards that caused measurable impacts based on events, losses, and Warren County HMP
information available since the development of the 2017 Warren Hazards of Concern

County HMP. Warren County and participating jurisdictions evaluated Disease Outbreak/Pandemic

the risk and vulnerability due to each of the hazards of concern on the Earthquake
u
assets of each participating jurisdiction. Although the resulting hazard

Extreme Temperatures

risk rankings varied for each jurisdiction, the summary risk rankings

corresponded with that of Warren County and are indicated in each Flood (riverine, dam failure,
flash, ice jam, beaver dam)

jurisdictional annex. The hazard risk ranks were used to focus and
prioritize individual jurisdictional mitigation strategies. Dam Failure

. . . . Infestation/Invasive Species
Plan Integration into Other Planning Mechanisms

Severe Storm (thunderstorm,
Effective mitigation is achieved when hazard awareness and risk hail, wind, tornado)

management approaches and strategies become an integral part of Severe Winter Weather

public activities and decision-making. Within the county there are .
Wildfire

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 (“integration capabilities”), and how they intend to continue
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.

1.1.4 Implementation of Prior and Existing Local Hazard Mitigation Plans

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.
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Section 1. Introduction

1.1.5 Implementation of the Planning Process

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

= Developed a Steering Committee and countywide planning partnership with municipalities and
stakeholders,

= Reviewed the 2017 “Warren County Hazard Mitigation Plan”,

= |dentified/reviewed hazards that are of greatest concern to the community (hazards of
concern) to be included in the update,

= Profiled these hazards,

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

= Developed appropriate hazard mitigation goals,

= Reviewed mitigation strategies identified in prior and existing local HMPS to indicate progress,

= Developed new mitigation actions to address reduction of vulnerability of hazards of concern,

* Involved a wide range of stakeholders and the public in the plan update process,

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

As required by DMA 2000, Warren County and participating jurisdictions have informed the public
and provided opportunities for public comment and input. In addition, numerous agencies and
stakeholders have participated as core or support members, providing input and expertise
throughout the planning process.

This Hazard Mitigation Plan documents the process and outcomes of Warren County and the
jurisdictions’ efforts. 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.
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Section 1. Introduction

Figure 1-2. Warren 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
: Warren County:
Phase 2: Assess Risks = |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 hazards
on the community.

Phase 3: Develoa Mitiation Plan These results provide an input to

The planning partnership uses the risk Phase 3.

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
Warren County and jurisdictions, as
necessary, to support mitigation goals;
monitoring mitigation action progress; and
updating the plan over time.
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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 (Warren County);
and Volume |l includes specific information for the County as a jurisdiction as well as each
participating jurisdiction.

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

Section 1: Introduction: Overview of participants and planning process.

Section 2: Plan Adoption: Information regarding the adoption of the plan by Warren County and each
participating jurisdiction.

Section 3: 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.

Section 4: County Profile: An overview of Warren 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.

Section 5: 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.

Section 6: 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.

Section 7: 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: Planning Partnership: Description of the planning partnership and jurisdictional annexes.

Section 9: Jurisdictional Annexes: A jurisdiction-specific annex for Warren County and each
participating jurisdiction containing their hazards of concern, hazard risk ranking, capability
assessments, mitigation actions, action prioritization specific only to Warren 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..
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Appendices include:

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

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

Appendix C: 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.

Appendix D: Participation Matrix
Appendix E: Action Worksheet Template and Instructions

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

Appendix G: Critical Facility Inventory

Appendix H: County Profile and Risk Assessment Supplementary Data: Details regarding past hazard
events since those documented in the 2017 plan.

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

1.2THE PLAN UPDATE — WHAT IS DIFFERENT?

FEMA approved Warren County’s previous HMP in 2017 and all participating jurisdictions adopted
the plan the same year. The 2023 update builds on the 2017 plan and specifically includes the
following changes or enhancements. This plan differed from its predecessor for a variety of reasons:

1. This plan was prepared in accordance with the 2023 FEMA Hazard Mitigation and NYS DHSES
guidance which provided a framework for a more concise and focused mitigation plan.

2. Updated data and tools provided for a more detailed and accurate risk assessment. Building
footprint data was now available to provide a more accurate flood vulnerability assessment.
The risk assessment was prepared to better support future grant applications by providing
risk and vulnerability information that would directly support the measurement of “cost-
effectiveness” required under FEMA mitigation grant programs.

3. The plan identified implementable actions rather than strategies, with enough information to
serve as the basis for policy and funding decisions and represent measurable impacts on
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resiliency and mitigation progress. Strategies provide direction, but actions are fundable

under grant programs.

Table 1-3. Plan Changes Crosswalk

44 CFR Requirement

Requirement §201.6(b): In order to
develop a more comprehensive
approach to reducing the effects of
natural disasters, the planning process
shall include:

)

)

3)

An opportunity for the public to
comment on the plan during the
drafting stage and prior to plan
approval;

An opportunity for neighboring
communities, local and regional
agencies involved in hazard
mitigation activities, and agencies
that have the authority to regulate
development, as well as businesses,
academia, and other private and
non-profit interests to be involved
in the planning process; and
Review and incorporation, if
appropriate, of existing plans,
studies, reports, and technical
information.

2017 Plan

The 2017 plan followed an outreach
strategy utilizing multiple media
developed and approved by the
Steering Committee. This strategy
involved the following:

e Public participation on an
oversight Steering Committee.

e Establishment of a plan
informational website.

e Pressreleases.

e Use of a public information
survey.

Stakeholders were identified and
coordinated with throughout the
process. A comprehensive review of
relevant plans and programs was
performed by the planning team.

2023 Updated Plan

Building upon the success of the
2017 plan, the 2023 planning effort
deployed the same public
engagement methodology. The
plan included the following
enhancements:

e Using social media.

e Web-deployed survey.

e Informational brochure.

e After plan adoption, a
Storymap will provide
enhanced online accessibility
for the public.

e Public website specific to the
HMP planning process.

As with the 2017 plan, the 2023

planning process identified key

stakeholders and coordinated with

them throughout the process. A

comprehensive review of relevant

plans and programs was performed
by the planning team.

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

The 2017 plan included a
comprehensive risk assessment of
hazards of concern. Risk was defined
as (probability x impact), where
impact is the impact on people,
property, and economy of the
planning area. All planning partners
ranked risk as it pertains to their
jurisdiction. The potential impacts of
climate change are discussed for
each hazard.

A similar methodology, using new,
updated data, was employed for
the 2023 plan update. The 2023
risk ranking included the addition of
two additional factors to provide a
relative risk ranking of the hazards.
These included climate change
sensitivity and adaptive capacity.

§201.6(c)(2)(i): [The risk assessment]
shall include a] description of the ...
location and extent of all-natural

The 2017 plan presented a risk
assessment of each hazard of
concern. Each section included the

The same format, using new and
updated data, was used for the
2023 plan update. Each section of

hazards that can affect the jurisdiction. | following: the risk assessment includes the
The plan shall include information on o . following:
. e Hazard profile, including maps of T .

previous occurrences of hazard events . . e Hazard profile, including maps
- extent and location, previous . .

and on the probability of future hazard L of extent and location, previous

occurrences, and probability of .
events. occurrences, and probability of

future events.

e Climate change impacts on future
probability.

e |mpact and vulnerability on life,
health, safety, general building

future events.

e Climate change impacts on
future probability using the
best available data for New
York State.

2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
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44 CFR Requirement

2017 Plan
stock, critical facilities, and
economy.
e |Impact on people, property,
critical facilities, and environment.
e Future growth and development.
e Additional data and next steps.
e Overall vulnerability assessment.

Section 1. Introduction

2023 Updated Plan

e Vulnerability assessment
includes impact on life, safety,
and health, general building
stock, critical facilities, and the
economy, as well as future
changes that could impact
vulnerability.

e The vulnerability assessment
also includes changes in
vulnerability since the 2017
plan.

e Identified issues have been
documented in each hazard
profile.

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

Vulnerability was assessed for all
hazards of concern. The HAZUS-MH
computer model was used for the
severe storm, earthquake, and flood
hazards. These were Level 2
analyses using county data. Site-
specific data on county-identified
critical facilities were entered into
the HAZUS-MH model. HAZUS-MH
outputs were generated for other
hazards by applying an estimated
damage function to an asset
inventory extracted from HAZUS-
MH-MH.

The same methodology was
deployed for the 2023 plan update,
using new and updated data.

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

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

New and updated aggregate data is
included in the 2023 plan. Due to
privacy restrictions, locations of
repetitive loss property locations
have not been mapped..

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

A complete inventory of the
numbers and types of buildings
exposed was generated for each
hazard of concern. The Steering
Committee defined “critical
facilities” for the planning area, and
these were inventoried by exposure.
Each hazard profile provides a
discussion on future development
trends.

The same methodology was
deployed for the 2023 plan update
using new and updated data and
enhanced with the identification of
lifeline facilities.

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

Loss estimates were generated for
all hazards of concern. These were
generated by HAZUS-MH for the
severe storm, earthquake, and flood
hazards. For the other hazards, loss
estimates were generated by
applying a regionally relevant
damage function to the exposed
inventory. In all cases, a damage
function was applied to an asset

The same methodology was
deployed for the 2023 plan update
using new and updated data.

TETRA TECH
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44 CFR Requirement

2017 Plan

inventory. The asset inventory was
the same for all hazards and was
generated in HAZUS-MH.

Section 1. Introduction

2023 Updated Plan

Requirement §201.6(c)(2)(ii)(C): [The
plan should describe vulnerability in
terms of] providing a general
description of land uses and
development trends within the
community so that mitigation options
can be considered in future land use
decisions.

There is an overview of anticipated
development in the County profile.
Each annex includes a listing of
development since 2010 as well as
projected development int eh next 5
years.

The same methodology was
deployed for the 2023 plan update
using new and updated data.

§201.6(c)(3):[ The plan shall include a
mitigation strategy that provides the
jurisdiction’s blueprint for reducing the
potential losses identified in the risk
assessment, based on existing
authorities, policies, programs and
resources, and its ability to expand on
and improve these existing tools.]

The 2017 plan contained a mission
statement, goals, objectives, and
actions. The mission statement,
goals and objectives were regional
and covered all planning partners.
Each planning partner identified
actions that could be implemented
within their capabilities. The actions
were jurisdiction-specific and strove
to meet multiple objectives. All
objectives met multiple goals and
stand alone as components of the
plan. Each planning partner
completed an assessment of its
planning, regulatory, technical, and
financial capabilities.

The 2023 plan includes an updated
mission statement goals and
objectives. The Steering
Committee reviewed and updated
the mission statement, goals, and
objectives for the plan. Each
planning partner used the progress
reporting from the plan
maintenance and evaluated the
status of actions identified in the
2017 plan. Actions that were
completed or no longer considered
to be feasible were removed. The
balance of the actions was carried
over to the 2023 plan, and in some
cases, new actions were added to
the action plan.

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

The Steering Committee identified
goals, and objectives targeted
specifically for this hazard mitigation
plan. These planning components
supported the actions identified in
the plan.

The same methodology for setting
goals, objectives, and actions was
applied to the 2023 plan update.
The Steering Committee reviewed
and updated the mission
statement, goals, and objectives for
the plan to include a focus on
increased resiliency. This resulted
in the finalization of six goals and 21
objectives to frame the plan.

Requirement §201.6(c)(3)(ii): [The
mitigation strategy shall include a]
section that identifies and analyzes a
comprehensive range of specific
mitigation actions and projects being
considered to reduce the effects of
each hazard, with particular emphasis
on new and existing buildings and
infrastructure.

Concerted efforts were made to
assure that municipalities develop
updated mitigation strategies that
included activities and initiatives
covering the range of mitigation
action types described in recent
FEMA planning guidance (FEMA
“Local Mitigation Planning
Handbook” March 2013). Members of
the Planning Committee and
contract consultants worked
directly with each jurisdiction
(phone, email, local support
meetings) to assist with the
development and update of their

A focused process was used to
provide step-wise review of a
comprehensive range of specific
mitigation actions and projects
being considered to reduce the
effects of each hazard. Each
partner was mentored by the
contracted planner and the County
to review and enhance carry-over
actions from the 2017 plan to
provide a better foundation for
funding and implementation. In
addition, projects in all mitigation
categories (Plans and Regulations,
Structure and Infrastructure

TETRA TECH
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44 CFR Requirement

2017 Plan
annex and include mitigation
strategies, focusing on identifying
well-defined, implementable
projects with a careful consideration
of benefits (risk reduction, losses
avoided), costs, and possible
funding sources (including
mitigation grant programs).

Section 1. Introduction

2023 Updated Plan
Projects, Natural Systems
Protection, and Education and
Awareness actions were reviewed
and considered when addressing
problem statements identified by
the partners or via public and
stakeholder feedback. Additional
data regarding problem areas are
included in annex mapping to
support identification of effective
mitigation actions.

Requirement: §201.6(c)(3)(ii): [The
mitigation strategy] must also address
the jurisdiction’s participation in the
National Flood Insurance Program, and
continued compliance with the
program’s requirements, as appropriate.

All municipal planning partners that
participate in the NFIP identified an
action stating their commitment to
maintain compliance and good
standing under the program.

Ongoing participation in the NFIP
for municipalities is included in
ongoing capabilities.

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

Each recommended action was
prioritized using a methodology
based on the STAPLEE criteria for
the 2017 plan.

The same methodology based on
the STAPLEE criteria but using new
and updated data was used for the
2023 plan update.

Requirement §201.6(c)(4)(i): [The plan
maintenance process shall include a]
section describing the method and
schedule of monitoring, evaluating, and
updating the mitigation plan within a
five-year cycle.

The 2017 plan details steps for
monitoring, evaluating, and updating
the mitigation plan set forth in 44
CFR § 201.6.

The 2023 plan details a plan
maintenance strategy enhancing
that of the initial plan by use of a
web-based proprietary progress
reporting tool.

Requirement §201.6(c)(4)(ii): [The plan
shall include a] process by which local
governments incorporate the
requirements of the mitigation plan into
other planning mechanisms such as
comprehensive or capital improvement
plans, when appropriate.

The 2017 plan details
recommendations for incorporating
the plan into other planning
mechanisms.

The 2023 plan details
recommendations for incorporating
the plan into other planning
mechanisms such as the following:
e Comprehensive Plan.

e Emergency Response Plan.

e Capital Improvement Programs.
e Municipal Code.

Requirement §201.6(c)(4)(iii): [The plan
maintenance process shall include a]
discussion on how the community will
continue public participation in the plan
maintenance process.

The 2017 plan details a strategy for
continuing public involvement.

The 2017 plan maintenance
strategy was carried over to the
2023 plan. In addition, the County
will use a proprietary online tool to
support the annual progress
reporting of mitigation actions.

Requirement §201.6(c)(5): [The local
hazard mitigation plan shall include]
documentation that the plan has been
formally adopted by the governing body

The County and 13 planning partners
participated in the 2017 planning
process.

The 2023 plan achieves DMA
compliance for the County and 13
planning partners. A list of partners
who met the planning criteria for
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Section 1. Introduction

44 CFR Requirement 2017 Plan 2023 Updated Plan

of the jurisdiction requesting approval DMA compliance are included in
of the plan (e.g., City Council, County Section 8 (Planning Partnership) of

Commissioner, Tribal Council). this plan. Resolutions for each
partner adopting the plan will be in

Appendix A of this volume.
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Section 2. Plan Adoption

SECTION 2. PLAN ADOPTION

2.2 OVERVIEW

This section contains information regarding adoption of the 2023 Warren County Multi-
Jurisdictional Hazard Mitigation Plan by Warren County and each of its participating jurisdictions.

2.1 PLAN ADOPTION BY LOCAL GOVERNING BODIES

Adoption by the local governing bodies demonstrates the commitment of Warren County and each
participating jurisdiction to fulfill the mitigation goals [and objectives] and mitigation strategies
outlined in the Plan. Adoption legitimizes the Plan and authorizes responsible agencies to execute

their responsibilities.

The County and all participating jurisdictions will
proceed with formal adoption proceedings when
FEMA provides conditional approval of this plan.
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 NYS DHSES. This will then
be submitted to FEMA for
documentation. The jurisdictions understand that

review and

FEMA will transmit acknowledgement of verification
of formal plan adoption and the official approval of
the plan to the Warren County mitigation plan
coordinator.

A sample resolution is included as Appendix A,
Resolution of Plan Adoption. Subsequent to plan
adoption, the resolutions of jurisdictions adopting
the plan will also be included in Appendix A.

1t TETRA TECH

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

[t lends 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 the program and grant administrators
that the plan’s recommendations have been
properly considered and approved by the
governing authority and jurisdictions’ citizens; and

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

3.1 INTRODUCTION

This section includes a description of the planning process used to update the Warren 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.
Warren County invited all jurisdictions in the county to join with them in the planning process. All
of the 13 local municipal governments in the County participated in the 2023 plan update
process as indicated in Table 3-1 below.

Table 3-1. Participating Warren County Jurisdictions

Participating Jurisdictions

Hague (T) Lake Luzerne (T)
Warren County
Horicon (T) Queensbury (T)
Bolton (T) Johnsburg (T) Stony Creek (T)
Chester (T) Lake George (T) Thurman (T)
Glens Falls (C) Lake George (V) Warrensburg (T)

e The plan considers all-natural hazards facing the area, thereby satisfying the natural hazards
mitigation planning requirements specified in DMA 2000.

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 the Plan review.

e The Warren 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 committees took into consideration planning
and zoning codes, ordinances, and recent land use planning decisions. The hazard mitigation
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Section 3. Planning Process

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
Warren County applied for and was awarded a multi-jurisdictional planning grant under the HMPG
Grant Program (EMN-2020-BR-063-0019), which has supported the development of this HMP.

Project management and grant administration has been the responsibility of the Warren County
Department of Emergency Services — Office of Emergency Management with support from the
Warren County Soil & Water Conservation District. 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;

e 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 April 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.
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Section 3. Planning Process

To facilitate plan development, Warren 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. All municipalities
participating in the plan update authorized the Steering Committee to perform certain activities on
their behalf, via the Letter of Intent to participate (FEMA mitigation planning “combination model”).
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,
o Developing a public and stakeholder outreach program,
o Assuring that the data and information used in the plan update process is the best
available,
o Reviewing and updating the hazard mitigation goals,
o ldentification and screening of appropriate mitigation strategies and activities;
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.

All municipalities in the County were invited to participate in the planning process, and received a
copy of the Planning Partner Expectations, outlining the responsibilities of the participants and the
agreement of the partners to authorize the Steering Committee to represent the jurisdiction in the
completion of certain planning elements as noted above. Within this plan, the greater universe of
County and local departments, agencies and jurisdictions that formally participated in the planning
process are referred to as the “planning partnership”, while the municipal government participants
are referred to as the “municipal planning partnership”.

The municipal planning partnership was charged with the following:

e Represent their jurisdiction throughout the planning process;

e Assure participation of all department and functions within their community that have a
stake in mitigation (e.g., planning, engineering, code enforcement, police and emergency
services, public works, etc.);

e Assist in gathering information for inclusion in the plan update, including the use of
previously developed reports and data;

e Support and promote the public involvement process;

e Report on progress of mitigation actions identified in prior or existing HMPs, as applicable;
e Identify, develop, and prioritize appropriate mitigation initiatives;
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e Report on progress of integration of prior or existing HMPs into other planning processes
and municipal operations;

e Develop and author a jurisdictional annex for their jurisdiction;

e Review, amend, and approve all sections of the plan update; and
e Adopt, implement and maintain the plan update.

Table 3-2 shows the current members of the planning partnership as of the time of publication of
this plan update.

Table 3-2. Warren County Hazard Mitigation Planning Partnership Members

Organization

Steering POC Alternate
Committee
Representative

Warren County

Ann Marie Mason

Director, Emergency Services

Warren County

Tammie DelLorenzo

Assistant to the County
Administrator

Warren County

Ashley Rivers

Emergency Services Coordinator

Warren County

Sara Frankenfeld

GIS Coordinator

Warren County

Ethan Gaddy

WC Planner/Climate Smart

Warren County Kevin Hajos Superintendent, Department of X -
Public Works
Finch Paper Sandy LeBarron Director of Environmental Health X =

and Safety

Warren County Soil
& Water
Conservation
District

Jim Lieberum,
CPESC

District Manager/County Hazard
Mitigation Coordinator

Town of
Queensbury

Laura Moore

Planner, Town of Queensbury

Adirondack/Glens
Falls
Transportation
Council

Aaron Frankenfeld

Staff Director. Adirondack/Glens
Falls Transportation Council

Bolton, Town

Joshua Westfall,
AICP

Planner

Richard Roman

Code Enforcement

Chester, Town

Craig Leggett

Supervisor

Larry Turcotte

Councilman

Jeremy Little

Zoning Administrator

Jessica Leerkes

Town Engineer

Glens Falls, City

Justin Reckner

Code Enforcement Officer

William Norton

Superintendent, Water & Sewer

Kris Vanderzee

Code Enforcement Officer
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Organization

Hague, Town

Edna A. Frasier

Town Supervisor

Steering

Committee
Representative

Section 3. Planning Process

POC

Alternate
POC

Matthew Coffin

Deputy Highway Superintendent

Matthew Magee

Zoning Administrator

Horicon, Town

Michael N. Geraci

Supervisor

Darian Granger

Highway Superintendent

Matthew Magee

Zoning Administrator

Johnsburg, Town

Danae Tucker

Bookkeeper

Fred Comstock

Highway Superintendent

Ernie Dunkley

Mike Dunkley

Deputy Highway Superintendent

Lake George, Town

Dan Barusch

Planning and Zoning

Rob Lanfear

Highway Department

Dan Barusch

Planning and Zoning

Ray Perry Mayor X
Lake George, Keith Lanfear Superintendent of Public Works
Village John Helms DPW Foreman

Lake Luzerne, Town

Eugene J. Merlino

Town Supervisor

Ronnie Deuel

Highway Superintendent

Karen Putney

Zoning Officer

Laura Moore

Land Use Planner

John Strough

Town Supervisor

Queensbury, Town | Craig Brown Director of Planning and Zoning X
Dave Duell Highway Superintendent
John O'Brien Director of Building and Codes

Stony Creek, Town | Frank E. Thomas Supervisor X
Ed Lowell, Jr. Councilman X
Deb Runyon Supervisor X

Thurman, Town Patrick Wood Highway Superintendent X

Thurman Town
Board

Town Board

Warrensburg, Town
Warrensburg, Town

James S. Hull

Code Enforcement Officer

Kevin B. Geraghty

Town Supervisor

Notes: POC = Point of Contact; WC = Warren County

It is noted that the jurisdictional Letter of Intent to Participate identifies the above “Planning Partner
Expectations” as serving to identify those activities comprising overall participation by jurisdictions
throughout the planning process. The various jurisdictions in Warren 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 Warren
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
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Section 3. Planning Process

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 B identifies those individuals who represented the municipalities during this planning
effort and indicates how they contributed to the planning process.

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 FPAs
are identified in the “Administrative and Technical” portion of the local Capability Assessments
presented within the jurisdictional annexes in Section 9, as well as in Appendix B.

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 and 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. 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.

Table 3-3 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
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satisfy.
Appendix C.

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

DMA 2000

Requirement

Description of Activity

Section 3. Planning Process

Documentation of meetings (agendas, sign-in sheets, minutes, etc.) may be found in

Participants

= b, 2 County approves resolution to apply for FEMA mitigation =
planning grant
= b, 2 County conducts procurement process for contract planning -
support
9/16/2022 2 Project Start Up Meeting: Discuss proposed planning process See Appendix
and scope of work including documenting participation, C
schedule, and public and stakeholder outreach and involvement.
2 All municipalities invited to participate in the planning process. -
2,3c GIS data collection meeting See Appendix
C
Bi-weekly - B-weekly project status meeting to discuss action items in Ann Marie
support of the expedited planning process Mason, Jim
Lieberum,
Ashley Rivers
Ic, 2 Interested jurisdictions submit Letters of Intent to Participate in See Appendix
this planning process, acknowledging municipal participation C
requirements and identifying planning point(s) of contact.
10/27/2022 1b, 2, 33, 3b, Steering Committee Meeting #1: Review project schedule; See Appendix
3c, 4a, 5¢ review municipal participation, discuss municipal Kick Off C
meeting and local data collection; review and discuss sources
and availability of county and regional data; discuss public and
stakeholder outreach efforts.
11/2/2022 1b, 2, 3a, 3b, Municipal Kick-Off Planning Partnership #1 Meeting: Complete County and
3c, 4a overview of planning process, plan participant expectations, municipal
review of hazards and hazards of concern identification, representatives
discussion of data needs and data collection process explaining and
all provided worksheets (hard copy and on resource CD), stakeholders.
discussion of public and stakeholder outreach efforts See Appendix
C
11/16/2022 Municipal Homework Support Meeting: The purpose of the County and
meeting was to provide an overview of information needed to municipal
update the local information for the Warren County Hazard representatives
Mitigation Plan (HMP) update. See Appendix
C
2 Media Release Public and
Stakeholders
2 Public project website developed: Core Planning
https://www.warrencountynewyorkhmp.com Team, Contract
Planner
2 Online Public Hazard Preparedness and Mitigation survey

developed

Core Planning
Team, Contract
Planner

'm TETRA TECH
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DMA 2000
Requirement

Description of Activity

Section 3. Planning Process

Participants

2 Online Stakeholder Hazard Mitigation surveys developed Core Planning
Team, Contract
Planner
12/14/2023 Steering Committee Meeting #2 Goals and Objectives Meeting: See Appendix
Purpose to confirm Hazards of Concern, Update Mission C
Statement, Goals and Objectives, and facilitate a SWOO.
2/10/2023 1a, 3a, 3b, 3¢, Steering Committee Meeting #3 Risk Assessment Meeting: See Appendix
3d C
2/15/2023 1a, 33, 3b, 3c, Planning Partnership Meeting #2 Risk Assessment Meeting: See Appendix
3d C
3/8/2023 Steering Committee Meeting #4: Purpose to provide a brief
progress report and address pending action items.
3/15/2023 1a, 2, 43, 4b, Mitigation Strategy Workshop See Appendix
4c D
Via email and 1b, 2, 3a-c, 3e Local annex input- Bolton (T) See Appendix
telecon — C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input- - Chester (T) See Appendix
telecon — C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input-- Glens Falls (C) See Appendix
telecon — C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input- - Hague (T) See Appendix
telecon — C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input- - Horicon (T) See Appendix
telecon - C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input - Johnsburg (T) See Appendix
telecon — C
March/May,
2023
Via email and b, 2, 3a-c, 3e Local annex input - Lake George (T) See Appendix
telecon — C
March/May,
2023
Via email and 1b, 2, 3a-c, 3e Local annex input - Lake George (V) See Appendix
telecon - D
March/May,
2023
Via email and 1b, 2, 3a-c, 3e Local annex input - Lake Luzerne (T) See Appendix
telecon — C
March/May,
2023
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DMA 2000 Description of Activity Participants
Requirement
Via email and 1b, 2, 3a-c, 3e Local annex input - Queensbury (T) See Appendix
telecon — C
March/May,
2023
Via emailand | 1o, 2, 3a-c, 3e Local annex input - Stony Creek (T) See Appendix
telecon - C
March/May,
2023
Via email and 1b, 2, 3a-c, 3e Local annex input - Stony Creek (T) See Appendix
telecon - C
March/May,
2023
Via email and | 1b, 2, 3a-c, 3e Local annex input - Warrensburg (T) See Appendix
telecon - D
March/May,
2023
6/2/2023 1b, 2, 3a-c, 3e County Annex Meeting AnnMarie
Mason, Jim
Lieberum,
Tammy
Delorenzo,
Ashley Rivers
6/7/2023 All Steering Committee Meeting Steering
requirements Committee;
Contract
Planner See
Appendix D
6/7/2023 All Steering Committee Meeting- Plan Maintenance, Draft Plan Steering
requirements Review Committee;
Contract
Planner See
Appendix D
2 Draft Plan posted to public project website Public and
Stakeholders
b, 2 Public and stakeholder comments to Draft Plan received and Public and
incorporated in to Final Plan. Stakeholders
All Final plan submitted to NYS DHSES and FEMA Region || NYS DHSES,
requirements FEMA Region Il
Upon plan la Plan adoption by resolution by the governing bodies of all All plan
approval by participating municipalities participants
FEMA

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
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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

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 committees. Stakeholder outreach was performed early and throughout the
planning process. In addition to “mass media” notification efforts, identified stakeholders were
invited to attend the kick-off meeting, while key stakeholders were requested to participate on the
Steering and/or Planning committees. 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.

Federal Agencies
FEMA Region ll: Provided updated planning guidance; provided summary and detailed NFIP data for

planning area; attended meetings; conducted a Mitigation Strategy Workshop; conducted plan
review.

US. Army Corps of Engineers (NY Division): Relevant NY Division projects and activities
summarized in plan.

National Weather Service (NWS): Source of data and information,.

National Oceanic and Atmospheric Agency (NOAA) — Coastal Resources Center: Source of data
and information.

State Agencies
New York State Department of Homeland Security and Emergency Services (NYS DHSES:

Headquarters and Region Il): Administered planning grant and facilitated FEMA review; provided
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updated planning guidance; attended meetings; attended workshops (e.g, hazard mitigation
planning, updating mitigation strategies), provided review of Draft and Final Plan.

New York State Department of Environmental Conservation (NYSDEC): Provided data and
information.

County and Regional Agencies, Commissions and Non-Profits
Warren County Soil and Water Conservation District (WC SWCD): Secured and administered

FEMA planning grant, managed project, arranged and attended meetings, served on Steering

Committee, provided data and information, facilitated, and supported public and stakeholder
outreach, identified ongoing and potential mitigation projects and initiatives, reviewed draft and final
plan sections.

Warren County Office of Emergency Services (WCOES): Supported WC SWCD with project
management, served on Steering Committee, arranged and attended meetings, provided data and
information, facilitated and supported public and stakeholder outreach, identified ongoing and
potential mitigation projects and initiatives, reviewed draft and final plan sections.

Warren County Department of Planning and Community Development (WCDPCD): Served on
Steering Committee, provided critical data and information, conducted GIS vulnerability assessment
analysis and provided GIS mapping, reviewed progress on original mitigation strategy, identified new
projects/initiatives, reviewed and provided input on draft and final plan sections.

Warren County Board of Supervisors: Project presented to the Board; various Board members
provided direct input to the project, including potential mitigation projects and initiatives.

Warren County Department of Public Works (WCDPW): Provided data and information, reviewed
progress on original mitigation strategy, identified new projects/initiatives, reviewed and provided
input on draft and final plan sections.

Warren County Department of Parks, Recreation and Railroad (part of WCDPW): Surveyed for
data on infestation events in the County

Warren County Department of Information Technology: Provided data and information; reviewed
and provided input on specific hazard profiles; identified possible mitigation actions.

Warren County Sheriff's Office: Provided data and information; reviewed and provided input on
specific hazard profiles.

Warren County Health Services: Provided data and information; reviewed and provided input on
specific hazard profiles; identified possible mitigation actions.

Warren County Emergency Preparedness and Response Committee: Provided data and
information; reviewed and provided input on specific hazard profiles; identified mitigation actions
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Regional and Local Stakeholders

Please see Appendix B (Participation Matrix) for further details regarding regional and local
stakeholder agencies. The stakeholders listed below were directly contacted by Warren County Soil
and Water Conservation District / Warren County Office of Emergency Services to take a
stakeholder survey which included the identification of specific mitigation actions/projects. Results
of the surveys can be found in Appendix D (Public and Stakeholder Outreach). Stakeholders included
a wide range of organizations and agencies including those who serve socially vulnerable and
underrepresented populations.

Academia (School districts and other academic institutions): Municipalities directly involved
school district representatives in the planning process, as identified in Appendix B. All school
districts, higher education and many technical/vocational institutions were provided the stakeholder
survey and invited to provide input, while some have identified specific mitigation actions/projects
included in the County or local mitigation strategies. The following have provided direct input to
the planning process:

= Lake George School District— Completed Survey
= Glens Falls City School District— Completed Survey
= Center for Disability Services, Prospect School- Completed Survey

Law Enforcement: = Many municipalities directly involved police and other law enforcement
representatives in the planning process, as identified Appendix B. Further, through the Warren
County OES, all police departments and law enforcement agencies in the County were notified of
the Stakeholder survey and invited to provide input, while some have identified specific mitigation
actions/projects included in the County or local mitigation strategies. The following have provided
direct input to the planning process:

= Warren County Sheriff's Office- Completed survey
= Glens Falls Police Department — Completed survey (multiple responses)

Hospitals and Health-Care Agencies/Facilities: The following hospitals and health-care facilities
in the county were provided the stakeholder survey and invited to provide input, while some have
identified specific mitigation actions/projects included in the County or local mitigation
strategies. The following have provided input to the planning process:

=  Warren County Health Services

= NYS Department of Health Glens Falls District Office
= Southern Adirondack Independent Living

= Glens Falls Hospital
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Business and Commercial Interests (including Camps): Businesses and commercial interests in
the county were provided the stakeholder survey and invited to provide input. The following have
provided input to the planning process:

o Lake George Regional Chamber of Commerce & CVB- Completed survey
e Greater Glens Falls Transit— Completed survey

Private Non-Profit Organizations: The following private non-profit organizations have provided
input to the planning process:

= Silver Bay, YMCA
Other:

e Warren/Hamilton Counties Office for Aging
e Warren County Parks Recreation & Railroad

Transportation

Adirondack / Glens Falls Transportation Council: Steering Committee member. Provided vulnerability
information and supported update of mitigation strategy.

Public Works:

The following have provided input to the planning process via the stakeholder survey:

= Glens Falls Common Council- Completed survey

Vulnerable Populations:
The below listed agencies that work with and represent the vulnerable populations in Warren County

were contacted to provide input to the planning process, to review the plan, and to utilize the plan
as an ongoing resource.

Agency/Entity ' Vulnerable Populations Served

Lake George School District Youth

Glens Falls City School District Youth

Center for Disability Services Youth

Warren County Health Services Elderly, Disabled, Low-Income, Non-English

Speaking

NYS Department of Health Glens Falls District Elderly, Disabled, Low-Income, Non-English
Office Speaking

Southern Adirondack Independent Living Elderly, Low Income
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Glens Falls Hospital

Elderly, Disabled, Low-Income, Non-English
Speaking

Adirondack / Glens Falls Transportation
Council

Non-Car owners

Warren/Hamilton Counties Office for Aging

Elderly, Disabled, Low-Income, Non-English
Speaking

Silver Bay, YMCA

Youth, Elderly, Disabled, Low-Income, Non-
English Speaking

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 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 Essex County (NY)
o Emergency Services
e Hamilton County (NY)

o Department of Emergency Management

e Saratoga County (NY)

o Sheriff's Office of Emergency Management

e Washington County (NY)
o Department of Public Safety

Input from neighboring counties which responded to the survey is summarized in the section below.
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3.3.1 Stakeholder and Neighboring County Survey Summaries

3.3.2  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 Warren County from the perspective of
stakeholders, as well as to identify specific projects
that may be included in the mitigation plan. It was
distributed to identified stakeholders, including the
various county and municipal departments and
agencies in the County. On January 5, 2023, an email

Figure 3-1. Stakeholder Types

® Academic/Research
M Business /{Commerce
Emergency Services

(police, fire, EMS5)
M Hospitals/Medical
Services
B Transportation

Public Works

B Utility Provider

was transmitted to 132 county-identified stakeholders to gather information on hazard risks and to

identify mitigation actions to increase resilience across the county. As of July 31, 2023, 15

stakeholders completed the survey, with 20% of respondents associated with the Business and
Commerce sector and 20% of respondents associated with the Hospital and Medical Services

sector as shown in Figure 3-1. Figure 3-2 details the service areas for the survey respondents, with

67 percent of the respondents from Warren County followed by 27% of respondents from the City
of Glens Falls. Eight other communities also provided survey feedback.

The Stakeholder Survey was broken down into 3
sections: Hazard and Damage Identification,
Community Preparedness, and Project Identification,
each detailed below. Survey results were shared with
the Steering Committee and Planning Partnerships in
scheduled meetings for consideration in the
development of mitigation strategies.

Hazard and Damage Identification

39 percent of survey respondents indicated that
buildings, facilities, or structures related to their
organization have been impacted by a natural hazard.

In addition to providing feedback as to whether or not
their facilities were damaged, stakeholders provided
input as to which areas are believed to be the most

Figure 3-2. Stakeholder Service Areas

B Warren County

M Bolton (T)
Hague (T)

W Glens Falls (C)

W Lake George [T)
Lake George (V)

B Queensbury (T)

W Warrensburg (T)

m Other

vulnerable to natural hazards. The respondents identified the following hazards and impacts:
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e Electric Substations and gas regulating stations. As we've all seen in the news with the
recent vandalism with electric utility equipment, it is high on the priority list for our security
teams.

e Salt mitigation to protect the lake. We currently use sand on the backside of our
building/parking area and salt/sand mixture on the front. No other hazards as of this writing.

e Reliance on pre-identified municipal buildings and locations that are owned and maintained
by City/Town municipalities for many of our activities.

e Our hub is the County Municipal Center. Vulnerabilities include fire, severe weather
impacting the facility, loss of internet and utilities caused by weather or man-made factors

e Road hazards - downed trees, winter driving conditions

e Industry along the river and watershed

e Issues with downed trees blocking the bikeway.

e Ice jams and flooding impact the Fish Hatchery every spring.

e Severe storms

o Lake George has concerns with power outages, fallen trees, water supply concerns, and
stormwater causing damage to roadways.

e The northern areas of the county near bodies of water are vulnearable to significant snow
storms, wind storms, and rainfall.

e The administrative offices on Quade Street, West Notre Dame, and Shippey Avenue
regularly have standing stormwater.

39% of respondents that believe their facilities are equipped to withstand natural disasters, while
8% of respondents do not believe that their facilities are equipped to withstand natural disasters.
The remaining 53% stated that their facilities may be properly equipped, or they do not know.

Planning

Regarding continuity of operations, respondents were polled to identify which types of
preparedness and continuity plans Figure 3-3. Types of Existing Plans
covered their facilities. The majority,
58.3% of respondents indicated that

their organization has developed an

B Continuity of
Operations Plan

. . H Emergency Operations
emergency operations plan, while only Plan
25% are covered by a continuity of _ o

Business Cantinuity

operations plan and/or a business Plan

continuity plan as shown in Figure 3-4. B None

On respondent questions whether NYS |
Department of Health is making the # Don't Know

impacts of climate change a priority in

Other
public health emergency preparedness
planning and indicated a desire to
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understand what steps are being taken to identify populations within Warren County to identify
populations with access and functional needs so planning considerations can be made and gaps
filled as funding becomes available.

Project Identification

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

e Tree Trimming program - each of our circuits are trimmed on 5-year cycles, that means
every 5 years “Main St in Queensbury™ will be inspected for danger trees and trimmed by
one of our tree contractors.

e "Computapole” program - This is a program that has us inspect and get eyes on every
piece of National Grid electric infrastructure throughout our territory. We identify potential
hazards like rotting poles, broken or unbonded guy wires, blown lightening arrestors, or
broken cross arms. Once they are reported, the issues are then sent to the field workers for
repairs. This is also done in 5-year cycles for each of our circuits.

o We have a similar program for our gas distribution system regarding our Leak Prone Pipe
program where we are replacing old cast iron mains and services with plastic. We have a
gas corrosion team that inspects our pipelines to make sure they are still in spec.

e We were able to take advantage of the second round of PPP funding because of our 501c6
corporate status that helped us through the pandemic financially. Other strategies in the
past have been to cut programs and not people to stay financially stable as an organization.

o Upgrading work from home opportunities if the facility is unusable, ensuring a suitable
secondary location is available for staff that have to be in the office, providing funding to
ensure IT and other equipment necessary to maintain operations is provided.

e Sewage treatment plant power project

e We have an emergency plan in place for fire, natural disasters and manmade disasters and
we conduct drills.

e Frequent inspections of facilities and regular maintenance

¢ Improved stormwater management, additional power generators,

The respondents identified the below-listed projects recently implemented that were recently
implemented to reduce vulnerability to hazard events:

e We are reworking our strategic plan and have begun a five-year financial look-back and a
five-year forecast CAGR - (compound annual growth rate).

¢ None at a County level. Public Health initiatives to mitigate the impacts of a disaster have
been undertaken as a requirement of the NYSDOH Office of Health Emergency
Preparedness annual core deliverables which must be completed to receive funding from
NYSDOH for the Warren County Public Health Emergency Preparedness program.

e SAIL has an internal emergency preparedness plan that we will exercise in the event of an
emergency.

e Installation of an emergency back-up generator
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e Storm water and sewage decoupling projects

e Frequent inspections of facilities and regular maintenance

e Installed manmade wetland to help manage stormwater and installed a limited number of
generators to offset power losses.

e The Warren County Continuity of Operations Plan was implemented.

Neighboring County Survey

The neighboring county survey was sent to the surrounding counties of Warren due to their
proximity to the county and because the effects of hazard events that impact Warren County would
be similar to that of their neighbors. Saratoga County submitted 2 responses to the survey.

Emergency Operations and Continuity of Operations Planning

Saratoga County provided responses to the survey and provided the following information. They
indicated that Warren County is involved in its community's comprehensive emergency operations
planning, such as by participating on a planning team, or providing resources during an emergency.
Specifically, they noted that Warren County was instrumental in helping Saratoga County develop
many of its plans and that Warren County is a partner that could be asked for assistance in a variety
of disasters.

Regarding emergency operations and disaster response, Saratoga County indicated that emergency
Managers work together to respond to incidents and may work together to mitigate against
incidents along shared vulnerabilities.

Regarding evacuations, the county noted that they collaborate with Warren County on establishing
evacuation routes and alternate evacuation routes. The counties consult one another before making
evacuation decisions that would impact one another (recommending evacuation routes into
neighboring jurisdictions.

Regarding sheltering, the county noted that they consult one another before making sheltering
decisions that would impact one another (recommending shelters in neighboring communities), and
share spaces suitable for temporary housing including locations suitable to place temporary housing
units to house residents displaced by a disaster.

Risk and Vulnerability

Respondents identified the following projects as requiring cross-collaboration between county
boundaries:

¢ Flooding along the Hudson - which serves as the boundary between a good portion our
counties. Additionally, various incidents along the Northway. Also, large scale incidents (eg
brush fire) along our rural border.
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e The hazard mitigation plan, intercommunity communication often by the highway
department leadership.
e Risks due to dams on common border.

Shared Hazards of Concern

Respondents provided comments about their answer to cross-collaboration projects and indicated
that Warren County and Saratoga County share information regarding mitigation shared during the
planning and implementation phases of the projects.

3.3.3 Public Ovutreach

In order to facilitate better coordination and communication between the Planning Committee 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.
Warren County engaged several agencies which provide support to a wide range of vulnerable
populations including youth, elderly, low income, and socially vulnerable populations. In this manner
the County deemed the public outreach to vulnerable populations effective as agencies that work
with and represent the vulnerable populations in Warren County were contacted to provide input to
the planning process, to review the plan, and to utilize the plan as an ongoing resource. This overall
public outreach effort is intended to increase the likelihood of hazard mitigation becoming one of
the standard considerations in the evolution and growth of Warren County.

The Steering and Planning committees 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.

e The Warren County Office of Public Information distributed a media release to local news
sources on December 9, 2022.

e An article was published in the Post Star on December 13, 2022.

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 Local Emergency Preparedness Working Group.

e A public website is being maintained as another way to facilitate communication between
the Steering Committee, planning partnership, public and  stakeholders
(https://www.warrencountynewyorkhmp.com). The 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.
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e 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 To be advised.

e The Warren County Office of Public Information included a request for public input in the

weekly Warren County Update (via email).
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Figure 3-5. Warren County HMP News Article (December 12, 2023)
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Warren County seeks input to update
hazard mitigation plan

Post-Star staff report Dec Y
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W arren County is looking for public input as it updates its Multi-Jurisdictional

Hazard Mitigation Plan, a document that details the potential hazards, such

as storm-related conditions, that could affect residents and visitors.

The plan is an opportunity to detail a variety of potential hazards that might affect
those who live in and visit Warren County. Ann Marie Mason, Warren County’s
director of emergency services, said that updating the plan allows the county and
participating jurisdictions to be eligible for future mitigation funding from the Federal

Emergency Management Agency.

“Public participation and feedback are a vital part of the hazard mitigation planning
process,” Mason said in a news release. “We ask that those who live in or visit Warren
County take the brief online survey to detail anv instances where thev have
experienced disaster or noted vulnerabilities, and their thoughts on changes that
should be made.”

e In order to facilitate coordination and communication between the Planning Committee and
citizens and involve the public in the planning process, the Plan Update will be available to
the public through a variety of venues.

e An on-line natural hazards preparedness citizen survey was developed to gauge household
preparedness that may impact Warren 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.

e The survey questionnaire was posted on the County website on
https://www.warrencountynewyorkhmp.com on December 9, 20, 22, 2022 and January 7, 12,
and March 9, 2023 was available through June 6, 2023 for public input. All participating
municipalities were 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.). The audience reach for Facebook, alone, was over 960 subscribers. Over 80 responses
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were collected. A summary of survey results is provided later in this Section with full results
provided in Appendix C of this plan.

Specific stakeholder 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. summary of survey results is provided later in this Section and full results provided
in Appendix C of this plan.

The Draft Plan was posted to the public website as of August 1, 2023, for public review and
comment. All public comments were directed to the Warren County Planning Department
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.

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”.

Figure 3-6. Warren County HMP Webpage and Local On-Line Outreach

WARREN COUNTY HAZARD MITIGATION PLAN

2023 UPDATE

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

Explore the Plan

2023 Warren County Hazard Mitigation Plan Update

Sections of the 2023 Warren County HMP update will be posted as available.

Municipal Annexes

s 9.02 Town of Bolton Download

s 9.03 Town of Chester Download
« 9.04 City of Glens_Falls Download
* 9.05_Town of Hague Download
* 9.06_Town of Horicon Download
« 9.07_Town of Johnsburg Download
* 9.08 Town of Lake_George Download
* 905 Village of Lake_George

Download

* 9.10_Town of Lake_Luzerne Download
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Figure 3-7. Warren County Newsletter — July 15, 2023

y COUNTY

NEW YORK

Warren County Weekly News
Week of July 14, 2023

Hazard Mitigation Plan input needed

WARREN COUNTY

2023 HAZARD MITIGATION
PLAN UPDATE

Warren County is wrapping up the five-year update to the county's Ha: Mitigation
Plan (HMP), and the agencies that are spearheading it need input from county
residents, particularly those who work with vuinerable populations such as the elderly
and disabled.

The plan is used to identify projects that can reduce damages from future natural

hazards. HMPs form the foundation for a community's long-term strategy to reduce disaster
losses and break the cycle of disaster damage, reconstruction, and repeated damage. These
plans are particularly important as we deal with more severe weather.

You can find draft information, broken down by community, by clickir

Those who review their community and would like to provide feedback an email Jim

Lieberum at Warren County Soil and Water Co 1 District at jiml
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Figure 3-8. Warren County Social Media Posts

HELP US COMPLETE OUR HAZARD MITIGATION PLAN

Warren County is looking for public input as it updates its Multi-Jurisdictional Hazard Mitigation
Plan, a document that details the potential hazards, such as storm-related conditions, that could
affect Warren County's residents and visitors.

This updated plan is an opportunity to detail a variety of potential hazards that might affect those
who live in and visit Warren County. Updating the plan allows the county and participatin... See

more

WARREN COUNTY

WE NEED YOUR HELP! @ v o e o ron

March § - ¥

HELP US COMPLETE OUR HAZARD MITIGATIONM PLAM -- Please note this plan was completed as

i ? of June 2023 and the survey is no longer active.
- g Warren County Office of Emergency Services and Warren County Soil and Water Conservation

& Fundi Y Plan & P strict are looking for public input as they J:ndate Warren County's Multi-Jurisdictional Hazard
ants & Funding 4 i B SRS Pl Mitigation Plan, a document that details the potential hazards, such as storm-related conditions,
that could affect Warren County's residents and visitars. Th... See more
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Section 3. Planning Process

Citizen Survey Summary

Those that live and work in Warren County were given the opportunity to be involved in the planning
process. One opportunity was the citizen 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 June 6, 2023, the survey received 81
Most residents receive

. . . responses.
information concerning

natural hazards through TV Demographically, survey respondents were from 11 municipalities

s (70L258) e s fisehmat within Warren County, as seen in Figure 3-8, with 51.4% having lived

(68.4%). 49% or respondents

Teeaid et sy e in the county for 20 years or more, and the vast majority (85.9) in

hazard information from the their own home. The most common (44.3%) age of respondents was
county website. over the age of 61. The majority (70.9%) of residents receive

information concerning a natural hazard through television news. A
similar number (68.4% receive information through the internet, and

only (13.9%) receive information through  Figure 3-8. Survey Respondent Municipalities

Town/Village email. a 235

4.23% M Bolton (T)
Survey respondents identified the following as 1.41% B Chester (T)

the top 5 most frequently occurring natural Glens Falls (C)

L . hnshb

hazard events within Warren County in the past = Johnsburg (1)

X . M Lake George (T)

10 years, as shown in Figure 3-3. Furthermore, Lok
ake George (V)

respondents identified the highest hazards of B Lake Luzerne (T)

concern (20% or more respondents reporting B Queensbury (T)

St Creek (T
very concerned) as noted below. m Stony Creek (T)

B Thurman (T)

B \Warrensburg (T)

e Climate Change - (24%)

e Severe Storms — wind, lightning, hail aoms 2% M Other
(32.1%)

e Extreme temperature — heat and cold

o The highest hazards of concern (20% or

(23.7%) .
Floodi ban flooding / more respondents reporting very

* ) ooding — urban tlooding / stormwater concerned) include: Climate Change,
issues (20.0%) Extreme Temperatures, Stormwater

e Severe winter storms — blizzard, heavy Flooding, Severe Weather, and Severe

snow, ice (28.2%) Winter Storms.
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Figure 3-9. Most frequently experienced natural hazard events in Warren County
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Respondents identified the following concerns regarding natural hazards:

e Inadequate shelters in case of emergencies.

e Removal of tree limbs that hang over NYS Route 9L.

e Receipt of real time alerts from Warren County similarly to FEMA.

e Requirement for each municipal government should be required to participate in this
process to assess their community for potential hazards and develop a mitigation plan.

e Warren County needs to address and fix the drainage issues.

e Address climate change and algae blooms.

e Implement more projects that focus on climate change and taking care of our
environment, such as adopt a highway and stream clean up days.

e Annual preparedness training at senior centers, at schools and in locations that citizens
are encouraged to attend. create a citizen team to work with Emergency Management
for Warren County.

e Improve accessibility for disabled people and Disaster Planning to include input from
disabled people with various disabilities, including respiratory.

e Adjustment of on-site work and schedules requirements at county office buildings
during severe winter storms to accommodate employees travel long distances to get to
Warren County Municipal Center and should not have to use personal time in case of
extreme weather.

e Review of runoff areas due to increase of extreme weather (heavy downpours and
sudden storms).
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Regarding investment in projects to reduce the impact of natural hazards, the three priority project
categories are the following:

e Improve the damage resistance of utilities (electricity, communications, water/wastewater
facilities etc.) (74.6%)

e Retrofit infrastructure, such as elevating roadways and improving drainage systems (65.7%)

e Replace inadequate or vulnerable bridges (55.2%)

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 Warren County 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.

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;

e 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.
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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:

e Comprehensive/Master Plans

e Building Codes

e Zoning and Subdivision Ordinances

¢ NFIP Flood Damage Prevention Ordinances

e Site Plan Requirements

e Local Waterfront Revitalization Plans

e Stormwater Management Plans

e 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. The A partial listing of the plans, reports and technical documents
reviewed in the preparation of this plan (inclusive of those which provided the basis for capabilities
in the previous plan) is included in Table 3-4. Additional plans providing source information are
found in the annexes as noted above as well as the References section of this plan.

Table 3-4. Record Review (Municipalities) - Record of the review of existing programs, policies,
and technical documents for participating jurisdictions

Existing plan, program

z:) tceucr:re\ir::ta;l gif;;’rfent Jurisdictional Applicability
Lake Watershed
Management Plan August 2019 Regional
Addendum

Lake Champlain
Watershed Roadside

Erosion Assessment 2012 Regional

and Inventory

Update
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Existing plan, program

. Date of Lo P
or technical Document Jurisdictional Applicability
documents

Upper Hudson River
Watershed March 2020 Regional
Management Plan
Friends Lake October .
Watershed Regional
2017
Assessment
Lake Champlain
Nonpoint Source
Pollution Sub- .
Watershed March 2018 Regional
Assessment and
Management Plan
Lake George HAB .
Plan 2022 Update August 2022 Regional
Adopted Budget 2022 Warren County
Uniform Fire &
Building Code 2007 Warren County
Comprehensive
Emergency 2022 Warren County
Management Plan
Bronze
Climate Smart Report Certified Warren County
5/28/2022
MS4 Annual Report 2018 Warren County
Hazardous Materials 51-Oct Warren County
Response Plan
Hazardous Weather 21-May Warren County
Annex
Mass Care Plan 2020 Warren County
Annex
CDBG 2021 Annual
Report and COMP 2021 Warren County
Plan
Warren County Soil &
Water Conservation
Districts 2021 Annual 2021 Warren County
Report
Currently
Comprehensive Plan under Warren County
development
Excessive Heat Plan 2022 Warren County
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‘:,:) tceucr:r;ir::ta;l gﬁ::i?rfent Jurisdictional Applicability
Upper Hudson River
Watershed 20-Mar Warren County
Management Plan
LC Nonpoint Source
Pollution Watershed 18-Mar Warren County
Assessment and
Management Plan
Warren County -
Dam Risk into Local 2021 Warren County
HMG Plans
Building Code - Town of Bolton
Flood Prevention - Town of Bolton
2023 Budget 2023 Town of Bolton
Ll 2018 Town of Bolton
Law
Water Dept .Rules 2010 Town of Bolton
and Regulations
SNl 2003 Town of Bolton
2003
Zoning, Subdivision
of Land. Stormwater - Town of Bolton
Regulations
Lake Champlain
Watershed Roadside 2012 Bolton (T), Hague (T), Lake George (T), Queensbury (T)

Erosion Assessment

Lake George HAB
Plan 2022 Update

August 2022

Lake George (T), Bolton (T)

Budget 2022 2022 Town of Chester
Community Forest ) Town of Chester
Master Plan
JO Dta\mage - Town of Chester
Prevention
Floodplain
Development Permit i Town of Chester
Loon Lake Watershed

2021
Report 2021 0 Town of Chester
Master Plan 2002 Town of Chester
FEESITEL June 2021 Town of Chester

Improvement Plan

Shoreline Cutting
Restrictions

Town of Chester
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Existing plan, program
&P prog Date of

or technical Document Jurisdictional Applicability
documents

Shoreline

. 2005 Town of Chester
Regulations
Subd|V|§|on 2012 Town of Chester
Regulations
Zoning Law 2019 Town of Chester
Schroon Lake
Watershed 2019 Town of Chester
Management Plan
Addendum
Friends Lake
Watershed 17-Oct Town of Chester
Assessment
Loon Lake Watershed 21-Nov Town of Chester
Report
2020-2024 CDBG Con .
Plan & Action Plan 2020 City of Glens Falls
Building Code Admin - City of Glens Falls
Climate Smart Report 2021 City of Glens Falls
Flood Démage - City of Glens Falls
Prevention
Sewer a_nd Water = City of Glens Falls
Regulations
Site Altgratlon - City of Glens Falls
Regulations
Subdivision of Land - City of Glens Falls
Trees Regulations - City of Glens Falls
Zoning - City of Glens Falls
Building Construction - Town of Hague
Drainage Ditches 1990 Town of Hague
Flood Démage 1996 Town of Hague
Prevention
Subdivision of Land 1977 Town of Hague
Zoning 1977 Town of Hague
2023 Budget 2023 Town of Hague
2010 Comprehensive 2010 Town of Hague
Plan
ANIEhliL] 2012 Town of Horicon
Assessment Form
First Wilderness Plan 2019 Town of Horicon

2019
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Existing plan, program

Date of

Section 3. Planning Process

or technical Document Jurisdictional Applicability
documents
Subd|V|s_|on 1989 Town of Horicon
Regulations
Zoning Law 2016 2016 Town of Horicon
AL i Oy 2021 Town of Johnsburg
Report
Comprehensive Plan 2005 Town of Johnsburg
N'orth Creek Sewer = Town of Johnsburg
District Report
Water D.IStrICt 2010 Town of Johnsburg
Regulations
Zoning Law 2007 Town of Johnsburg
2005 Lake George
Recreation Study 2005 Town of Lake George
Plan
2009 LG Watershed
Stream Assessment 2006 Town of Lake George
Plan
2013 A GFT(.: 2013 Town of Lake George
Transportation Plan
2013.LG Aqua_t|c 2013 Town of Lake George
Invasive Species Plan
2015 Fate of the Lake 2015 Town of Lake George
Plan
2015 Stormwater 2015 Town of Lake George
Plan
2018 LG Economic 2018 Town of Lake George
Development Plan
2020 MS4 Report 2020 Town of Lake George
Climate Smart Report
_Web Site - Town of Lake George
Comprehenswe Plan 2016 Town of Lake George
Appendices
Comprehensive Plan 2016 Town of Lake George
Er.1V|ro.nmentaI & . 1972 Town of Lake George
Historic Preservation
Fire Prevention &
Building Construction 1984 Town of Lake George
D
Flood talmage 1996 Town of Lake George
Prevention
lid w
Solid gste 1990 Town of Lake George
Regulations
Subdivision of Land 1978 Town of Lake George
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Existing plan, program
or technical
documents

Date of
Document

Jurisdictional Applicability

Section 3. Planning Process

Water Regulations 1988 Town of Lake George
Water District

Improvements - Town of Lake George
Report

Zoning 2018 Town of Lake George
Building Construction 2018 Village of Lake George
Climate Smart Report - Village of Lake George
Development 2010 Village of Lake George
Moratorium

Fire Prevention 1977 Village of Lake George
Flood Df:\mage 1996 Village of Lake George
Prevention

MS4 Annual Report 2022 Village of Lake George
Property .

Maintenance 2009 Village of Lake George
Sewers 1973 Village of Lake George
Storm Sewer System 2016 Village of Lake George
Stormwater .

Management Plan 2014 Village of Lake George
Streets and .

Sidewalks 2011 Village of Lake George
Tree Regulations 2021 Village of Lake George
Water Regulations 1992 Village of Lake George
Water Report - Village of Lake George
Zoning 2005 Village of Lake George
Adopted Budget 2022 Town of Queensbury
BU|Id!ng = Town of Queensbury
Requirements

Capital Projects 2022 Town of Queensbury
Climate Smart Report - Town of Queensbury
Comprehensive Plan 2007 Town of Queensbury
Flood Dta\mage 1996 Town of Queensbury
Prevention

Freshwater Wetlands 1976 Town of Queensbury
o] Ly i, 1970 Town of Queensbury
Sewer

MS4 Annual Report 2022 Town of Queensbury
Queen:sbuty Sewer 2021 Town of Queensbury
Consolidation

Stormwater 2012 Town of Queensbury

Management Plan
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Existing plan, program

. Date of C P
or technical Document Jurisdictional Applicability
documents

Subdivision of Land 2010 Town of Queensbury

Water Regulations 1970 Town of Queensbury

Zoning - Subdivision Town of Queensbury
. 1992

Review

Zoning 2009 Town of Queensbury

2023 Budget 2023 Town of Stony Creek

2022 Budget 2022 Town of Thurman

Subd|V|s_|on = Town of Thurman

Regulations

Comprehensive Plan 2012 Town of Warrensburg

Annual Drinking

Wi Ol Ty R aai 2021 Town of Warrensburg

Tow.n Code 2014 2014 Town of Warrensburg

Section 1

Towp Code 2014 2014 Town of Warrensburg

Section 2

Tow.n Code 2014 2014 Town of Warrensburg

Section 3

Towp Code 2014 2014 Town of Warrensburg

Section 4

River Street

Streetscape 2015 Town of Warrensburg

Revitalization Plan

Notes: T = Town, V = Village

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 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”).
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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

Warren 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.warrencountynewyorkhmp.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 Committee’s annual evaluation and posted on the public website
(currently https://www.warrencountynewyorkhmp.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
(Mr. Jim Lieberum, District Manager of the Warren County Soil & Water District ) 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 Committee will assist the HMP Coordinator. Additional meetings may also
be held as deemed necessary by the Planning Committee. 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 Committee. The Planning Committee 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.

Jim Lieberum, District Manager of the Warren County Soil & Water District 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:

Mailing Address: 394 Schroon River Road, Warrensburg NY 12885
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Email Address: jiml@warrenswcd.org
Telephone: 518.623.3119
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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) as well as critical facilities
located within Warren County. In Section 5, specific profile information is presented and analyzed
to develop an understanding of the study area, including the economic, structural, and population
assets at risk and the particular concerns that may be present related to hazards analyzed (for
example, a high percentage of vulnerable persons in an area).

4.1 GENERAL INFORMATION

Warren County is located in the northeastern part of New York State. It is bounded on the east by
Lake George and Washington County, to the west by Hamilton and Saratoga Counties, to the north
by Essex and Hamilton Counties, and to the south by Saratoga County (Warren County 2016).

Warren County was formed in 1813 from Washington County. The County is included in the Glen Falls
Metropolitan Statistical Area. Warren County consists of 13 municipalities, covering 932 square miles
and estimated population of 65,737 (Census 2020). The County is one of the 62 counties in New
York State and is comprised of one city, 11 towns, and one incorporated village. As of the 2020
Census, Warren County is the 38" most populated County in the State and ranks 25 in total land
area.

The County contains 11 town governments, 1 city government, 1 village government, and the County
government. State and federal government statutes and regulations control how the local
governments operate. Local governments include the city of Glen Falls; the towns of Bolton, Chester,
Hague, Horicon, Johnsburg, Lake George, Lake Luzerne, Queensbury, Stony Creek, Thurman, and
Warrensburg; and the village of Lake George. The County and each municipality operate under the
limits prescribed by various rules and laws of New York
State. Each government entity has various
responsibilities, funding sources, staffing levels, elected

positions, and administrative capacities (Warren County
2016).

4.2 MAJOR PAST HAZARD EVENTS

Presidential disaster declarations are typically issued for

a
YY)

Severe Storm

hazard events that cause more damage than state and
local governments can handle without assistance from
the federal government, although no specific dollar loss
threshold has been established for these declarations. A
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presidential disaster declaration puts federal recovery programs into motion to help disaster

victims, businesses, and public entities. Some of the programs are matched by state programs.

Review of presidential disaster declarations helps establish the probability of reoccurrence for each

hazard and identify targets for risk reduction. Table 4-1 lists the Federal Emergency Management
Agency (FEMA) disaster declarations that included Warren County through December 2022
(records date back to 1954).

Table 4-1. Federal Disaster Declarations in Warren County, New York (1954 to 2022)

Disaster . . .
Number Event Date(s) Declaration Date Incident Type Title
DR-515-NY July 21,1976 July 21,1976 Flood Severe Storms & Flooding
EM-3107-NY March 13-17,1993 March 17,1993 Snowstorm Severe Blizzard
DR-1095-NY January 19-30, 1996 January 24,1996 Flood Severe Sto.rms and
Flooding
. Hurricane Floyd Major
DR-1296-NY September 16-18, 1999 September 19,1999 Hurricane . .
Disaster Declarations
EM-3155-NY May 22 - November 1, 2000 October 11, 2000 Other West Nile Virus
DR-1391-NY September 11, 2001 September 11, 2001 Fire Fires and Explosions
DR-1415-NY April 20, 2002 May 16, 2002 Earthquake Earthquake
EM-3186-NY August 14-16, 2003 August 23, 2003 Other Power Outage
DR-1534-NY May 13 — June 17, 2004 August 3, 2004 Severe Storm Sever;f;gi:zs and
DR-1564-NY August 13 - September 16, October 1, 2004 Severe Storm Severe Storms and
2004 Flooding
August 29 - October O], September 30, . Hurricane Katrina
EM-3262-NY 2005 2005 Hurricane Evacuation
DR-1899-NY March 13-31, 2010 April 16, 2010 Severe Storm Severe Storms and
Flooding
Severe Storms, Flooding,
DR-1993-NY April 26 - May 8, 2011 June 10, 2011 Flood Tornadoes, and Straight-
Line Winds
DR-4020-NY August 26 —Qg]eiptember 5 August 31, 201 Hurricane Hurricane Irene
EM-3351-NY October 272;)]l\;ovember 8 October 28, 2012 Hurricane Hurricane Sandy
Severe Storms and
DR-4129-NY June 26 - July 10, 2013 July 12, 2013 Flood .
Flooding
October 31 - November 1, Severe Storms, Straight-
DR-4472-NY 2019 December 19, 2019 Severe Storm Line Winds, and|Flooding
EM-3434-Ny | January 202'5250 ~May Tl March 13, 2020 Biological Covid-19
DR-4480-Ny | “anuary 202'3250 - May Tl March 20, 2020 Biological Covid-19 Pandemic
Source:  FEMA 2023
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4.3 PHYSICAL SETTING

This section presents the physical setting of Warren County, including its location, topography,

hydrography and hydrology, climate, and land use and land cover.

4.3.1 Location

Warren County is located in the mountainous Adirondack Region of New York State, with 96-percent
of the County is within the Adirondack State Park. It is a popular tourist destination due to its many
lakes and recreational activities. The County’s largest population centers include the City of Glens
Falls and the Town of Queensbury.

4.3.2 Topography and Geology

.. The County lies mainly within the Adirondack physiographic province, though the far southeast
corner does lie within the Ridge and Valley province (CARA 2002). The two provinces are
distinguished by the sharp contrast in topography and bedrock. The contrast was caused by down-
faulting of the mountains to the north and erosion of the limestone in the south (USDA SCS 1989).
Elevations in the mountainous areas of the County typically range from 1,200 to 2,500 feet above
sea level, with the top of Gore Mountain (the highest point in the County) reaching 3,583 feet. The
lowland areas typically vary by less than 100 feet in elevation (USDA SCS 1989).

Geology in the Ridge and Valley province consists of sandstone and sedimented carbonates (e.g.,
limestone, dolomite), formed by an advancing sea and subsiding continental margin between the
Paleozoic and Ordovician ages (USDA SCS 1989). The Adirondack province consists mostly of pre-
Cambrian metamorphic rock, generally quartzofeldspathic gneiss (quartz and feldspar) overlain by
marble, quartzite, and anorthosite (USDA SCS 1989).

The topography, soils, and drainage of the County have been significantly influenced by repeated
periods of glaciation during the Pleistocene Epoch (USDA SCS 1989). Glaciers advanced through the
valleys, gouging them and increasing the topographic relief. As the ice thickened, it covered the hills
and rounded the County’s peaks and ridges. The several-thousand-feet-thick ice created sag in the
Earth’s crust, which resulted in the land tilting to the north. This, in turn, impacted the formation of
lakes and the County’s drainage system.
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Figure 4-1. Site Location Map of Warren County
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4.3.3 Hydrography and Hydrology

Numerous ponds, lakes, creeks, and rivers make up the waterscape of Warren County. The major
waterways within the County include Lake George, Schroon Lake, Hudson River, Brant Lake, Schroon
River, Loon Lake, Glen Lake, 13th Lake, Garnet Lake, Trout Lake, Harrisburg Lake, Lake Luzerne. The
County border also goes around Schroon Lake in the north. Figure 4-2 shows the drainage basins
and watersheds located in New York State, and Warren County’s location.

Figure 4-2. Location of Warren County in Relation to Drainage Basins in New York State
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] rowwcimy sounoary
[ ] nvsspiciT Huc

NYS MAJOR DRAINAGE BASIN NUMBER AND NAME

[ 01 LAKE ERIE - NIAGARA RIVER

I 02 ALLEGHENY RIVER

[] 03 LAKE ONTARIO AND MINOR TRIBUTARIES
7] 04 GENESEE RIVER

[ 05 cHEMUNG RIVER

[l o5 SUSQUEHANNA RIVER

[[_] 07 SENECA-ONEIDA-OSWEGO RIVER
[ o¢ BLACK RIVER

[ 09 ST LAWRENCE RIVER

I 10 LAKE CHAMPLAIN

[ 11 UPPER HUDSON RIVER

I 12 mMoHAwK RIVER

[ ] 13 LOWER HUDSON RIVER

I 14 OELAWARE RIVER

I 15 PASSAIC-NEWARK (RAMAPO RIVER)
[ 16 HOUSATONIC RIVER

17 ATLANTIC OCEAN - LONG ISLAND SQUND

Source:

Note:

NYSDEC 2012

Warren County’s approximate location is shown by the red oval.

The County lies within the Upper Hudson River and Lake Champlain drainage basins as described
below.

= Upper Hudson Drainage Basin makes up approximately one-third of the larger Hudson River
Basin, which also includes the Mohawk River Watershed. The Upper Hudson Drainage Basin
begins in the Adirondack Mountains and drains to the Troy Dam at the confluence of the
Mohawk River. This watershed covers 4,620 square miles of land in New York State and contains
7140 miles of freshwater rivers and streams. There are 229 significant freshwater lakes, ponds
and reservoirs located within the Drainage Basin that include: the Great Sacandaga Lake, Indian
Lake, Schroon Lake, and Saratoga Lake (NYSDEC 2015).
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= Lake Champlain Drainage Basin drains over 8,200 square miles (3,050 square miles in New
York) of land between the Adirondack Mountains in New York and the Green Mountains in
Vermont. It contains nearly 4,900 miles of freshwater rivers and streams. There are 235
significant freshwater lakes, ponds, and reservoirs located within the Drainage Basin that
include: Lake George, Upper Saranac Lake, Lower Saranac Lake, and Lake Placid (NYSDEC 2015).

The drainage basins are further divided into watersheds. Figure 4-3 shows the watersheds within
Warren County. The Sacandaga Watershed, Upper Hudson Watershed, and Hudson-Hoosic
Watershed are within the Upper Hudson Drainage Basin. The Mettawee River Watershed is within the
Lake Champlain Drainage Basin.

Figure 4-3. Watersheds in Warren County

Lake Champlain
Watershed

Upper Hudson
Watershed

Sacandaga
Watershed

Mettawee River .—".
Watershed

Hudson-Haoosic
Watershed

Prepared by Warren County GIS
September 2015
data source: NRCS HUCS watershed boundary dataset
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4.3.4 Climate

Warren County has a continental climate. Airflow and weather systems that affect the area are
primarily of continental origin. The climate also is designated as humid because the major circulation
patterns of the atmosphere carry generous quantities of moisture toward the northeastern U.S.
(NRCS 2004). The climate of Warren County is one of long summers and short winters. The average
annual temperature is approximately 40-48°F, with extremes varying from -35°F to 100°F. The
average annual precipitation for the County is approximately 38-47 inches.

4.3.5 Land Use and Land Cover

According to the United States Geological Survey (USGS), the greatest share of land use/land cover
in Warren County is deciduous forest, covering 78.8-percent of and in the county. The next highest
land use is urban, with a little over 5-percent of the land area. Commercial and industrial land uses
are found in and around the villages of the County and along Interstate 87, US-9, and State Routes
8, 9N, and 28. Industrial uses are scattered throughout the County and include the hospital,
government buildings, non-profit affiliated facilities, and schools. Table 4-2 shows the distribution
of land use throughout the County (USGS 2019). Figure 4-4 illustrates the land use categories in the
County.

Table 4-2. Warren County Land Use Classification Table

Land Use Category 2019 Data
Percent of County
Agriculture 7,012 12%
Barren Land 908 0.2%
Forest 469,192 78.8%
Rangeland 7,031 1.2%
Urban Area 34,590 5.8%
Water 40,270 6.8%
Wetlands 36,560 6.1%
Source: USGS/NLCD 2019
TETRA TECH 2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
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Figure 4-4. Land Use Land Cover for Warren County
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4.4 POPULATION AND DEMOGRAPHICS

An understanding of the planning area population
characteristics provides context to determine the
impacts of natural hazards in the County. As noted in
Section 5.1 (Methodology) of this plan, modeling of the
impacts of natural hazards on the population was
performed using FEMA’'s Hazards U.S. Multi-Hazard
(HAZUS-MH) in which the
information includes the 2010 U.S. Decennial Census

available population

data, which indicates a county population of 62,259.

However, more current data, according to U.S.

Decennial Census Bureau in 2020 indicates a county

population of approximately 65,737, which is an

Section 4. County Profile

Various Census Bureau products were used as
sources for the population trends section. The
Decennial Census is the official population count
taken every 10 years. American Community Survey 5-
Year Estimates are used to show annual population
changes, but it is not an official population count. 5-
Year Estimates are used because they are the most
accurate form of American Community Survey with
the largest sample size, which allows for greater
accuracy at smaller geographic areas. The American
Community Survey 5-Year Estimate products were
used to establish annual changes in population. The
numbers provided are not official census counts but
are official estimates provided to communities so
that they may have a greater understanding in
population changes within their jurisdictions.

increase in population since 2010. Table 4-3 shows the 2020 Census Data for Warren County and

also includes the American Community Survey (ACS) 5-year Population Estimates from 2021. The

information presented in this table is the best available population data available during the HMP

update.

It is important to note that as a year-round tourist destination, the County’s population fluctuates

greatly as a result of many visitors, particularly during the summer months. Lake George and the

Great Escape theme park are major attractions and mass gathering locations. There is a notable

aging population in Warren County (Warren County Emergency Services 2022).

Table 4-3. Warren County Population Statistics

2020 Population

% %
Over Population Population

Jurisdiction 65 Over 65 Under 5 Under 5

Bolton (T)

Non- Non-
English
Speaking Speaking Disability Disability Level Level

American Community Survey 5-Year Population Estimates (2021)***

% %
Population % Population
Population Below
English with Poverty Poverty

Chester (T)

Glens Falls (C)

Hague (T)

Horicon (T)

Johnsburg (T)

Lake George (T)

Lake George (V)*

Lake Luzerne (T)

Queensbury (T)

Stony Creek (T)

Thurman (T)

TETRA TECH
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2020 Population American Community Survey 5-Year Population Estimates (2021)***
% %
Population % Population
% % % Non- Non- Population Below
County Over Population Population  English English with Poverty Poverty
Jurisdiction Total Total 65 Over 65 Under5  Under5 Speaking Speaking Disability Disability  Level Level

Warrensburg (T) 3,959 6.0% 779 19.7% 213 5.4% (0] 0.0% 795 20.1% 326 8.2%

Warren County

65,737 | 100.0% | 14,754 | 22.4% 2,850 4.3% 354 0.5% 9,914 15.1% 5,151 7.8%

(Total)
*Lake George (V) is 100% within Lake George (T). Subtracted village totals from town to assign correct town totals.
**Source: U.S. Census Bureau 2020 Decennial Total Population
***Source: U.S. Census Bureau 2021 ACS Vulnerable Population Totals

4.4.1 Vulnerable Populations

DMA 2000 requires that HMPs 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. The vulnerable populations identified for the purposes of this plan include (1) the elderly
(persons aged 65 and over) and (2) those living in low-income households. Identifying
concentrations of vulnerable populations can assist communities in targeting preparedness,
response, and mitigation actions.

Populations with a higher level of vulnerability can be more seriously affected during the course of
an emergency or disaster. Vulnerable populations have unique needs that need to be considered by
public officials to help ensure the safety of demographics with a higher level of risk. Additionally,
different types of vulnerable populations are impacted by different types of hazard events. For
example, those with limited access or no access to a vehicle may be more impacted by a hazard
event as they will likely have more issues evacuating if necessary.

Figure 4-5. Warren County Social Vulnerability Index (FEMA NRI)

Additionally, the I‘. \'; _ 1\ Score 14.39
. | ( Adirondack L s
FEMA National -‘ ) el A ')/.L’ National Percentile
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| a Rutland  / .
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has a low social vulnerability score with a score of 14.39 out of 100, which notes that the county has
a very low susceptibility to the impacts of natural hazards when compared to the rest of the U.S.

Due to the low social vulnerability, additional community outreach to vulnerable populations was not
required above and beyond engaging agencies that work with and represent the residents of Warren
County.

Age

Children are considered vulnerable to hazard events Figure 4-6. Warren County Population

because they are dependent on others to safely access Under 5 (per square mile)

resources during emergencies and may experience et 8 ' PR
f e

increased health risks from hazard exposure. The elderly ﬂ——c’*

are more apt to lack the physical and economic
resources necessary for response to hazard events and
are more likely to suffer health-related consequences. \
Those living on their own may have more difficulty
evacuating their homes. The elderly also are more likely
to live in senior care and living facilities where | ‘ -
emergency preparedness occurs at the discretion of \ /Jif ' 
facility operators. According to the 2020 U.S. Census, e, 4

\
1

the median age in Warren County was 47.5 years. In Population Under 8/

order to protect the older population during hazard [Sauars Mile . 1
events, the plan supports adopting more resilient and L[ 0 ) e

‘:lso. 100 --300-600

‘.‘IOO - 150

efficient building and land use standards, avoiding siting

,\_-_,.\_,____/\_)"‘_

senior housing and facilities near hazard-prone areas,
reducing the risk to community lifelines, and ensuring that critical facilities and services have
alternate power sources.

The 2020 U.S. Census reports that 4.1% of the County’s total population is under the age of 5 and
24.4% of the County’s total population is over the age of 65. Figure 4-6 shows density of the Warren
County population under age 5.
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Figure 4-7. Warren County Low-Income The 2020 U.S. Census median household income in
Population (per square mile) Warren County was $68,765, and the per capita

X =

~r b

= f ’_;'_7_____,H—?*_,’“ income was $41247. The U.S. Census Bureau identifies
[ . 1 | households with two adults and two children with an
i o s J,f’- annual household income below $27,479 per year as

¢! ] ~ low income (U.S. Census 2023). The 2020 U.S. Census

j '\1 ; . /” ;‘ indicates 10.2-percent of the population in Warren

" Fal i = " County lives below the poverty level. Figure 4-7 shows

y E i 1\ ’ JJ ; S the distribution of low-income population in Warren
I". Ei. \ 'k County.

Lill e | The spatial U.S. Census data for household income

v 7 ’ '&) provided in HAZUS-MH includes two ranges (less than

ng;}.c.,m, }-opuiat;,n; 5 f\‘\; | $10,000 and $10,000-$20,000/year) that were

Jﬂt:? -msgo\ /;"g’-l'ﬁg } totaled to provide the low-income data used in this

‘ T o -m')_llom”j ‘; study. This does not correspond exactly with the

i""”'m ) poverty thresholds established by the 2020 U.S.

Census data. This difference is not believed to be
significant for the purposes of this planning effort; therefore, for the exposure and loss estimations
in the risk assessment, the 2020 U.S. Census data in HAZUS-MH is reported.

While age and income have been traditional indicators of vulnerable populations, the CDC Social
Vulnerability Index (SVI) is a recent tool used to identify socially vulnerable populations. The CDC
defines socially vulnerable population using factors such as poverty, lack of access to transportation,
and crowded housing. These factors may weaken a community’s ability to prevent human suffering
and financial loss in a disaster. The SVl uses U.S. Census data to determine the social vulnerability of
every census tract. The SVI ranks each tract on 16 social factors, including poverty, lack of vehicle
access, and crowded housing, and groups them into four related themes. Maps of the four themes

are shown in the figure below. Each tract receives a separate ranking for each of the four themes, as
well as an overall ranking.

Social Vulnerability Index (SVI)

The CDC defines socially vulnerable population using factors such as poverty, lack of access to
transportation, and crowded housing. These factors may weaken a community’s ability to prevent
human suffering and financial loss in a disaster. The SVl uses U.S. Census data to determine the social
vulnerability of every census tract. The SVI ranks each tract on 16 social factors, including poverty,
lack of vehicle access, and crowded housing, and groups them into four related themes. Maps of the
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four themes are shown in the figure below. Each tract receives a separate ranking for each of the
four themes, as well as an overall ranking.

Figure 4-8. Warren County Overall Social Vulnerability Index
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Figure 4-9. Warren County SVI Themes
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The maps indicate that majority of population in the county have social vulnerability a theme index
in the lower half of the spectrum. Regarding the household characteristics theme, the highest index
is seen in the center portion of the County. For the racial and ethnic minority theme the majority of
the County reflects the lowest vulnerability with a small area in the southeast portion of the
County indicating some vulnerability. The housing/transportation theme shows a range of
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vulnerability from the highest index in the northwest and central areas of the County. This analysis
can inform planning and financial policy regarding social equity in the future. . For each hazard
type identified in the plan, there are different types of socially vulnerable population groups that
may be more impacted. Considerations for improving outcomes for vulnerable populations will
include increased outreach and public education, increased preventative measures, and
strengthened local plans and policies. In order to protect low-income populations during a hazard
event, the plan supports investment in underserved areas, assessing social vulnerability indicators,
and considering impacts before a mitigation project to ensure that it helps at-risk populations.

Other Vulnerability Factors

Additional vulnerability factors impact a community or group’s ability to prepare, respond, or
recover from a hazard event. These factors can increase vulnerability. Physical barriers, such as a
lack of vehicle access or transportation options, can be a challenge. Warren County has 8.65% of
households without a vehicle, a low rate per the FEMA Resilience Analysis and Planning Tool (RAPT).
The percentage of households with limited English language can also be a challenge. Warren
County has a very low rate of households with limited English language skills at a rate of 0.55%
(RAPT). Another vulnerability factor is related to educational attainment. In Warren County, 8.49%
of the population does not have a high school diploma (RAPT). Lastly, Warren County also has a
low rate of the population with a disability rate of 15.26%. To protect against transportation related
vulnerabilities, network drainage, transit system resilience, evacuation routes, and critical roadways
should be considered and prioritized. To protect those with disabilities, accessibility must be a
component of implemented resilience measures. Universal design is important to building far
reaching resilience and mitigation projects.

4.4.2 General Building Stock

According to 2021 ACS, 39,902 housing units are located in Warren County. A household includes all
the people who occupy a housing unit as their usual residence. 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). A majority of the units (72-percent) are
one-unit detached homes. The median price of a single-family home in the County was estimated
at $214,300 based on the 2021 ACS (U.S. Census Bureau 2023).

For this update, the general building stock inventory was developed using NYSERDA 2022 building
footprint data, 2022 RS Means values, and supplemented with 2021 NYS Tax assessor data. For the
purposes of this plan, approximately 40,309 structures were identified by the tax data and spatial
data available. These structures account for a replacement cost value of approximately $14 billion.
Approximately 91.7 percent of the total buildings in the county are residential, which make up
approximately 96 percent of the total building stock value.

Table 4-4 presents building stock statistics by occupancy class for Warren County.
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Table 4-4. Building Stock Count and Replacement Cost Value (RCV) by Occupancy Class

All Occupancies Residential Commercial Industrial

Total
Replacement
Cost Value
(Structure +

Total
Replacement
Cost Value
(Structure +

Total
Replacement
Cost Value
(Structure +

Total
Replacement
Cost Value

Replacement
Cost Value
(Structure

Replacement
Cost Value
(Contents

Jurisdiction Building

Count

Building
Count

Building
Count

Building
Count

Bolton (T)
Chester (T)
Glens Falls (C)
Hague (T)
Horicon (T)
Johnsburg (T)
Lake George (T)
Lake George (V)
Lake Luzerne (T)
Queensbury (T)
Stony Creek (T)
Thurman (T)
Warrensburg (T)

Warren County (Total)

2,873

Only)

$931,617,917

Only)

$577,428,351

(Structure +
Contents)

$1,509,046,268

2,708

Contents)
$1,087,858,813

Contents)
$149,979,016

Contents)
$23,81,750

3,227 $1,072,965,827 $721557,475 $1794,523,301 2,964 $1,086,330,410 15 $321934,595 10 $26,499,870
5,988 $2,097,137,421 $1,630,986,695 $3,728,124,116 5,464 $1,709,741165 426 $1,368,937,188 48 $281,337,871
1,313 $464,337,547 $334,872,741 $799,210,288 1,204 $394,038,388 56 $286,665,366 $0
2,188 $651,548,444 $371,057,345 $1,022,605,789 2,096 $829,587,388 46 $98,386,857 4 $13,682,171
2,625 $851,272,550 $642,583,642 $1493,856,193 2,338 $684,796,167 101 $312,016,635 32 $78,5639,281
2,494 $1,337,335,145 $831,627,641 $2,168,962,785 2,31 $1,545,696,612 152 $500,131,324 2 $47,623,500
609 $468,778,342 $301,379,173 $770,157,514 523 $491573,427 69 $212,674,183 0] $0
2,173 $576,673,966 $376,993,951 $953,667,917 2,076 $626,182,439 65 $185,937,703 $35,709,930
12193 $4,157,000,379 $2,957,031,205 $7.114,031,584 11,106 $3,881108,658 917 $2,343,387,455 55 $254,298,642
807 $555,501,480 $440,494,852 $995,996,331 729 $349,627,550 14 $128,404,541 0] $0
1,061 $305,089,463 $192,896,329 $497,985,792 1,008 $345,862,394 7 $91,5634,070 $12,455,728
2,758 $813,5683,143 $611,873,715 $1,425,456,857 2,432 $689,794,423 167 $365,393,133 39 $117,512,116
40,309 $14,282,841,623 $9,990,783,115 $24,273,624,737 36,959 $13,722,197,834 2,232 $6,365,382,067 199 $891,470,859
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Figure 4-10. Distribution of Residential Building Stock and Value Density in Warren County
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Figure 4-11. Distribution of Commercial Building Stock and Value Density in Warren County
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Figure 4-12. Distribution of Industrial Building Stock and Value Density in Warren County

COUNTY OF

Warren.

| STONY
CREEK (T?,

LAKE
LUZERNE

Total Industrial Replacement CostValue (RCY)
Per Census Block ($1000s/Square Mile)

<$100,000 I:l Municipal Boundary
- $100,000 - $500,000 D County Boundary A "‘?’j
0 2 4

e |
[ 500,000 - 51000000 nterstate

[ E—
- $1,000,000 - $1,500,000 US. Route

Data Source: Warren County, NY 2022;
State Route  NewYork State 2022; IS Census Bursau;

- >$1,500,000 USGS;EFSRLRS Means 2022;

C — City.T ~Township.¥ ~¥illage

"It | TETRA TECH 2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
4-20




Section 4. County Profile

4.5 LAND USE AND POPULATION TRENDS

Land use regulatory authority is vested in New York State’s towns, villages, and cities. However, many

development and preservation issues transcend location political boundaries. DMA 2000 requires
that communities consider land use trends, which can impact the need for and prioritization of
mitigation options over time. Land use trends 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 plan provides a general overview of population, land use, and types of development occurring
within the study area. 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.

4.5.1 Land Use Trends

Warren County’s population has risen in recent decades, but a decline is anticipated. The Warren
County Department of Planning and Community Development is in the process of developing a
County Comprehensive. This plan will become a tool used for guiding the growth, redevelopment,
and overall improvement of the County.

Agriculture

The Warren County Agricultural Environmental Management Plan 2021-2025 notes that Warren
County likely reached its peak in traditional agriculture during the mid to late 1800's and from that
point, agriculture continued to decline within the county. According to the most recent USDA Census
of Agriculture data, in 2012 Warren County had 112 farms but decreased to 80 farms in 2017Farms in
Warren County have average sales of $23,949 per farm in the county. Agriculture bolsters the
county’s economy, helps maintain the county’'s rural landscape, attracts visitors, maintains
community character, and contributes to the health of the county’s residents. The more developed
and populated southern portion of Warren County is primarily commercial and industrial businesses,
leaving a majority of the farmland to be on the outskirts of the urbanized area and spread
sporadically across the northern end of the County. While overall the county is seeing fewer, larger
farms, there has been a growth in the number of specialty agricultural producers. Today, the primary
farm types include dairy, cattle, poultry, and specialized producers such as pumpkin patches, market
farms, and mushroom farms.

Since 1971, Article 25AA of the Agriculture and Markets Law (AML) outlining Agricultural Districts has
supported state- and county-level efforts to preserve, protect, and encourage the development
and improvement of agricultural land to produce food and other agricultural products. The Warren
County Soil & Water Conservation District provides technical natural resource management and
conservation assistance to residents and municipal governments of Warren County.
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The 2017 Census of Agriculture notes that the number of farms has decreased by 32 percent since
2012, however the total farm acreage in the County has increased 6% during that time. Between 2012
and 2017, the average size of farms has increased 55 percent to 126 acres. In that period, the market
value of products sold has decreased to $1,916,000 in 2017.

Economy

Warren County is located in the Capital Region and is in close proximity to all major markets in the
northeast. The location provides access to many world-renowned academic and research
institutions and immense recreational and tourism destinations (Regional Economic Development
Councils, Capital Region). Tourism is one of the largest industries in the county, bringing in an
estimated $628 million dollars annually. Some of the tourist attractions are the Sagamore Resort, Six
Flags Great Escape, Lake George Steamboat Co., Gore Mountain Skiing, the Adirondack Park, and
West Mountain Skiing (Warren County Economic Development Corporation).

The 2020 US. Census Bureau’s County Business Patterns data identified 2,186 business
establishments employing approximately 30,940 people in Warren County. The accommodation
and food services industry has the highest number of establishments in the county, with 399. This
is followed by the retail trade industry with 377 establishments and the health care and social
assistance industry with 271 establishments (U.S. Census 2020). The wide variety of products
manufactured in the county includes paper products, silver refining and fabrication, medical devices,
and plastic products. Other major employers include insurance companies, colleges, healthcare
facilities, and retailers. The regional economy benefits from many employers such as BD Becton
Dickinson, Glens Falls Hospital, Finch Paper, AngioDynamics, Sagamore Resort, Hudson Headwaters
Health Network, and others (Warren County Economic Development Corporation).

4.5.2 Population Trends

This section discusses population trend information used
While the overall population of Warren

. ) County has increased by approximately
the character of the area. Population trends can provide a [eYels e e s a i e PIe | R R T A

basis for making decisions on the type of mitigation [REUSEECHEIUWEEDERILCURLIETEGEIaUE

to estimate future shifts that could significantly change

county, with some areas, particularly in
Queensbury, having experienced growth and
these approaches should be applied. This information can RsliEgEIEEERIVe =R T\ el RislHleTgislEley!
municipalities, seeing a more severe decline
in population.

approaches to be considered and the locations in which

also be used to support planning decisions regarding

future development in vulnerable areas.

According to both the 2010 and the 2020 U.S. Census, Warren County experienced a 0.04 percent
increase in population, from 65,707 in 2010 to 65,737 in 2020. Warren County’s population has
increased every decade since 1950. From 2000 to 2020, the County’s population increased 3.7-
percent (Figure 4-13); however, future population projections show an expected decrease in
population, as shown in Figure 4-14.
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Figure 4-13. Census Populations, 1940 to 2020
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Figure 4-14 . Population Projections
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4.5.3 Future Growth and Development

A summary of development planned within Warren County is illustrated in Table 4-5 below. Details
regarding development specific to each participating municipality is provided in Section 9
(Jurisdictional Annexes). Locations of development are indicated on the Hazard Area Extent and
Location Maps included in Section 9 (Jurisdictional Annexes).
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Table 4-6 Planned Development in Warren County, New York

Jurisdiction

Town of Bolton

Type

No major development identified or anticipated.

Details/Location

Located in a Known
Hazard Area

Town of Chester

No major development identified or anticipated.

City of Glens Falls

No major development identified or anticipated.

Town of Hague

No major development identified or anticipated.

Town of Horicon

No major development identified or anticipated.

Town of Johnsburg

No major development identified or anticipated.

Town of Lake George

Commercial- Route 9L
Laundromat

N/A — 14,000 gpd
commercial maximum
capacity; 264.11-1-4.2

None identified

Residential-Lamondo 9L

7 rentals (3 bd units) —
assume 21 bedrooms;

None identified

Rentals 264.08-2-28,264.08-2-
29
Residential- English Brook 26110-2-312 None identified
Village
Residential-
McGowan/Schermerhorn 264.12-1-7 None identified

Senior Living

Mixed Use- Gross PUD
(Ramada)

99 apartments (2/3 bd
units) — assume 250
bedrooms; and 5,000 SF
commercial space;
264.03-2-2

None identified

Residential- LG Community
Partners (Bloody Pond)

64 apartments (2/3 bd
units) — assume 160
bedrooms; 264.12-1-61,
264.12-1-62, 264.12-1-58.12

None identified

Residential- Schermerhorn 9L
project

16 apartments (2/3 bd
units) — assume 40
bedrooms; 264.11-1-40

None identified

Residential- Ellsworth Magic
Forest Apartments

90 apartments (1/2/3 bd
units) — assume 180
bedrooms; 264.04-1-35,
264.04-1-36, 264.04-1-37

None identified

Village of Lake George

Multi-family residential -
English Brook Village

16 units / 4 structures; 511
Canada Street

Adjacent to English Brook.
Final engineering review,
permits pending.

Town of Lake Luzerne

Lake Luzerne Woods-
residential

17 lots; Sagamore Drive

None identified

Evergreen Estates- residential

1 lots; Call Street

None identified

TBD, proposed subdivision-

8-10 lots; Hidden Valley

None identified

residential Road
TED, propos'ed Sl{blelSlon_ TBD; Route 9N None identified
residential
Tim Barber 40,000 s9 ft bu.lldmg; 23 None identified
Town of Queensbury Native Drive
Tim Barber #3000 sc! s bu_lldlng; & None identified
Native Drive
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Located in a Known

isdicti T Details/L ti
Jurisdiction ype etails/Location Hazard Area
40 units two buildings; . e
Schermerhorn End of Walker Lane None identified
FHB 19 lots; Jenkensville Road None identified
60 Units two buildings; . e
Schermerhorn 575 Bay Road None identified
Legacy/Habitat for Humanity 27 unit; Baybridge Drive None identified
Town of Stony Creek No major development identified or anticipated.
Town of Thurman No major development identified or anticipated.
Town of Warrensburg Commercial 3940 Main Street None identified
Commercial 3760 Main Street None identified

* Only location-specific hazard zones or vulnerabilities identified.

4.6 CRITICAL FACILITIES AND COMMUNITY LIFELINES

Critical facilities and infrastructure are those that are
essential to the health and welfare of the population.
These become especially important after any hazard
event. Critical facilities are typically defined to include
police and fire stations, schools, and emergency
operations centers. Critical infrastructure can include
the roads and bridges that provide ingress and egress
and allow emergency vehicles access to those in need
and the utilities that provide water, electricity, and
communication services to the community. Also
included are Tier |l facilities (hazardous materials) and
rail yards; rail lines hold or carry significant amounts of
hazardous materials with a potential to impact public
health and welfare in a hazard event.

Beginning in 2017, FEMA developed a new construct to
increase effectiveness for disaster operations and
position response to catastrophic incidents. This

Critical Facilities are those facilities
considered critical to the health and welfare of
the population and that are especially
important following a hazard. As defined for this
HMP, critical facilities include essential facilities,
transportation systems, lifeline utility systems,
high-potential loss facilities, and hazardous
material facilities.

Essential facilities are a subset of critical
facilities that include those facilities that are
important to ensure a full recovery following the
occurrence of a hazard event. For the county
risk assessment, this category was defined to

include police, fire, EMS, schools/colleges,

shelters, senior facilities, and medical facilities.

Lifelines enable the continuous operation of
critical business and government functions and
are essential to human health and safety or
economic security.

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
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= 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 Warren
County are discussed in terms of lifelines.

A comprehensive inventory of critical facilities in Warren County was developed from various
sources, including Warren County and input from the Steering and Planning Committees. The
inventory of critical facilities presented in this section represents the current state of this effort at
the time of publication of the draft HMP and used for the risk assessment in Section 5 (Risk
Assessment). The number and type of critical facilities and infrastructure identified for this plan are
indicated in Table 4-7 below.

Table 4-7. Number and Type of Critical Facilities and Lifelines in Warren County

e Total Critical Facilities Located in Total Lifelines Located in
Jurisdiction . e e o YTy
Jurisdiction Jurisdiction

Bolton (T) 44 30
Chester (T) 57 44
Glens Falls (C) 93 62
Hague (T) 23 17
Horicon (T) 30 25
Johnsburg (T) 66 52
Lake George (T) 36 28
Lake George (V) 22 14
Lake Luzerne (T) 50 41
Queensbury (T) 202 156
Stony Creek (T) 20 18
Thurman (T) 20 16
Warrensburg (T) 74 56
Warren County (Total) 737 559

4.6.1 Safety and Security

Safety and security community lifelines include facilities related to law enforcement/security, fire
service, search and rescue, government service, and community safety facilities. For the purpose of
this plan, safety and security facilities include police departments, fire departments, emergency
services, and dams. This is shown in Figure 4-15.

The Warren County Office of Emergency Services is responsible for aiding communities in
emergency preparedness (including emergency planning and providing training for the County’s first
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responders), response, recovery, and mitigation. Additionally, the Sheriff's Office operates a 24-hour
Emergency Communications Center.

All of the County's municipalities are serviced by fire departments within their borders, supported
by mutual aid departments throughout the County. Police enforcement and public safety is
maintained by the New York State Police Department, the Warren County Sheriff's Office, and local
departments.

Police Departments

There are 7 local police stations located in Warren County.

Fire Departments

There are 26 fire departments/stations located throughout Warren County, many of which are
volunteer departments.

Emergency Services

Warren County Office of Emergency Services is dedicated to the safety of the residents and visitors
through the provision of training for volunteers, development of emergency plans that incorporate
mitigation, preparedness, response and recovery for all types of major disasters that occur within
Warren County. Warren County maintains an Emergency Services Mutual Aid Plan. In accordance
with the New York State Department of Health, every certified ambulance or EMS provider signs, and
operates in accordance with, a mutual aid plan. Each EMS provider in Warren County must adopt
the County plan or write one of their own and obtain approval through both the County and State.
There are seven EMS facilities located in Warren County.
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Figure 4-15. Safety and Security Lifelines in Warren County

Warren

HAGUE (T)
S > 5

o o RN )

ARRENSBURG

3 ¥ % \

a2 P Y L4 é
o ' | STONY

g CREEK (T),

Safety and Security Lifelines
‘:Ei"' Correctional Institution iﬁ_ll Government Building Q& Police Station Municipal Boundary
@ County Building Military Installation & Post-Secondary Education Facility County Boundary
B Dam @  Municipal Garage & Primary Education Facility —— Interstate
B oc () Municipal Hat $e  PublicWorks US. Route
@ FireEms T Municipal Office I Secondary Education Facility State Route
Waterbody
0 2 4 @ Data Source; Warren County, NY 2022
iﬂ. New York State 2022; US. Census Bureau;
[ — USGS: ESRI; C - City,T ~Township,V ~Village
Tt | TETRA TECH 2023 | HAZARD MITIGATION PLAN - WARREN COUNTY, NEW YORK
4-28




Section 4. County Profile

Dams

For the purpose of this hazard mitigation plan, dams and levees are considered community lifelines.
A summary of the dams in the county is presented in this section to provide an awareness of the
number and types of these structures within the county.

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:

* 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 operation problems
would result in no probable loss of human life. Losses are principally limited to the owner's
property.

* Intermediate Hazard (Class B) is a dam located in an area where failure could damage isolated
homes, main highways, and minor railroads; interrupt the use of relatively important public
utilities; and cause significant economic loss or serious environmental damage. Failure or
operation problems 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 often are located in predominantly rural or agricultural areas but also can be located in
areas with population and significant infrastructure.

* High Hazard (Class C) is a dam located in an area where failure might cause loss of human life;
serious damage to homes, industrial, or commercial buildings; important public utilities; main
highways or railroads; and 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.

According to NYS DEC, there are 85 dams located in Warren County. Of the 85 dams located in
Warren County, 7 are high hazard dams (Class C). These dams are located in the Town of Bolton,
Town of Chester, Town of Johnsburg, and Town of Queensbury. Figure 4-16 indicates the location of
dams in Warren County.
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Figure 4-16. Dams Located in Warren County

Warren

CHESTER () \.
¥ P

 lLoon lLake

Utﬁ/

Friends

LAKE \

' LUZERNE "
- (T) j

"‘ T
y _,f'

Dam Hazard

' No Category ' (2 D Municipal Boundary === Interstate

County Boundary U.S. Route
L o L]

Waterbody State Route Data Saurce: Warren Caunty, NY 2022;
. New York State 2022; US. Census Bureau;
B USGS; ESRI; NYSDEC 2022;
C - City.T - Township,¥ —Village

"It | TETRA TECH 2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
4-30




Section 4. County Profile

4.6.2 Food, Water, and Shelter

Food, water, and shelter community lifelines include facilities related to food services, water supply,
sheltering facilities, and agriculture. For the purpose of this plan, food, water and shelter facilities
include schools, shelters, potable water, and wastewater facilities. This is shown in Figure 4-18

Schools

A total of 23 primary and secondary public and private schools are located throughout the County.
There are two post-secondary schools also located in Warren County. In times of need, schools can
function as shelters and are an important resource to the community.

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 Warren
County Comprehensive Emergency Management Plan (CEMP) and Mass Care Annex-ESF #6. The
County Animal Response Plan (CARP) identifies a list of pet-friendly hotels. Figure 4-18 displays the
location of American Red Cross/cooling shelters within the County.

Potable Water

In Warren County, water is provided from various facilities as a public service or through private
supplies, such as wells. Approximately 45% of the land parcels in Warren County are located within
a water district, serving approximately 63% of the County population (WCDPCD 2016).

There are 103 potable water supply infrastructure located in Warren County, located in Bolton,
Chester, Glens Falls, Hague, Horicon, Johnsburg, Lake George, Lake Luzerne, Queensbury, Stony
Creek, Thurman, and Warrensburg. Infrastructure includes potable water booster stations, potable
water stations, potable water facilities, potable water wells, water pump stations, water tower tanks,
water treatment facilities, and water wells.
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Figure 4-17. Potable Water Facilities, by Type
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Wastewater Facilities

Approximately 27% of the land parcels in Warren County are located within a sewer district, serving
approximately 33% of the County population (WCDPCD 2016). Wastewater treatment facilities are
located in Bolton, Glens Falls (includes a number of pump stations), Hague, Lake George (town) and
Queensbury.
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Figure 4-18. Food Water and Shelter Lifelines in Warren County
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4.6.3 Health and Medical

Health and medical community lifelines include facilities related to medical care, patient moving,
public health, fatality management, and medical supply chain. For the purpose of this plan, health
and medical facilities include hospitals and medical facilities. Refer to Figure 4-19 for the location of
these facilities.

Hospitals and Medical Facilities

The County has one hospital (Glen Falls Hospital) and multiple health care facilities. There are 12
healthcare facilities that provide urgent walk-in care in the County. The Glens Falls Hospital has a
heli-pad to service medical emergencies.

4.6.4 Energy (Power and Fuel)

Energy community lifelines include facilities related to power and fuel. For the purpose of this plan,
energy facilities include energy resources. Energy lifelines are indicated in Figure 4-20.

Energy Resources

Power in Warren County is transmitted and distributed by National Grid. Homes in the county are
heated by many different sources, with a majority using utility gas from National Grid, or fuel oil.
There are 19 electric substations in Warren County.

4.6.5 Communications

Communications community lifelines include facilities related to infrastructure; alerts, warnings and
messages; 911 and dispatch; responder communications; and finance. For the purpose of this plan,
communication facilities include telephone and wireless communication services and public alert
systems. Figure 4-21 shows communication community lifelines within the County.

Communication Services

Warren County is served by a variety of communications systems, including traditional land line,
fiber optic, and cellular provided by multiple companies, such as Verizon, and AT&T. There are 13
communication facilities in Warren County identified as critical facilities. Each carrier has individual
plans for emergency situations during hazard events and post disaster recovery efforts. In addition
to land ling, fiber optic and cellular communications systems, Warren County has an extensive radio
communications network that is utilized by emergency services agencies, hospitals, law
enforcement, public works, transportation, and other supporting organizations.
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Figure 4-19. Health and Medical Lifelines in Warren County
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Figure 4-20. Energy Lifelines in Warren County
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Figure 4-21. Communications Lifelines in Warren County
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4.6.6 Transportation

Transportation community lifelines include facilities related to highway/roadways, mass transit,
railway, aviation, and maritime. For the purpose of this plan, transportation facilities include
highways, roadways, airports, heliports, bus and other transit facilities, and railroads. These facilities
are shown in Figure 4-22.

Highway, Roadways and Associated Systems

One thousand, two hundred forty-six miles of road traverse Warren County. US Route 87, the
Adirondack Northway, is the only interstate highway and runs north-south between the ‘local’
population centers of Plattsburgh (north) and Albany (south), and beyond - Montreal, Canada to the
north and New York City to the south. The Northway and NYS Route 9 are “north-south” routes within
the county, as are NYS Routes 28 and 9N. East-west roads serve as connecting roads to the
interstate, state routes, and local population centers, and are dispersed in heavily forested and
mountainous rural sections of the county. The City of Glens Falls has a network of state, and local
roadways.

Airports and Heliports

The Floyd Bennet Memorial Airport (Warren County 2017) is located three miles northeast of
downtown Glens Falls, off of State Route 254. There are two runways at the airport- one 5000 feet
long and the other 4,000 feet long. The airport can serve aircraft as large as a C-5A Galaxy. There is
also a private, grass-runway airport known as Bennetts Airport in North Creek.

The Glens Falls Hospital has a heli-pad to service medical emergencies. The County DPW Parks and
Recreation Division Fish Hatchery facility (Warrensburg) has a helicopter landing area which can
support emergency management functions and is thus considered a county critical facility.

Bus and Other Transit Facilities

There are three main bus services available in Warren County. Adirondack Trailways and Greyhound
Lines operate from a bus station in Glens Falls, connecting to destinations throughout New York and
beyond. Greater Glens Falls Transit operates year-round, fixed route public transit services to the
greater Glens Falls area. Routes span portions of Warren, Washington and Saratoga counties and
include Glens Falls, Queensbury, South Glens Falls, Lake George, Hudson Falls, Kingsbury, Fort Edward
and Moreau. GGFT began operation in 1984 and on an annual basis transports over 320,000 riders.

Railroad Facilities

There are currently limited rail freight, and no passenger rail services in Warren County. The now
defunct Saratoga & North Creek Railway, previously running from Saratoga Springs up the western
side of the County is no longer in service and is currently only used recreationally for rail bikes.
Limited freight rail is located the City of Glens Falls.
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Figure 4-22. Transportation Lifelines in Warren County
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4.6.7 Hazardous Materials

Hazardous material community lifelines include facilities related to hazardous material facilities or
any type of hazardous materials, pollutants or contaminants. For the purpose of this plan, this
includes facilities that contain hazardous materials.

HAZMAT Facilities

A Superfund site consists of land in the United States that has been contaminated by hazardous
waste and identified by the U.S. Environmental Protection Agency (EPA) as a candidate for cleanup

because it poses a risk to human health or the environment. These sites are placed on the National
Priorities List (NPL), the list of national priorities among the known releases or threatened releases
of hazardous substances, pollutants, or contaminants throughout the United States and its
territories. The NPL is intended primarily to guide EPA in determining which sites warrant further
investigation.

According to the EPA Envirofacts, there are 552 EPA-regulated facilities in Warren County. This
includes the following:

Table 4-8. EPA-Regulated Facilities in Warren County

Number of
Program Description Facilities in
County
Information on air releases is contained in ICIS-AIR, a computer-based
repository for information about air pollution in the United States. This
information comes from source reports by various stationary sources of air
ICIS-AIR . . . . 44
pollution, such as electric power plants, steel mills, factories, and
universities, and provides information about the air pollutants they
produce.
Assessment, Cleanup ACRES captures grantee reported data on environmental activities and
and Redevelopment accomplishments (assessment, cleanup and redevelopment), funding, job 38
Exchange System training, and details on cooperative partners and leveraging efforts - a
(ACRES) central objective of the Brownfields Program.
Detailed hazardous waste information is collected on the generation of
hazardous waste from large quantity generators and data on waste
Biennial Report (BR) management practices from treatment, storage, and disposal facilities. This 42
information is compiled into a Biennial Report and is useful for trend
analysis.
Superfund Enterprise 4 - . .
Superfund is a program administered by the EPA to locate, investigate, and
Management System . . 1
(SEMS) clean up uncontrolled hazardous waste sites throughout the United States.
The Greenhouse Gas Reporting Program requires annual reporting of
greenhouse gas (GHG) data and other relevant information from large
GHG . . . . . . . 2
direct emissions sources and suppliers of certain fossil fuels and industrial
gases in the United States.
The Permit Compliance System (PCS) and Integrated Compliance
ICIS-NPDES Information System (ICIS) databases provide information on companies 132
which have been issued permits to discharge wastewater into rivers.
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Number of

Program Description Facilities in
County

Hazardous waste information is contained in the Resource Conservation
and Recovery Act Information (RCRAINfo), a national program management
and inventory system about hazardous waste handlers. In general, all

RCRAInfo . 376
generators, transporters, treaters, storers, and disposers of hazardous
waste are required to provide information about their activities to state
environmental agencies.
. The Toxics Release Inventory (TRI) tracks the management of over 650
TRI (Tier Il) y (TR) & 44

toxic chemicals that pose a threat to human health and the environment.
The Toxic Substances Control Act provides EPA with the authority to

TSCA require reporting, record-keeping and testing requirements, and 6
restrictions relating to chemical substances and/or mixtures.

Sources: U.S. EPA 2023; U.S. EPA 2023

In addition to the EPA-regulated facilities, there are numerous hazardous facilities in Warren County
cataloged by the NYSDEC's Bulk Storage Program Database. The Bulk Storage Program includes three
types of facilities; Petroleum Bulk Storage (PBS), and Chemical Bulk Storage (CBS) that require
registration with NYSDEC for all facilities with a total storage capacity of petroleum products of the
following:

= PBS—1,100 gallons or more
= CBS underground tanks and all stationary aboveground tanks—185 gallons or more

As of May 2023, there are 417 sites listed in the NYSDEC's Bulk Storage Program Database in Warren
County listed as petroleum bulk storage sites, of which 183 are active. There are 21 facilities listed as
chemical bulk storage sites of which 8 are active (NYSDEC 2023).
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Figure 4-23. Hazardous Materials Lifelines in Warren County
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Section 4. County Profile

4.6.8 Other Facilities

The Warren County Planning Committee identified 176 additional facilities (user-defined facilities)
as critical including municipal buildings and other government facilities. These facilities were
included in the risk assessment conducted for the county. Figure 4-24 shows the locations of these
facilities in the county.
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Figure 4-24. Other Critical Facilities in Warren County
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5.1 Methodology and Tools

SECTION 5. RISK ASSESSMENT

5.1 METHODOLOGY AND TOOLS

Arisk assessment is the process of measuring the potential loss of life, personal injury, and economic
and property damage resulting from identified hazards. Identifying potential hazards and vulnerable
assets allows planning personnel to address and reduce hazard impacts and 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 assess risk most accurately for the county and each jurisdiction. The process
focuses on the following elements:

= 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

= Assess vulnerability — Understand hazard impacts in terms of:
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.

The Warren County risk assessment was updated using best available information.

= An updated building stock inventory was created using NYSERDA’s 2022 building footprint
data using 2022 RS Means values and supplemented with 2021 NYS Tax assessor data.

= 2017-2021 American Community Survey 5-year Population Estimates were utilized.

= A critical facility was generated and reviewed by the Planning Partnership and County
jurisdictions.

= Lifelines were identified in the critical facility inventory to align with FEMA's lifeline definition.

= Hazus was used to estimate potential impacts to the flood, wind, and seismic hazards.

= Best available hazard data was used as described in this section.
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The following summarizes the asset inventories, methodology and tools used to support the risk
assessment process.

5.1.1 Asset Inventories

Warren County assets were identified to assess

Potential New
Development

potential exposure and loss associated with the
hazards of concern. For the HMP update, Warren
County assessed exposure and vulnerability of the :

mergency

following types of assets: population, buildings and S ”f?_ Faclities
critical facilities/infrastructure, new development, and )

the environment. Some assets may be more
vulnerable because of their physical characteristics or

Transportation

socioeconomic uses. To protect individual privacy and ard NS infrastructure

the security of critical facilities, information on S

properties assessed is presented in aggregate, i
. . epe . . . Populations

without details about specific individual personal or

public properties.

Population
Total population statistics from the 2017-2021 American Community Survey (ACS) 5-year estimate

were used to estimate the exposure and potential
The risk assessment included the collection and

. . use of an expanded and enhanced asset inventory

impacts to the County’s population in place of the

population statistics for village and towns, the
population of villages was subtracted from the total town population. Please note one distinct
population feature for this updated HMP:

1. Any results reported for the Town of Lake George are the results of the Village of Lake George
subtracted from the initially reported Town of Lake George statistics.

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 Warren County included in the risk assessment are children, elderly, population below the poverty
level, limited English speaking individuals, and persons non-institutionalized with a disability.

Regarding vulnerable population data, the FEMA Resilience Analysis and Planning Tool (RAPT) was
utilized to evaluate certain vulnerability characteristics of communities within Warren County.
Census tract data for each municipality was evaluated and reported in municipal annexes as the
most appropriate data unit available in the RAPT tool.
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5.1 Methodology and Tools

Buildings

The building stock inventory developed for the 2023 HMP was updated using NYSERDA 2022
building footprint data, 2022 RS Means values, and supplemented with 2021 NYS Tax assessor data.
The occupancy classes available in Hazus were condensed into the following categories
(residential, commercial, industrial, agricultural, religious, governmental, and educational) to
facilitate the analysis and the presentation of results. Residential loss estimates address both
multi-family and single-family dwellings. Replacement cost value (RCV) is the current cost of
returning an asset to its pre-damaged condition, using present-day cost of labor and materials.
Total replacement cost value consists of both the structural cost to replace a building and the
estimate value of contents of a building. Structural and content RCV were calculated for each
building utilizing RS Means 2022 values. A regional location factor for Warren County was applied
based on the individual building stock’s zip code location:

= 128: Residential — .93/Non-Residential — .95

Critical Facilities and Lifelines

The County (Steering Committee and County jurisdictions) and its consultant updated the 2017 HMP
critical facility inventory to include additional lifelines and user defined assets. The update involved
a review for accuracy, additions, or deletions of new/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 E (Supplementary data). To protect individual privacy and
the security of assets, information is presented in aggregate, without details about specific individual
properties or facilities.

Environment and Land Use Area

National Hydrography data from NHD was used to assess waterbody coverage of the County. This
dataset was used to calculate total acreage of land coverage within Warren County, as well as total
land acreage that falls within Flood 100-yr and Flood 500-yr hazard areas.

New Development A lifeline provides indispensable

In addition to assessing the vulnerability of the built service that enables the continuous
environment, Warren County examined recent operation of critical business and

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

development over the last 5 years and anticipated new
development in the next 5 years. Each jurisdiction provided

a list of major development that has taken place within
these timeframes. New development was identified as 1)
anticipated in the next five years and 2) recently developed over the last five years.

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
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5.1 Methodology and Tools

Strategy). The new development is summarized in Section 4 (County Profile) and 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, Warren 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 upon the data available for each hazard as described below. Table
5.1-1 summarizes the type of analysis conducted by hazard of concern.

I. 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, 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

Hazard Population General Building Critical Facilities New
Stock Development

Disease Outbreak Q Q Q Q
Earthquake EHQ E HQ E HQ Q
Extreme Temperature Q Q Q Q
Flood E H Q E H Q E H Q Q
Hazmat Rail E E E Q
Hazmat Roads E E E Q
Dam Failure E.Q E.Q E.Q Q
Hurricane H H H Q
Infestation Q Q Q Q
Severe Storm H, Q H, Q H, Q Q
Severe Winter Storm Q Q Q Q
Wildfire E E E Q

E — Exposure analysis; H — Hazus analysis; Q — Qualitative analysis

Hazards U.S. - Multi-Hazard (Hazus)
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-
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, 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 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/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.

Dam Failure

Assets that fall with dam inundation hazard areas within Warren County are at greatest risk of
impacts from dam failure events. A quantitative assessment was conducted for the dam failure
hazard for dams with available digital inundation boundaries available. The analysis aggregated the
high hazard dam inundation areas for rainy day scenarios. Inventory such as Critical Facilities and
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General Building Stock, as well as Population estimates that are geographically located in the
aggregate high hazard dam inundation were considered exposed.

Additionally, an exposure analysis for the individual dams was conducted. This included the same
inventory data: Critical Facilities, General Building Stock, as well as Population estimates. Those
inventory points within the individual dam inundation hazard areas were considered exposed.
Because of the sensitive nature of the dam failure inundation zones, potential losses have not been
presented in the vulnerability assessment but are provided in a confidential appendix.

Disease Outbreak

Disease outbreak is a new hazard of concern for the Warren County HMP. All of Warren County is
exposed to disease outbreak events. A qualitative assessment was conducted. Research from the
Centers for Disease Control and Prevention was utilized to qualitatively assess the most recent
COVID-19 outbreak.

Earthquake

Probabilistic assessment was conducted for Warren County for the 500-year and 2,500-year mean
return periods (MRPs) through a Level 2 analysis in Hazus v5.1 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 and the national
landslide susceptibility data where landslide susceptibility was listed as high susceptibility. 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 was used in Hazus to replace default NEHRP soils. Groundwater was set
at a depth of five (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. Since 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 Temperatures

All of Warren County is exposed to extreme temperature events. A qualitative assessment was
conducted for the extreme temperatures hazard. Information from the National Weather Service
(NWS), Centers for Disease Control and Prevention, stakeholder plans/reports, the 2019 New York
State Hazard Mitigation Plan, and the Planning Partnership were used to assess the potential impacts
to the County’s assets.

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 was used to evaluate exposure and determine potential future losses for this plan
update:

=  Warren County georeferenced FIRM maps from the 1980’s and 1990’s

= The depth grid was developed for the 2023 Warren County HMP using a combination of data
from the State of New York’s 1-meter Resolution Digital Elevation Model, USGS's 10-meter
Resolution Digital Elevation Model, and FEMA's 2-meter Resolution Digital Elevation Model.
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FEMA has not developed digital DFIRM flood data for Warren County. Warren County previously
georeferenced and digitized the hardcopy FIRM maps from the 1980’s and 1990’s and this digital
data was used to evaluate exposure for the 1- and 0.2-percent annual chance flood events, as well
as determine potential future losses for the 1-percent annual chance event.

The digital georeferenced Flood data that Warren County created was used to evaluate exposure
and determine potential future losses. The depth grid generated for the 2023 HMP was integrated
into the Hazus riverine flood model 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
georeferenced digital flood boundaries were overlaid on the centroids of updated assets
(population, building stock, and critical facilities) Centroids that intersected the flood boundaries
were totaled to estimate the building replacement cost value and population vulnerable to the flood
inundation areas. A Level 2 Hazus riverine flood analysis was performed in Hazus v5.1. 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 Warren 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 blocks), potential damages to the general building
stock, and potential damages to critical facility inventories based on the depth grid generated and
the default Hazus damage functions in the flood model.

Hazardous Materials

Hazardous materials data, including hazmat rail and roads were analyzed during our exposure
assessment to determine what population, critical facilities and general building stock are located
within a % buffer of the rail lines and roads. Railroads were analyzed in Glens Falls (C) and Queensbury
(T) only as the additional rail lines are currently non-functioning. Pipe data was not available and
therefore not analyzed during this assessment.

Infestation and Invasive Species

A qualitative analysis was conducted for the infestation and invasive species hazard. All of Warren
County is considered exposed due to the historical existence and evidence of invasive species in
New York State and Warren County. Data from the United States Department of Agriculture, New
York Department of Environmental Conservation, the New York State Invasive Species Program, and
the Cornell Cooperative Extension of Warren County was used to develop the hazard profile and to
determine risk and exposure.
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Severe Storm

A Hazus probabilistic analysis was performed in Hazus v5.1 to analyze the wind hazard losses for
Warren 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 Warren 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. A
Hazus historical analysis was performed in Hazus v5.1 to analyze the historical severe storm event of
1938 for Warren County. The historical Hazus hurricane model activates a database with the
historical storm track and intensities including peak gust data. 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. Since 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 Warren 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. A percentage of the custom-
building stock structural replacement cost value was utilized to estimate damages that could result
from winter storm conditions (i.e., 1-percent, 5-percent, and 10-percent of total replacement cost
value). Given professional knowledge and currently available information, the potential losses for this
hazard are considered to be overestimated; hence, providing a conservative estimate for losses
associated with winter storm events.

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.

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 exposed to a wildfire event.
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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:

= AllHazards
o Create an updated user-defined general building stock dataset with first floor elevation
and more detailed Residential Occupancy Classifications.

o Utilize updated and current demographic data.

* Flood
o The general building stock inventory can be updated to include attributes regarding more
detailed Residential Occupancy classifications 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.
o Utilize FEMA DFIRM data should it become available.

= Earthquake
o Identify 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/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.

* Hazardous Materials
o Utilize Pipe data to create a Hazmat Buffer if data is available, to include in exposure
analysis.

= 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 is currently being developed.
= Wildfire
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.
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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

U.S. Census Bureau; American 2020- 2021 Excel format; Digital
Community Survey 5-Year Estimates ! (GIS) format
NYSERDA 2022 Building Footprints, NYS
2021 Tax Assessor Data, RS Means
Wildfire Fuel Hazard University of Wisconsin - Madison 2010 Digital (GIS) format
Warren County GIS; Warren County

Population data

Building Inventory 2022; 2021; 2022 Digital (GIS) format

Critical Facilities . 2022; Digital (GIS) format
Planning Partners
Digitized FIRM maps Warren County GIS 2022; Digital (GIS) format
NEHRP Soil NYS n.d. Digital (GIS) format
1-meter, 2-meter and 10-
’ . . New York State; FEMA; USGS- -
meter Resglutlon Digital NYSDEC/CUGIR 2022 Digital (GIS) format
Elevation Model
Dam Inundation Areas Warren County GIS 2022 Digital (GIS) Format

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:

= Approximations and simplifications necessary to conduct such a study

= Incomplete or dated inventory, demographic, or economic parameter data

= The unique nature, geographic extent, and severity of each hazard

= Mitigation measures already employed by the participating municipalities

= The amount of advance notice residents have to prepare for a specific hazard event
= 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, Warren
County will work to collect additional data, update and refine existing inventories, to assist in
estimating potential losses. Related to dam failure analysis and inundation mapping, there were
specific limitations to the exposure assessments as spatial data was not available for all of the high
hazard dams. Four of the high hazard dams were assessed using previously developed inundation
maps. For future improvements, spatial data for all of the high hazard dams is needed to decrease
uncertainties in the exposure assessments.
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5.1 Methodology and Tools

Potential economic loss is based on the present value of the general building stock utilizing 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 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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5.2 |dentification of Hazards of Concern

5.2 IDENTIFICATION OF HAZARDS OF CONCERN

Warren County reviewed a full range of hazards that could impact

Hazards of Concern are those

the area and then identified and ranked those hazards that hazards that are considered most

likely to impact a community. These
are identified using available data

mitigation actions considered in Sections 6 (Mitigation Strategy) and local knowledge.

presented the greatest concern to provide a strong foundation for

and 9 (Jurisdictional Annexes). The hazard of concern identification Natural Hazards are those hazards

process incorporated input from the county and participating that are a source of harm or

TR . . . difficultl ted b
jurisdictions; review of the New York State Hazard Mitigation Plan oy eee oe Y @

meteorological, environmental, or

(NYS HMP 2019); review of the 2017 Warren County HMP; research geological event.
and local, state, and federal information on the frequency,

magnitude, and costs associated with the various hazards that have previously, or could feasibly,
impact the region; and qualitative or anecdotal information regarding natural (not manmade)
hazards and the perceived vulnerability of the study area’s assets to them. Table 5.2-1 provides the
natural hazards reviewed with respect to the history of impacts in the county to identify the hazards
of concern in the county. Profiles of these hazards are included in the plan.

5.2.1 Changes from 2017 Hazard Mitigation Plan

The 2017 Warren County Hazard Mitigation Plan identified earthquake, disease outbreak, flood,
infestation, landslide, severe storm, severe winter storms and wildfire as individual natural hazards
of concern. The 2017 plan also identified cyber-security and hazardous materials as non-natural
hazards of concern. During the 2023 Hazard Mitigation Plan Update planning process, the Steering
Committee elected to include those hazards with the exception of the landslide, hazardous
materials, and cyber-security hazards and with the addition of the extreme temperature hazard. The
2023 Warren County Hazard Mitigation Plan Update includes best available data throughout the plan
to present an updated understanding of Warren County’s risk.

5.2.2 Hazard Groupings

As per the 2017 Warren County HMP, the Steering and Planning Committees maintained the
grouping of hazards based on the similarity of hazard events, typical concurrence or impacts,
consideration of how hazards have been grouped in 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 consideration of hazard
grouping in the NYS HMP.
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5.2 |dentification of Hazards of Concern

The Disease Outbreak hazard profile addresses mosquito-borne, tick borne, and
communicable respiratory diseases that occurred in Warren County or had a considerable
impact on the county.

The Earthquake hazard profile includes events associated with an earthquake that may affect
resident’s normal activities such as surface faulting and ground shaking. The profile provides
a description, extent, location, previous occurrences and losses, climate change projections,
and the probability of future occurrences of the earthquake hazard.

The Extreme Temperature hazard profile specifically addresses periods of extreme
temperature that occurred in Warren County or had a considerable impact on the county.

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

The Dam Failure profile addresses dam failure flooding. The profile includes the description,
location, extent, previous occurrences and losses, probability of future occurrences, impact
of climate change, and vulnerability assessment for the hazards posed by dams in Warren
County.

The Infestation and Invasive Species hazard profile specifically addresses invasive species
that affect Warren County and the surrounding region.

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, tropical storms, and Nor'Easters.

The Severe Winter Storm hazard includes heavy snowfall, blizzards and freezing rain/sleet.
This grouping is consistent with the NYS HMP.

The Wildfire hazard profile specifically addresses effects of wildfire that could have a
considerable impact on the county.

Technological (e.g., hazardous material incidents) and some man-made hazards (e.g., terrorism) have

not been addressed in this planning process. The DMA 2000 regulations do not require

consideration of such hazards, and due to limited funding, these were not chosen for inclusion in this

plan by Warren County and planning participants. The county can expand the scope of this HMP to

include other less frequent natural, technological, and more man-made hazards as resources permit.
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Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does this
hazard pose a
significant threat

Section 5. Risk Assessment

to Warren
Is this a hazard County and is
that may occur this included as
in Warren a Hazard of
County? Concern? Why was this determination made? Source(s)
Avalanche No No The NYS HMP identifies avalanche as a hazard of concern; however, the daily e NYS DHSES
probability of an avalanche for the state is 0.02 percent. o NAC-AAA
Avalanches can occur in any situation where snow, slope and weather e NY HMP
conditions combine to create proper conditions. About 90 percent of all o NOAA-NCEI
avalanches start on slopes of 30 to 45 degrees and about 98 percent of all
avalanches occur on slopes of 25 to 50 degrees.
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 2020.
Avalanche was identified as a hazard in the NYS HMP and there have been
occurrences in the state; however, the daily probability of an avalanche in
the state is 0.02 percent. In addition, there have been no known occurrences
in Warren County. The Steering Committee does not consider the hazard to
be a significant concern.
Coastal Erosion No No The NYS HMP identifies coastal erosion as a hazard of concern for New York e NYS DHSES
State. Erosion can impact all the state’s coastal counties along: Lake Erie and ¢ Input from Steering and
the Niagara River, Lake Ontario and the St. Lawrence River, Atlantic Ocean Planning Committees
and Long Island Sound, Hudson River south of the federal dam in Troy, the .
East River, the Harlem River, the Kill van Kull and Arthur Kill, and all connecting
waterbodies, bays, harbors, shallows, and wetlands.
As stated above, coastal erosion is limited to the state’s coastal counties.
Warren County is not a coastal county; therefore, the Steering Committee
does not consider the hazard to be a significant concern.
Dam Failure Yes Yes The 2019 NYS HMP identifies dam failure as a hazard of concern for New York e NYS DHSES
State and includes it in the Flood hazard profiles. e Warren County Emergency
According to the New York Dam Safety Inspection 68 dams are within Services Input from
Warren County, as shown in Section 4. Of these 68 dams, 38 are low hazard, Steering and Planning
16 are intermediate hazard and 7 are high hazard (County, 2022). Committees
e NYSDEC
e NYS GIS
Disease Yes Yes The 2019 NYS HMP does not identify disease outbreak as a hazard of concern e NYS DHSES
Outbreak for New York State. e NYS DEC
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If yes, does this
hazard pose a
significant threat
to Warren
County and is
this included as
a Hazard of
Concern?

Is this a hazard
that may occur
in Warren
County?

Why was this determination made?

Section 5. Risk Assessment

Source(s)

According to the 2020 Warren County CEPA, the pandemic hazard is ranked ¢ Input from Steering and
medium. Planning Committees
The County has been impacted by the COVID-19 pandemic (DR-4480).
The County has been impacted by various diseases (COVID-19, West Nile
Virus, Lyme disease); therefore, the Steering Committee identified disease
outbreak as a hazard of concern for Warren County.

Drought Yes No The NYS HMP identifies drought as a hazard of concern for the state with a e NYS DHSES
daily probability of a drought for the state is 0.38 percent. e FEMA
Warren County has been impacted by two drought events that have e USDA
occurred in New York State. ¢ Input from Steering and
Drought conditions can cause shortages in water for human consumption, Planning Committees
impact agricultural production, and lead to reduced local firefighting o NOAA-NCEI
capabilities. e NRCC
New York State was included in one FEMA drought-related disaster
declaration, which did not include Warren County.
Warren County entered two droughts in 1999.
According to the 2020 Warren County CEPA, the drought hazard is ranked
low.
Based on previous occurrences and input from the Steering Committee,
drought was not identified as a hazard of concern for Warren County.

Earthquake Yes Yes The 2019 NYS HMP identified earthquake as a hazard of concern for the state e NYS DHSES

however, the daily probability of an earthquake for the state is O percent. ¢ Input from Steering and
According to the 2015 NYS HMP, between 1973 and 2012, there have been 189 Planning Committees
earthquakes epicentered in the State. Of those 189 events, four had an e USGS - Earthquake
epicenter in Warren County. Hazards Program, Review
There have been several earthquakes with epicenters located in close of USGS Seismic Maps
proximity to Warren County. New York State was included in one FEMA
earthquake-related disaster declaration (DR-1415); Warren County was not
included in this declaration.
Based on the existence and location of faults in the County, despite the lack
of significant historical impacts the Steering Committee identified
earthquake as a hazard of concern for Warren County.

Extreme Yes Yes The NYS HMP identified extreme temperatures as a hazard of concern for o NYS DHSES

Temperature New York State.
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If yes, does this
hazard pose a
significant threat
to Warren
County and is
this included as
a Hazard of
Concern?

Is this a hazard
that may occur
in Warren
County?

Why was this determination made?

Section 5. Risk Assessment

Source(s)

o  Warren county has experienced 4 extreme heat events (NY HMP). ¢ Input from Steering and
o  Warren County has experienced 18 extreme cold events Planning Committees
The Steering Committee identified extreme temperature as a hazard of e NOAA-NCEI
concern for Warren County. e USDA
Flood Yes Yes The NYS HMP identified flooding as a hazard of concern for New York State NYS DHSES
(riverine, ice jam, and the daily probability of a flood for the state is 21.75 percent. ¢ Input from Steering and
dam failure and Between 2000 and 2022, Warren County was included in 2 FEMA flood- Planning Committees
flash) related declarations. o FEMA
o FEMA-DR-1993(Severe Storms Tornadoes, Winds and Flooding) — o NOAA-NCEI
April 26, 201 USACE CRREL Ice Jam
o  FEMA-DR-4129 (Severe Storms, and Flooding) — July 2013. Database
Based on the history of flooding and its impacts on Warren County and
input from the Steering and Planning Committees identified flooding as a
hazard of concern for the county.
Hailstorm Yes Yes Please see Severe Winter Storm
Hurricane Yes Yes Please see Severe Storm
Ice Jams Yes Yes Please see Flood
Ice Storm Yes Yes Please see Severe Winter Storm
Infestation Yes No Please see Invasive Species

Invasive Species Yes Yes The 2019 NYS HMP does not identify invasive species as a hazard of concern e NYSDEC
for New York State. e Input from Steering
New York State has been affected by various instances of invasive ticks and and Planning
mosquitos. Committees
There are many identified invasive species that are present in Warren
County and are a threat to natural forests, therefore the Steering Committee
identified infestation and invasive species as a hazard of concern.

Land Subsidence Yes No The 2019 NYS HMP indicates New York State is vulnerable to land e  NYSDHSES
subsidence; however, this hazard is “extremely localized” and poses a “very e Input from Steering
low risk to population and property.” and Planning
The Steering Committee did not identify land subsidence as a hazard of Committees
concern for Warren County. . USGS

Landslide Yes No The 2019 NYS HMP includes landslide as a hazard of concern for New York . NYS DHSES
State however, the daily probability of a landslide for the state is 0.04
percent.
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If yes, does this
hazard pose a
significant threat
to Warren
County and is
this included as
a Hazard of
Concern?

Is this a hazard
that may occur
in Warren
County?

Why was this determination made?

Section 5. Risk Assessment

Source(s)

According to the 2019 NYS HMP, Warren County has experienced O landslide e Input from Steering
event from 1996-2017. and Planning
Between 1954 and 2020 New York State has included in one landslide- Committees
related disaster declaration. . FEMA
Based on previous occurrences and input from the Steering Committee, the
landslide hazard was not identified as a hazard of concern for Warren
County.
Nor'Easters Yes Yes Please see Severe Storm
Severe Storm Yes Yes The NYS HMP identified severe storm as a hazard of concern for New York . NYS DHSES
(Windstormes, State; however, for the state HMP, the hazards were profiled in individual . FEMA
thunderstorms, sections thunderstorms, lightning, hail, tornadoes, high winds, and e  NOAA-NCEI
hurricanes / hurricanes/tropical storms. For the Warren County HMP, the hazards were e SPC
tropical storms, combined into subheadings under one profile. . Input from Steering
Nor'Easters, hail Between 2016 and 2022, Warren County was included in 1 FEMA severe and Planning
and tornados) storm-related declarations. Committees
o  FEMA-DR-4472 (Severe Storms, Straight-line Winds and Flooding)
— October 2019
According to the NOAA, 5 tornado events took place in Warren County
between 1950 and 2022.
Based on previous occurrences and input from the Steering Committee,
severe storms are identified as a hazard of concern for Warren County.
Severe Winter Yes Yes The NYS HMP identified severe winter storm as a hazard of concern for New . NYS DHSES
Storm York State. . FEMA
(heavy snow, FEMA included Warren County in one winter storm-related disaster . NOAA-NCEI
blizzards, ice declarations: e Input from Steering
storms) o FEMA-EM-3107 (Severe Blizzard) — March 1993 and Planning
Based on previous occurrences and input from the Steering Committee, Committees
severe winter storms are identified as a hazard of concern for Warren
County.
Tornado Yes Yes Please see Severe Storm
Tsunami No No Tsunami is identified as a hazard of concern in the NYS HMP; however, while . NYS DHSES
rare, tsunamis impact the coastal areas of the State and have a daily e Input from Steering
probability of .13 percent of occurring. and Planning
Committees
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Section 5. Risk Assessment

If yes, does this
hazard pose a
significant threat
to Warren
Is this a hazard County and is
that may occur this included as
in Warren a Hazard of
County? Concern?

Why was this determination made? Source(s)

e Due to its more inland location and based on input from the Steering
Committee, tsunamis are not identified as a hazard of concern for Warren
County.

Volcano No No The NYS HMP did not identify volcano as a threat for New York State and, NYS DHSES
therefore, the Steering Committee does not consider volcano to be a hazard Input from Steering
of concern for Warren County. and Planning

Committees

Wildfire Yes Yes The NYS HMP identified wildfire as a hazard of concern for New York State, NYS DHSES
however the daily probability of a wildfire breakout for the state is .09 Input from Steering
percent. and Planning

. Warren County was included in one FEMA fire declaration; however, it was a Committees
manmade terrorist attack. e FEMA
. According to the 2020 Warren County CEPA, the wildfire hazard is ranked
medium.
. Based on available data, the Steering Committee identified wildfire as a
hazard of concern for Warren County.
Windstorm Yes Yes Please see Severe Storm
CEPA Warren County Emergency Preparedness Assessment (2020)
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
NOAA National Oceanic and Atmospheric
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
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Section 5. Risk Assessment

5.2.3 Summary of Hazards of Concern

In summary, a total of 9 natural hazards of concern were identified as significant hazards affecting
the entire planning area, to be addressed at the county level in this plan (shown here in alphabetical
order):

e Disease Outbreak/Pandemic

e Earthquake

e Extreme Temperatures

e Flood (riverine, dam failure, flash, ice jam, beaver dam)
e Dam Failure

¢ Infestation/Invasive Species

e Severe Storm (thunderstorm, hail, wind, tornado)

e Severe Winter Weather

e Wildfire

Other natural hazards of concern that might have occurred in Warren County but have a low
potential to occur or result in significant impacts can be considered in future updates to this plan.
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5.3.1 Hazard Ranking Methodology

5.3 HAZARD RANKING

As discussed in Section 5.2 (Identification of Hazards of Concern), a comprehensive range of natural

hazards that pose a significant risk to Warren County were selected and considered during
development of this plan; however, each community in Warren County 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 ll, Section 9 of this plan.

To this end, a hazard risk ranking process was conducted for Warren 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 (climate change). Each were 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

The methodology used to rank the hazards of concern for Warren County is described below.
Estimates of risk for the 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
Warren County and participating jurisdictions. The ranking includes a factor to evaluate capacity of
the participating jurisdiction regarding ability to address the hazard through plans, policies, and
mitigation strategies. For example, a community with strong codes and ordinances to discourage
development in hazard areas has a high capacity to address and mitigate potential impacts due to
natural hazards and this is reflected in the ranking benchmark. In addition to benchmarks addressing
probability, impacts and capabilities, a factor addressing the degree of climate change impact is
also included in the methodology to adjust rankings for hazards expected to be significantly
impacted by climate change. Table 5.3-1shows the four risk assessment categories’ values for each
of Warren County’s hazards. Details for each category are further described below.

Table 5.3-1. Summary of Hazard Ranking Approach

Level / . Numeric  Weighted
t D f Risk / B h k Val
Category Caleay egree of Risk / Benchmark Value Valve N
Unlikel A hazard event is not likely to occur or is unlikely to occur with 0
Probability of Y less than a 1% annual chance probability.
— 30%
Occurrence Rare Between 1and 10% annual probability of a hazard event 1
occurring.
TETRA TECH 2023 | HAZARD MITIGATION PLAN - WARREN COUNTY, NEW YORK

i 5.3-1




5.3.1 Hazard Ranking Methodology

Category Level/ Degree of Risk / Benchmark Value Numeric  Weighted
Category Valve Valve
. Between 10 and 100% annual probability of a hazard event
Occasional sEBuTiTg 2
Frequent 100% annual probability_/; a hazard event may occur multiple 3
times per year.
Low 14% or less of population is exposed to a hazard with potential 1
P ition for measurable life safety impact due to its extent and location.
Cniers Mediumn 15% to 29% of p.opulation .is exposed to a? hazard with potenf(ial 9
Value x 3) for measurable life safety impact due to its extent and location.
High 30% or more of population is exposed to a hazard with potential 3
for measurable life safety impact due to its extent and location.
Low Property exposure is 14% or less of the total number of 1
p ¢ structures for community.
('\:zﬁgﬁi Medium Property exposure is 15% to 29% of thg total number of 9 30%
Value x 2) stru.ctures for community.
High Property exposure is 30% or more of the total number of 3
structures for community.
Low Loss estimate is 9% or less of the' total replacement cost for 1
community.
Economy . Loss estimate is 10% to 19% of the total replacement cost for
(Numeric Medium community. 2
VTSR High Loss estimate is 20% or more of th_e total replacement cost for 3
community.
Weak/outdated/inconsistent plans, policies, codes/ordinances in
Weak place; no redundancies; limited to no deployable resources; -1

limited capabilities to respond; long recovery.

Plans, policies, codes/ordinances in place and meet minimum
requirements; mitigation strategies identified but not
Moderate implemented on a widespread scale; county/jurisdiction can (0]
recover but needs 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 is 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 2
is 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).

Capability 30%

Strong

Climate Change

10%

High

Probability of Occurrence

The probability of occurrence is the likelihood of a hazard event occurring in any given year. A review
of historic events assists with this determination. Each hazard of concern is rated in accordance
with the numerical ratings and definitions described in Table 5.3-2. The probability of occurrence is
weighted 30%.
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5.3.1 Hazard Ranking Methodology

Table 5.3-2. Probability of Occurrence Ranking Factors

Numeric Value AL Definition
Catego

. A hazard event is not likely to occur or is unlikely to occur with less than a 1%

o Unlikely -
annual chance probability.

1 Rare Between 1and 10% annual probability of a hazard event occurring.
2 Occasional Between 10 and 100% annual probability of a hazard event occurring.
3 Frequent 100% annual probability; a hazard event may occur multiple times per year.

Impact

The impact of each hazard is considered in three categories: impact on population, impact on
property (general building stock including critical facilities), and impact on the economy. Based on
documented historic losses and individual assessments by each participating municipality, an
impact rating of high, medium, or low is assigned with a corresponding numeric value for each hazard
of concern. In addition, a weighting factor is assigned to each impact category: 3 for population, 2
for property, and 1for economy. This gives the impact on population the greatest weight in evaluating
the impact of a hazard. The total of each category is assigned a weighted value of 30%. Table 5.3-3
presents the numerical rating, weighted factor, and description for each impact category.

Table 5.3-3. Numerical Values and Definitions for Impacts on Population, Property and

Economy
Weighted . .
Category thlue Low Impact* (1) Medium Impact (2) High Impact (3)
14% or less of population L Lo
. pop 15% to 29% of population is 30% or more of population is
is exposed to a hazard . .
h . exposed to a hazard with exposed to a hazard with
. with potential for . . .
Population . potential for measurable potential for measurable life
measurable life safety . . . .
. . life safety impact, due to safety impact, due to its extent
impact, due to its extent . . .
. its extent and location. and location.
and location.
Property exposure is 14% Property exposure is 15% .
perty exp po Y &P Property exposure is 30% or
or less of the total to 29% of the total number
Property more of the total number of
number of structures for of structures for .
- . structures for community.
community. community.
Loss estimate is 9% or . IO o n n o
Loss estimate is 10% to 19% | Loss estimate is 20% or more of
less of the total
Economy of the total replacement the total replacement cost for
replacement cost for . .
) cost for community. community.
community.

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 loss for economy.
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5.3.1 Hazard Ranking Methodology

Additional Impacts

Along with impacts on population, property, and economy, the overall risk ranking looks at two
additional impacts that impact the county’s vulnerability: capability and climate change. Table 5.3-4
presents the numerical rating and description for each category.

Capability

Capability refers to a jurisdiction’s ability to protect the community from or withstand a hazard
event. Mitigation measures are already in place, including codes/ordinances, plans, and procedures
to withstand hazards due to design or location, deployable resources, or plans and procedures in
place to respond to an event. The capability category has a weighted factor of 30%.

Table 5.3-4. Numerical Values and Definitions for Adaptive Capability and Changing Future

Conditions
Category Weak Moderate Strong
Plans, policies, .
. R Plans, policies,
codes/ordinances in place and . .
. . L . codes/ordinances in place and
Weak/outdated/inconsistent plans, meet minimum requirements; - .
- . . o L e exceed minimum requirements;
policies, codes/ ordinances in place; | mitigation strategies identified . .
. o . mitigation/protective measures
. no redundancies; limited to no but not implemented on a . I
Capability o . in place; county/jurisdiction has
deployable resources; limited widespread scale; I .
e s ability to recover quickly
capabilities to respond; long county/jurisdiction can recover .
. because resources are readily
recovery. but needs outside resources; . I,
S available, and capabilities are
moderate county/ jurisdiction high
capabilities. g

Climate Change

Climate change refers to the impact that climate change projections have on increasing or
decreasing the severity and frequency of a hazard. The climate change category has a weighted
factor of 10%.

Table 5.3-5. Numerical Values and Definitions for Changing Future Conditions

Category Low Impact Medium Impact High Impact
. . . . . Studies and modeling projections
No local data is available; Studies and modeling projections - g proj
. . I . indicate exacerbated
modeling projects are indicate a potential for . . .
. . . conditions/increased future risk
Climate uncertain on whether there exacerbated conditions due to . .
. . . . . due to climate change; very high
Change is increased future risk; climate change; confidence level is . .
. . . . . confidence level (strong evidence,
confidence level is low medium to high (suggestive to
. . . . well-documented and acceptable
(inconclusive evidence). moderate evidence).
methods).
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5.3.1 Hazard Ranking Methodology

Risk Ranking Value

Each impact was then weighted and the risk ranking for each hazard is then calculated using the
following formula:

Example Risk Ranking Equation

Risk Ranking = [(Impact on Population x 3) + (Impact on Property x 2) +

(Impact on Economy x 1) x .30] + [Capability x 30%] + [Climate Impact x
10%)] + [Probability of Occurrence x 30%]

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.

5.3.2 Hazard Ranking Results

Using the process described above, the risk ranking for the identified hazards of concern was
determined for Warren County. The hazard ranking for Warren 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 might 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
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)
evaluate the capabilities a community has with regards to natural hazards; and 4) to consider
changing future conditions (i.e., climate change) in Warren County. Estimates of risk for Warren
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.
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5.3.1 Hazard Ranking Methodology

Table 5.3-6 shows the county-wide probability ranking assigned for likelihood of occurrence for
each hazard.
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5.3.1 Hazard Ranking Methodology

Table 5.3-6. Probability of Occurrence Ranking for Hazards of Concern for Warren County

Hazard of Concern Probability Numeric Value
Earthquake Rare 1
Extreme Temperature Occasional 2
Flood Frequent 3
Severe Storm Frequent 3
Severe Winter Storm Frequent 3
Wildfire Occasional 2
Infestation Occasional 2
Dam Failure Rare 1
Disease Outbreak Occasional 2

Table 5.3-7 shows the impact evaluation results for each hazard of concern, including impact on
property, structures, and the economy on the county level. It is noted that several hazards that have
a high impact on the local jurisdictional level can have a lower impact when analyzed countywide.
Jurisdictional ranking results are presented in each local annex in Section 9 (Jurisdictional Annexes)
of this plan. The weighting factor results and a total impact for each hazard also are summarized.
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5.3.1 Hazard Ranking Methodology

Table 5.3-7. Impact Ranking for Hazards of Concern for Warren County

" - - Rating
Hazard of Concern Numeric Mult'?he_d Numeric MuIt||.oI|e.d Numeric MuIt||.oI|e.d 57 (Population +
Impact Value by Weighing Value by Weighing Value Weighing Property +
Factor (3) Factor (2) Factor (1)
Economy)
Earthquake Medium 2 6 High 3 6 Low 1 1 13
Extreme Medium 2 6 Low 1 2 Medium 2 2 10
Temperature
Flood Low 1 3 Low 1 2 Low 1 1 6
Severe Storm High 3 9 High 3 6 Low 1 1 16
Severe Winter High 3 9 High 3 6 Low 1 1 16
Storm
Wildfire High 3 9 High 3 6 High 3 3 18
Infestation Medium 2 6 Medium 2 4 Medium 2 2 12
Dam Failure High 3 9 High 3 6 High 3 3 18
Disease Outbreak Medium 2 6 Low 1 2 Medium 2 2 10
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Section 5. Risk Assessment

Table 5.3-8 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 5.3-8. Additional Impact Ranking for Hazards of Concern for Warren County

Hazard of Concern Capability Numeric Value Climate Change Numeric Value

Earthquake Moderate 0 Low 1
Extreme Temperature Moderate 0 High 3
Flood Moderate 0 High 3

Severe Storm High -1 High 3
Severe Winter Storm High -1 Medium 2
Wildfire Moderate 0 High 3
Infestation Moderate 0 High 3

Dam Failure Moderate 0 High 3
Disease Outbreak Moderate 0 Medium 2

Table 5.3-9 presents the total calculations for each hazard ranking value for the hazards of concern.

Table 5.3-9. Total Hazard Ranking Values for the Hazards of Concern for Warren County

Total Impact Capability x Climate Change x Total Risk

Hazard of Concern Probability x 30%

x 30% 30% 10% Ranking Value

Earthquake 0.3 3.9 0] 0.1 43

Te?;;ir;cire 06 A ° o3 >
Flood 0.9 1.8 o 0.3 3

Severe Storm 0.9 4.8 -0.3 0.3 5.7

Severe Winter Storm 0.9 4.8 -0.3 0.2 5.6

Wildfire 0.6 54 0 0.3 6.3

Infestation 0.6 3.6 0] 0.3 45
Dam Failure 0.3 5.4 0] 0.3 6

Disease Outbreak 0.6 3 0] 0.2 3.8

Low = values less than 3.9; Medium = values between 3.9 and 4.9; High = values greater than 4.9.

Table 5.3-10 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. 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 .

These rankings have been used as one of the bases for identifying the jurisdictional hazard mitigation
strategies included in Section 9 (Jurisdictional Annexes) of this plan. The summary rankings for the
county reflect the results of the vulnerability analysis for each hazard of concern and can 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. The table below represents the initial
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Section 5. Risk Assessment

calculated rankings presented to each jurisdiction. Each jurisdiction was able to review the rankings
and adjust as necessary. Refer to Section 9 (Jurisdictional Annexes) for the adjusted rankings.

Table 5.3-10. Summary of Overall Ranking of Natural Hazards by Jurisdiction

Warren Severe .
Extreme Severe . e . . Disease
County Earthquake Flood Winter Wildfire Infestation Dam Failure
R Temperature Storm Outbreak
Municipality Storm
Bolton (T) Low Medium Low High High Medium Medium High Medium
Chester (T) Low Medium Low High High Low Medium High Low
Glens Falls Medium Medium Low High High High Medium Medium Low
(©)
Hague (T) Low Medium Low High High Low Medium Medium Medium
Horicon (T) Low Medium Low High High Low Medium Medium Medium
Johnsburg Low Medium Low High High Low Medium High Medium
Q)
Lake George Low Medium Low High High High Medium Medium Medium
(M
Lake George Low Medium Low High High High Medium Low Low
V)
Lake Luzerne Medium Medium Low High High Medium Medium Medium Low
(M
Queensbury Medium Medium Low High High High Medium Medium Low
Q)
Stony Creek Medium Low Low High High Low Medium Medium Low
M
Thurman (T) Low Medium Low High High Low Medium Medium Medium
Warrensburg Medium Medium Low High High High Medium Medium Low
(M
Warren Medium Medium Mediu High High High Medium High Medium*
County m*

*Values adjusted per Steering Committee input to reflect county-wide risk.
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5.4.1 Dam Failure

5.4 HAZARD PROFILES

5.4.1 Dam Fadilure

Hazard Profile

Hazard Description

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:

= Overtopping caused by floods that exceed the capacity of the dam (inadequate spillway
capacity due to uncontrolled release or exceedance of design);

* Prolonged periods of rainfall and flooding;

* Deliberate acts of sabotage (terrorism);

= Structural failure of materials used in dam construction;

* Movement and/or failure of the foundation supporting the dam;

= Settlement and cracking of concrete or embankment dams;

* Piping and internal erosion of soil in embankment dams;

= Inadequate or negligent operation, maintenance and upkeep;

* Failure of upstream dams on the same waterway; or

= Earthquake (liquefaction / landslides) (FEMA 2018).

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).

A levee is a physical barrier constructed to protect areas from rising floodwaters. Similar to dam
failure, a levee breach occurs when part of a levee gives way, creating an opening through which
floodwaters may pass. However, there are no recognized levees present in Warren County (USACE
2023).

Location and Extent

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
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5.4.1 Dam Failure

New York Codes, Rules, and Regulations (NYCRR) Part 673.3 (NYS DEC 2009). Dams are classified in
terms of potential for downstream damage if the dam were to fail. It is important to note the
classification is based on the consequences of dam failure and not the condition, probability or risk
of failure itself. These hazard classifications are identified and defined below:

= 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

* 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.

* 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.

= 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 (NYS DEC 2009).

NYSDEC maintains an inventory of dam failure data. Hazard classification, location, volume, elevation,
and condition information for each dam in Warren County that has a federal identification number
is included in the inventory.

According to NYS DEC, there are 85 dams located in Warren County. Of the 85 dams located in
Warren County, 7 are high hazard dams (Class C). These dams are located in the Town of Bolton,
Town of Chester, Town of Johnsburg, and Town of Queensbury as shown in Table 5.4.1-1.

Table 5.4.1-1. Dams in Warren County

Dam Name Classification Municipality
Loon Lake Dam High Hazard Dam Town of Chester
Butler Storage Reservoir Dam High Hazard Dam Town of Queensbury
Edgecomb Pond Dam High Hazard Dam Town of Bolton
Feeder Dam At Glens Falls High Hazard Dam Town of Queensbury
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Dam Name
Keenan Reservoir Dam

Classification
High Hazard Dam

5.4.1 Dam Failure

Municipality
Town of Queensbury

Wilkie Reservoir Dam

High Hazard Dam

Town of Queensbury

Garnet Lake Dam

High Hazard Dam

Town of Johnsburg

Crandall Brook Dam

Intermediate Hazard Dam

Town of Lake George

Brant Lake Upper Dam

Intermediate Hazard Dam

Town of Horicon

Curtis S Read Scout Reservation Dam

Intermediate Hazard Dam

Town of Horicon

Starbuckville Dam

Intermediate Hazard Dam

Town of Chester, Town of Horicon

Brant Lake Lower Dam

Intermediate Hazard Dam

Town of Horicon

Warrensburg Dam

Intermediate Hazard Dam

Town of Warrensburg

Gore Mt Reservoir Dam

Intermediate Hazard Dam

Town of Johnsburg

Lens Lake Dam

Intermediate Hazard Dam

Town of Stony Creek

Halfway Brook Reservoir Dam

Intermediate Hazard Dam

City of Glens Falls

Butler Pond Dam

Intermediate Hazard Dam

Town of Queensbury

Wilkie Intake Reservoir Dam

Intermediate Hazard Dam

Town of Queensbury

Lake Luzerne Dam

Intermediate Hazard Dam

Town of Lake Luzerne

Big Hollow Dam

Low Hazard Dam

Town of Lake George

Gage Brook Dam

Low Hazard Dam

Town of Lake George

Ed Grant Pond Dam

Low Hazard Dam

Town of Queensbury

Top O'world Upper Dam

Low Hazard Dam

Town of Queensbury

Dream Lake Dam

Low Hazard Dam

Town of Queensbury

Hidden Pond Dam

Low Hazard Dam

Town of Horicon

Alder Brook Dam

Low Hazard Dam

Town of Bolton

Salamida Pond Dam

Low Hazard Dam

Not Found

Murphy Saw Mill Dam

Low Hazard Dam

Town of Johnsburg

Antler Lake Dam

Low Hazard Dam

Town of Johnsburg

Hidden Lake Dam

Low Hazard Dam

Town of Chester

Bear Pond Dam

Low Hazard Dam

Town of Thurman

Wechgelaer Dam

Low Hazard Dam

Town of Stony Creek

Borman Dam

Low Hazard Dam

Town of Stony Creek

Friends Lake Dam

Low Hazard Dam

Town of Chester

Number Nine Brook Dam

Low Hazard Dam

Town of Thurman

Stewart Lake Dam

Low Hazard Dam

Town of Lake Luzerne

Warrensburg Auxiliary Dam

Low Hazard Dam

Town of Warrensburg

Windover Lake Dam

Low Hazard Dam

Town of Johnsburg

Barton Mines Pond Dam

Low Hazard Dam

Town of Johnsburg

Livingston Lake Dam

Low Hazard Dam

Town of Stony Creek

Harrisburg Lake Dam

Low Hazard Dam

Town of Stony Creek

Wilbur E Dow Jr Wildlife Pond Dam

Low Hazard Dam

Town of Thurman

Keenan Intake Reservoir Dam

Low Hazard Dam

Town of Queensbury

French Mountain Pond Dam

Low Hazard Dam

Town of Queensbury

Hovey Pond Dam

Low Hazard Dam

Town of Queensbury

Glen Lake Dam

Low Hazard Dam

Town of Queensbury

Bolton Conservation Club Fish Pond Dam

Low Hazard Dam

Town of Bolton

Sagamore Golf Course Dam

Low Hazard Dam

Town of Bolton

Little Pond Dam

Low Hazard Dam

Town of Thurman

Dippikill Pond Dam

Low Hazard Dam

Town of Thurman

Ferguson Dam

Low Hazard Dam

Town of Lake Luzerne

Rhodes & Johnson Dam

Low Hazard Dam

Town of Lake Luzerne

Lake Vanare Dam

Low Hazard Dam

Town of Lake Luzerne

Daggett Pond Dam

Low Hazard Dam

Town of Thurman
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Dam Name
Erwin M Fullerton Pond Dam

Classification
Low Hazard Dam

5.4.1 Dam Failure

Municipality
Town of Thurman

Pack Forest Lake Dam

Low Hazard Dam

Town of Warrensburg

Tripp Pond Dam

Low Hazard Dam

Town of Warrensburg

Dingman Dam

Low Hazard Dam

Town of Lake Luzerne

Lake Forest Dam

Low Hazard Dam

Town of Lake Luzerne

Clendon Brook Dam

Low Hazard Dam

Town of Queensbury

Lake Allure Dam

Low Hazard Dam

Town of Lake Luzerne

Hudnut Pond Dam

Low Hazard Dam

Town of Johnsburg

Scholl Pond Dam

No Hazard Dam

Town of Horicon

Clear Brook Dam

No Hazard Dam

Town of Horicon

(205-0481) No Hazard Dam Town of Stony Creek
(205-0491) No Hazard Dam Town of Stony Creek
(205-0492) No Hazard Dam Town of Stony Creek
(205-0508) No Hazard Dam Town of Stony Creek

Swimming Pool North Creek Dam

No Hazard Dam

Town of Johnsburg

Quiet Brook Dam

No Hazard Dam

Town of Chester

Warrensburg Mill Dam

No Hazard Dam

Town of Warrensburg

Viele Pond Dam

No Hazard Dam

Town of Warrensburg

Warrensburg Lower Reservoir Dam

No Hazard Dam

Town of Warrensburg

Middle Flow Dam

No Hazard Dam

Town of Stony Creek

(222-1021)

No Hazard Dam

Town of Bolton

(222-1037)

No Hazard Dam

Town of Bolton

Shallow Pond Dam

No Hazard Dam

Town of Johnsburg

Mongue Pond Dam

No Hazard Dam

Town of Hague

Delarm Dam

No Hazard Dam

Town of Hague

Santucci Dam

No Hazard Dam

Town of Lake Luzerne

Mill Creek Dam

No Hazard Dam

Town of Johnsburg

Loon Lake Upper Dam

Hazard Classification Not Assigned

Town of Chester

Beckers Dam

Hazard Classification Not Assigned

Town of Bolton

Wing Pond Dam

Hazard Classification Not Assigned

Town of Bolton

STONES POND DAM

Hazard Classification Not Assigned

Town of Lake Luzerne

Source: NYS DEC 2022

The Indian Lake, Chestertown, Bolton, Inlet, Chazy Lake, Garnet Lake, Ticonderoga, and Peck Lake
areas all contain dams that are in need of repair and could result in impacts to life and property
upon dam failure. These dams of concern consist of ten high and immediate hazard dams that are
located within the Adirondack Park area (New York State Dam Inventory). Dam failure inundation
area mapping is available for Loon Lake Dam, Edgecomb Pond Dam, and Garnet Lake Dam. Table
5.4.1-1 shows the dam failure inundation areas for these dams.
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Notes:

Figure 5-1. High Hazard Dam Inundation Areas in Warren County
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Section 5. Risk Assessment

The dam inundation area for this assessment only includes dam failure inundation areas for Loon Lake Dam,

Edgecomb Pond Dam, and Garnet Lake Dam.
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Section 5. Risk Assessment

Previous Occurrences

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, Warren County was not included in any disaster (DR) or emergency (EM)
declarations for dam failure-related events. Generally, these disasters cover a wide region of the
State; therefore, they can impact many counties. However, not all counties were included in the
disaster declarations as determined by FEMA (FEMA 2023). Detailed information about the declared
disasters since 1954 is provided in Section 4 (County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to
designate counties as disaster areas to make emergency loans to producers suffering losses in
those counties and in counties that are contiguous to a designated county. Between 2012 and 2022,
Warren County was not included in any dam failure-related agricultural disaster declarations.

Previous Events

For this 2023 HMP update, known dam failure events that impacted Warren County between 2017
and 2023 are discussed below. For events prior to 2017, refer to Appendix E (Supplementary Data).

Probability of Future Occurrences

Dam failure events are infrequent and usually coincide with events that cause them, such as
earthquakes, landslides, and excessive rainfall and snowmelt. As noted, dam failures typically occur
in New Jersey as a result of heavy rains or other precipitation. There is a “residual risk” associated
with dams. Residual risk is the risk that remains after safeguards have been implemented. For dams,
the residual risk is associated with events beyond those that the facility was designed to withstand.
However, the probability of any type of dam failure is low in today’s dam safety regulatory and
oversight environment (New Jersey State HMP 2019).

No dam failure events have been recorded in Warren County. Based on historical occurrences, the
probability of a dam or levee failure event occurring is considered rare (between 1and 10% annual
probability of occurrence.). Refer to Section 5.3 for additional information on the hazard ranking
methodology and probability criteria.

Climate Change Projections

The climate of Warren County is already changing and will continue to change in the future. Climate
change is beginning to affect both people and resources of the State and County and the impacts
of climate change will continue. Impacts related to increasing temperatures are already being felt in
the County. 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
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Section 5. Risk Assessment

to climate change and to facilitate the development of adaptation strategies informed by both local
experience and scientific knowledge.

Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate
change. Warren County is part of Region 7 (Figure 5-2), Adirondack Mountains. Some of the issues
in this region, affected by climate change, include loss of high elevation plants, animals, and
ecosystem types; decline in winter recreation; decline in milk production, etc. (NYSERDA 2014).

Figure 5-2. Climate Regions of New York State
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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° F to 3.4° F by the 2020s, 4.1° F to 6.8° F by the 2050s, and 5.3° F to 10.1° F by the 2080s. By the
end of the century, the greatest warming is projected to be in the northern section of the State.
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Section 5. Risk Assessment

Regional precipitation across New York State is projected to increase by approximately one to eight
percent by the 2020s, three to 12-percent by the 2050s, and four to 15-percent by the 2080s. By
the end of the century, the greatest increases in precipitation are projected to be in the northern
areas of the State.

In Region 7, it is estimated that temperatures will increase by 3.7°F to 7.4°F by the 2050s and 4.2°F
to 11.8°F by the 2080s (baseline of 39.9°F). Precipitation totals will increase between 2 and 15-
percent by the 2050s and 3 to 17-percent by the 2080s (baseline of 40.8 inches) (NYSERDA 2014).

Climate change affects flooding more than other hazards because the frequency of extreme
precipitation events in the Northeast has increased in recent years. Severe storms projected in the
1950s to occur only once in 100 years are now expected to occur once every 60 years. Other climate
change influences include the following:

= Spring breakup, snowmelt, and winter rains
o Warmer spring temperatures that lead to earlier and more rapid snow melt; more late-
winter precipitation likely to fall as rain, rather than as snow
= Cyclonic disturbances
o Increasing frequency of severe cyclonic events, which may permit more northward
tracking of hurricanes
* Localized summer outburst events
o Increase formation of conditions conducive to summer outbursts and flash flooding
= Human uses and development of land
o Development leads to increased amounts of impervious surfaces such as roads, parking
lots, and buildings and can increase rainwater runoff. Development in floodplains or
wetlands can potentially result in an increased floodplain level (New York State 2019).

Assumptions about a river’s flow behavior, expressed as hydrographs are influences for dam design.
Changes in weather patterns can significantly affect the hydrograph used for the design of a dam. If
the hygrograph changes, the dam conceivably could lose some or all of its designed margin of safety,
also known as freeboard. Loss of designed margin of safety increases possibility that floodwaters
would overtop the dam or create unintended loads, which could lead to a dam failure.

Vulnerability Assessment

To understand risk, a community must evaluate assets exposed to and vulnerable to the identified
hazard. The dam failure hazard is of significance to Warren County because 85 dams are present
across Warren County, 7 of which are classified as high hazard by NYS DEC. Dam failure events are
frequently associated with other natural hazard events such as earthquakes, landslides, or severe
weather, which limits their predictability and compounds the hazard.
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Section 5. Risk Assessment

To assess Warren County’s risk to dam failure, a quantitative assessment was conducted using
available dam failure inundation area mapping for the following high hazard dams:

= | oon Lake Dam
=  Edgecomb Pond Dam
=  Garnet Lake Dam

Dam failure inundation mapping was not available for the following high hazard dams in Warren
County:

= Butler Storage Reservoir Dam
= Feeder Dam At Glens Falls

= Keenan Reservoir Dam

= Wilkie Reservoir Dam

As not all high hazard dams in Warren County had data available to support this vulnerability
assessment, this assessment underrepresents the risks associated with dam failure in Warren
County.

Impact on life, Health, and Safety

The impact of dam and levee failure on life, health, and safety is dependent on several factors such
as the class of dam/levee, the area that the dam/levee is protecting, the location of the dam/levee,
and the proximity of structures, infrastructure, and critical facilities to the dam or levee structure.
The level of impact that a failure would have can be predicted based upon the hazard potential
classification as rated by the United States Army Corps of Engineers (USACE n.d.). Table 5.4.1-2
outlines the recommended hazard classifications.

Table 5.4.1-2. United States Army Corps of Engineers Hazard Potential Classification

Hazard . . e 1 Environmental
Category(a) Direct Loss of Life (b) Lifeline Losses (c) Property Losses (d) Losses (&)
. No disruption of Private agricultural
None (rural location, no . . . .. .
services (cosmetic lands, equipment, Minimal incremental
Low permanent structures for . . .
o or rapidly repairable and isolated damage
human habitation) o
damage) buildings

Disruption of

L Rural location, only transient . L Major public and Major mitigation
Significant - essential facilities ; - .
or day-use facilities private facilities required
and access
Certain (one or more . . . T
.( . . ) Disruption of . . Extensive mitigation
. extensive residential, . s Extensive public and . :
High essential facilities cost or impossible to

commercial, or industrial
development

a. Categories are assigned to overall projects, not individual structures at a project.

b. Loss-of-life potential is based on inundation mapping of area downstream of the project. Analyses of loss-of-life

potential should take into account the population at risk, time of flood wave travel, and warning time.

private facilities

and access mitigate
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Section 5. Risk Assessment

c. Lifeline losses include indirect threats to life caused by the interruption of lifeline services from project failure or
operational disruption; for example, loss of critical medical facilities or access to them.
d. Property losses include damage to project facilities and downstream property and indirect impact from loss of
project services, such as impact from loss of a dam and navigation pool, or impact from loss of water or power supply.
e. Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond
what would normally be expected for the magnitude flood event under which the failure occurs.

Source: USACE n.d.

The entire population residing within a dam failure inundation zone is considered exposed and
vulnerable to an event. Table 5.4.1-3 displays the population located in the high hazard dam
inundation area. In total, 216 people are located in the high hazard dam inundation area in the towns
of Bolton, Chester, and Johnsburg.

Table 5.4.1-3. Population Located in the High Hazard Dam Inundation Area in Warren County

Estimated Population Located in High Hazard Dam

i) Aol Inundation Area

Jurisdiction (Census Bureau
2020 Decennial) Number of People Percent of Total

Bolton (T) 2,012 22 1.1%

Chester (T) 3,086 163 5.3%
Glens Falls (C) 14,830 0 0.0%
Hague (T) 633 0 0.0%
Horicon (T) 1471 0 0.0%
Johnsburg (T) 2143 30 1.4%
Lake George (T) 2,494 0 0.0%
Lake George (V) 1,008 0 0.0%
Lake Luzerne (T) 3,079 0 0.0%
Queensbury (T) 29,169 0 0.0%
Stony Creek (T) 758 0 0.0%
Thurman (T) 1,095 (0] 0.0%
Warrensburg (T) 3,959 0 0.0%
Warren County (Total) 65,737 216 0.3%

Source: U.S. Census Bureau 2020; Warren County, NY 2022

Notes: High Hazard Dam Inundation Areas were analyzed on Rainy day scenarios
The dam inundation area for this assessment only includes dam failure inundation areas for Loon Lake Dam,
Edgecomb Pond Dam, and Garnet Lake Dam.

The potential for loss of life is affected by the capacity and number of evacuation routes available
to populations living within these areas. Those most at risk include the economically disadvantaged
and the population over the age of 65. These populations are more at risk during a dam failure event
because economically disadvantaged populations are likely to evaluate their risk and make the
decision to evacuate based upon the net economic impact to their family, while elderly populations
are likely to seek or need medical attention. The availability of medical attention may be limited due
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to isolation during a flood event and other difficulties in evacuating. There is often limited warning
time for a dam failure event. Populations without adequate warning of the event are highly vulnerable.

Dam failure can cause persons to become displaced if flooding of structures occurs. Dam failure
may mimic flood events, depending on the size of the dam reservoir and breach. Understanding
potential outcomes of flooding for each dam in Warren County would require intensive hydraulic
modeling.

Impact on General Building Stock

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

Dam failure can cause severe downstream flooding and may transport large volumes of sediment
and debris, depending on the magnitude of the event. Widespread damage to buildings and
infrastructure affected by an event would result in large costs to repair these locations. In addition
to physical damage costs, businesses can be closed while flood waters retreat, and utilities are
returned to a functioning state.

Table 5.4.1-4 presents the number of buildings located in the high hazard dam inundation area in
Warren County. In total, 254 buildings are located in the high hazard dam inundation area.
Table 5.4.1-4. Buildings Located in the High Hazard Dam Inundation Area in Warren County

Number of Buildings Located in High
Hazard Dam Inundation Area

Jurisdiction Total Number of Buildings
_— Percent of
Number of Buildings
Total

Bolton (T) 2,873 32 11%

Chester (T) 3,227 189 5.9%
Glens Falls (C) 5,988 0] 0.0%
Hague (T) 1,313 0} 0.0%
Horicon (T) 2,188 0 0.0%
Johnsburg (T) 2,625 33 1.3%

Lake George (T) 2,494 0 0.0%
Lake George (V) 609 0 0.0%
Lake Luzerne (T) 2173 0] 0.0%
Queensbury (T) 12,193 0 0.0%
Stony Creek (T) 807 0 0.0%
Thurman (T) 1,061 0 0.0%
Warrensburg (T) 2,758 0 0.0%
Warren County (Total) 40,309 254 0.6%

'lt TETRA TECH
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Source: Hazus v5.1; Warren County, NY 2022; CIESIN, NYSERDA, Microsoft; RS Means 2022

Notes: High Hazard Dam Inundation Areas were analyzed on Rainy day scenarios
The dam inundation area for this assessment only includes dam failure inundation areas for Loon Lake Dam,
Edgecomb Pond Dam, and Garnet Lake Dam.

Impact on Critical Facilities and Community Lifelines

Dam failures may also impact critical facilities and infrastructure located in the downstream
inundation zone. Consequentially, dam failure can cut evacuation routes, limit emergency access,
and/or create isolation issues. Dam failure can cause severe downstream flooding and may transport
large volumes of sediment and debris, depending on the magnitude of the event. Further, utilities
such as overhead power lines, cable and phone lines could also be vulnerable. Loss of these utilities
could create additional isolation issues for the inundation areas.

Table 5.4.1-5 displays the number of community lifeline facilities located in the high hazard dam
inundation area in Warren County. In total, nine lifelines are located in the high hazard dam inundation
area.

Table 5.4.1-5. Lifelines Located in the High Hazard Dam Inundation Area in Warren County

ipanerof  Number of ielhes Locatedln e Hozae
Communications 16 0]
Energy 20 (0]
Food, Water, Shelter 163 2
Hazardous Materials 46 1
Health and Medical 43 (0]
Safety and Security 21 2
Transportation 60 4
Warren County (Total) 559 9

Source: Warren County, NY 2022

Notes: High Hazard Dam Inundation Areas were analyzed on Rainy day scenarios
The dam inundation area for this assessment only includes dam failure inundation areas for Loon Lake Dam,
Edgecomb Pond Dam, and Garnet Lake Dam.

Impact on the Economy

Severe flooding that follows an event like a dam failure can cause extensive structural damage and
withhold essential services. The cost to recover from flood damages after a surge will vary depending
on the hazard risk of each dam.

Severe flooding that follows an event like a dam failure can cause extensive damage to public utilities
and disruptions to delivery of services. Loss of power and communications may occur and drinking
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water and wastewater treatment facilities can become temporarily out of operation. Debris from
surrounding buildings can accumulate should the dam mimic major flood events, such as the 1-
percent annual chance flood event that is discussed in Section 5.4.5 (Flood).

Table 5.4.1-6 displays the replacement cost of buildings located in the high hazard dam inundation
area. 0.5-percent of Warren County’s total replacement cost value is located in the high hazard dam
inundation area.

Table 5.4.1-6. Replacement Cost of Buildings Located in the High Hazard Dam Inundation Area
in Warren County

Total Replacement Cost

Jurisdiction Total Replacement Cost of Buildings Located in Percent of
Value (RCV) High Hazard Dam Total
Inundation Area

Bolton (T) $1,509,046,268 $7,425,773 0.5%
Chester (T) $1,794,523,301 $115,512,000 6.4%
Glens Falls (C) $3,728,124,116 $0 0.0%
Hague (T) $799,210,288 $0 0.0%
Horicon (T) $1,022,605,789 $0 0.0%
Johnsburg (T) $1,493,856,193 $6,897,627 0.5%
Lake George (T) $2,168,962,785 $0 0.0%
Lake George (V) $770,157,514 $0 0.0%
Lake Luzerne (T) $953,667,917 $0 0.0%
Queensbury (T) $7,114,031,584 $0 0.0%
Stony Creek (T) $995,996,331 $0 0.0%
Thurman (T) $497,985,792 $0 0.0%
Warrensburg (T) $1,425,456,857 $0 0.0%
Warren County (Total) $24,273,624,737 $129,835,400 0.5%

Source: Hazus v5.1; Warren County, NY 2022; CIESIN, NYSERDA, Microsoft; RS Means 2022

Notes: High Hazard Dam Inundation Areas were analyzed on Rainy day scenarios
The dam inundation area for this assessment only includes dam failure inundation areas for Loon Lake Dam,
Edgecomb Pond Dam, and Garnet Lake Dam.

Impact on the Environment

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

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:

= Potential or projected development

* Projected changes in population

= Other identified conditions as relevant and appropriate, including the impacts of climate
change

Projected Development

As discussed and illustrated 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 a dam failure event if the structures are
located within the flood protection area and mitigation measures are not considered. Therefore, it
is the intention of the County and all participating municipalities to discourage development in
vulnerable areas or to encourage higher regulatory standards at the local level.

Projected Changes in Population

Warren County has experienced a slight increase (less than O.1-percent) in population since 2010
according to the U.S. Census Bureau (U.S. Census Bureau 2020). Even though the population has not
significantly increased overall, changes in population density within county communities should be
evaluated to determine if high population densities can create issues for local residents during an
evacuation.

Climate Change

As discussed above, most studies project that the State of New York will see an increase in average
annual precipitation. An increase in annual precipitation amounts in the region, primarily in the form
of heavy rainfalls, will have the potential to increase the potential for dam failure events. Increases
in precipitation may stress the dam wall. Further, existing dams may not be able to retain and
manage increases in water flow from more frequent, heavy rainfall events. Heavy rainfalls may result
in more frequent overtopping of these dams and flooding of the County’s assets in adjacent
inundation areas. However, the probable maximum flood used to design each dam may be able to
accommodate changes in climate.
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Change of Vulnerability Since the 2017 HMP

Overall, the County’s vulnerability has not significantly changed since the 2017 HMP and the County
will continue to be exposed and vulnerable to dam failure events, especially those located within or
near downstream inundation zones.
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5.4.2 Disease Outbreak

Hazard Profile

Hazard Description

An outbreak or an epidemic 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 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 (CDC 2016). There are other diseases that impact Warren County
which includes foodborne illness, vaccine-preventable disease, and vector-borne diseases (tick-
borne and mosquito-borne). However, for the disease outbreak profile, the County identified
pandemic influenza, COVID-19, the Zika virus, and the Ebola virus as the main diseases that may lead
to a pandemic outbreak.

Pandemic Influenza

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

Pandemic influenza, or influenza A, is different from seasonal influenza (or "the flu") because
outbreaks of seasonal flu are caused by viruses that are already among people. Pandemic influenza
is caused by an influenza virus that is new to people and is likely to affect many more people than
seasonal influenza, as the human population will have little to no pre-existing immunity to the new
influenza virus (WHO 2010). In addition, seasonal flu occurs every year, usually during the winter
season, while the timing of an influenza pandemic is difficult to predict. Pandemic influenza is likely
to affect more people than the seasonal flu, including young adults. A severe pandemic could change
daily life for a time, including limitations on travel and public gatherings (CDC 2019).

At the national level, the CDC's Influenza Division has a long history of supporting the World Health
Organization (WHO) and its global network of National Influenza Centers (NIC). With limited
resources, most international assistance provided in the early years was through hands-on
laboratory training of in country staff, the annual provision of WHO reagent kits (produced and
distributed by CDC), and technical consultations for vaccine strain selections. The Influenza Division
also conducts epidemiologic research including vaccine studies and serologic assays and provided
international outbreak investigation assistance (CDC 2020).
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COVID-19

Coronavirus disease (COVID-19) is an infectious disease first identified in 2019. The virus rapidly
spread into a global pandemic by spring of 2020. People with COVID-19 have had a wide range of
symptoms reported — ranging from mild symptoms to severe illness. Symptoms may appear 2-14
days after exposure to the virus. Anyone can have mild to severe symptoms. Possible symptoms
include fever or chills, cough, shortness of breath or difficulty breathing, sore throat, loss of taste or
smell, muscle and body aches, among others (CDC 2022).

COVID-19 spreads when an infected person breathes out droplets and very small particles that
contain the virus. These droplets and particles can be breathed in by other people or land on their
eyes, noses, or mouth. In some circumstances, they may contaminate surfaces they touch.
Vaccination, past infection, or timely access to testing and treatment can help protect you from
getting very sick if you get COVID-19. However, some people are more likely than others to get very
sick if they get COVID-19. This includes people who are older, are immunocompromised, have certain
disabilities, or have underlying health conditions (CDC 2022).

In an effort to maintain the slow spread of the virus, the federal government and States have urged
the public to continue avoid touching of the face, properly wash hands often, wear face masks, and
use various social distancing measures.

Zika

Zika is a flavivirus related to dengue, West Nile, yellow fever and Japanese encephalitis. It was first
isolated in 1947 from a Rhesus monkey in the Zika region of Uganda and in 1968 from a human in
Nigeria. Since that time, serologic evidence of human infections has been reported in several
countries in tropical Africa and parts of Southeast Asia (Hayes 2009). In addition, Zika virus has
been implicated as the cause of three mosquito-borne disease outbreaks outside of Africa and Asia,
including Micronesia in 2007, French Polynesia in 2013 (WHO 2018). There last cases of local Zika
transmission in continental United Stated were in 2016-2017 in Florida and Texas (CDC 2022).

Many people infected with Zika virus won't have symptoms or will only have mild symptoms. The
most common symptoms of Zika are fever, rash, headache, joint pain, conjunctivitis, and muscle pain
(WHO 2018). Zika is usually mild with symptoms lasting for several days to a week. People usually
don’t get sick enough to go to the hospital, and they very rarely die of Zika. For this reason, many
people might not realize they have been infected. Symptoms of Zika are similar to other viruses
spread through mosquito bites, like dengue and chikungunya. Zika virus usually remains in the blood
of an infected person for about a week (CDC 2019). Zika virus can be passed from a pregnant woman
to her fetus, an infection during pregnancy can cause a birth defect called microcephaly and other
severe fetal brain defects (CDC 2019).
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Ebola, previously known as Ebola hemorrhagic fever, is a rare and deadly disease caused by infection
with one of the Ebola virus strains. Scientists think people are initially infected with Ebola virus
through contact with an infected animal, such as a fruit bat or nonhuman primate. This is called a
spillover event. After that, the virus spreads from person to person through direct contact (such as
through broken skin or mucous membranes in the eyes, nose, or mouth) potentially affecting a large
number of people.

Symptoms may appear anywhere from 2 to 21 days after contact with the virus, with an average of
8 to 10 days. The course of the illness typically progresses from “dry” symptoms initially (such as
fever, aches and pains, and fatigue), and then progresses to “wet” symptoms (such as diarrhea and
vomiting) as the person becomes sicker; other symptoms may include red eyes, skin rash, and
hiccups (late-stage) (CDC 2022).

According to the CDC, the 2014-2016 Ebola epidemic was the largest in history affecting multiple
countries in West Africa. In the United States, 11 total Ebola cases occurred, of those 11 cases, 2
individuals died and the remaining 9 recovered. CDC and partners are taking precautions to prevent
the further spread of Ebola in the United States (CDC 2019).

At the time of writing, there is a current epidemic of Ebola occurring in several African countries, but
it is mostly affecting Uganda. The CDC issued a Health Alert Network message on October 06, 2022
about the outbreak in central Uganda. The United States is screening all passengers on flights in from
the Ugandan region (CDC 2022).

Location

Warren County is vulnerable to importation and spread of infectious diseases due to its geographic
location and demographic characteristics. Additionally, as the County is a year-long tourist
destination, it is susceptible to the spread of diseases due to the influx of tourists from diverse
locations. Disease outbreaks pose serious threats to the County and could strain the capacity of
hospitals, clinics and other healthcare facilities to respond to those seeking medical attention
(Warren County 2017).

Extent

The exact size and extent of an infected population depends 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 iliness
(Warren County 2017).
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The CDC and public health officials will use the Pandemic Severity Assessment Framework (PSAF)
to determine the impact of the pandemic, or how “bad” the pandemic will be; the PSAF replaced the
Pandemic Severity Index (PSI) in 2014. There are two main factors that can be used to determine the
impact of a pandemic. The first is clinical severity, or how serious is the illness associated with
infection. The second factor is transmissibility, or how easily the pandemic virus spreads from
person-to-person. These two factors combined are used to guide decisions about which actions
CDC recommends at a given time during the pandemic.

The framework is divided into two parts. The first part is the initial assessment, which happens early
during a pandemic. At this time, activity may be detected in pockets or certain communities across
the country so information and understanding about the pandemic virus will be limited. By studying
the information that is available, CDC can produce a preliminary assessment of the potential impact
of the pandemic (e.g., low to moderate transmissibility and moderate to high clinical severity).
However, that assessment may change as the pandemic evolves and more information is known.
The second part, or refined assessment, happens later in the pandemic when more information is
available. This additional information helps to provide a more refined and accurate picture of
pandemic impact, including assessments of the pact by age group.

The results of these assessments can be compared to past pandemics (or even seasonal influenza
epidemics), creating a quick comparative snapshot of the potential impact of the pandemic. For
example, using the PSAF, the 1918 pandemic can be characterized as one with very high
transmissibility and very high clinical severity whereas the 2009 HIN1 pandemic can be
characterized as one with moderate transmissibility and clinical severity for the overall population.
The results help public health officials and health care professionals make timely and informed
decisions, and to take appropriate actions (CDC 2016).

In 1999, the WHO Secretariat published guidance for pandemic influenza and defined the six phases
of a pandemic. Updated guidance was published in 2005 to redefine these phases. This schema is
designed to provide guidance to the international community and to national governments on
preparedness and response for pandemic threats and pandemic disease. Compared with the 1999
phases, the new definitions place more emphasis on pre-pandemic phases when pandemic threats
may exist in animals or when new influenza virus subtypes infect people but do not spread
efficiently. Because recognizing that distinctions between the two interpandemic phases and the
three pandemic alert phases may be unclear, the WHO Secretariat proposes that classifications be
determined by assessing risk based on a range of scientific and epidemiological data (WHO 2009).
The WHO pandemic phases are outlined in Table 5.4.X-1.

Table 5.4.2-1. WHO Global Pandemic Phases

| Preparedness |
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Phase Description
Phase 1 No viruses circulating among animals have been reported to cause infections in humans

An animal influenza virus circulating among domesticated or wild animals is known to have

Phase 2 . Lo . . . .
caused infection in humans and is therefore considered a potential pandemic threat.

An animal or human-animal influenza reassortment virus has caused sporadic cases or small
clusters of disease in people but has not resulted in human-to-human transmission sufficient to
sustain community-level outbreaks. Limited human-to-human transmission may occur under
Phase 3 some circumstances, for example, when there is close contact between an infected person and
an unprotected caregiver. However, limited transmission under such restricted circumstances
does not indicate that the virus has gained the level of transmissibility among humans necessary
to cause a pandemic.

Response and Mitigation Efforts

Human infection(s) are reported with a new subtype, but no human-to-human spread or at

Phase 4 .
most rare instances of spread to a close contact.
Characterized by human-to-human spread of the virus into at least two countries in one WHO
Phase 5 region. While most countries will not be affected at this stage, the declaration of Phase 5 is a
strong signal that a pandemic is imminent and that the time to finalize the organization,
communication, and implementation of the planned mitigation measures is short.
The pandemic phase is characterized by community level outbreaks in at least one other
Phase 6 country in a different WHO region in addition to the criteria defined in Phase 5. Designation of
this phase will indicate that a global pandemic is under way.
Sources: (WHO 2009)

Additionally, NYSDOH and the State EOC have their own activation levels in response to a pandemic
event. Multiple waves of pandemic can be anticipated throughout the life cycle of an event. Refer to
https://www.health.ny.gov/diseases/communicable/influenza/pandemic/ for information regarding
the various levels in New York State (Warren County 2017).

Previous Occurrences

Each year, cases of seasonal influenza have been reported in Warren County; there have been no
cases of influenza A, or the pandemic influenza. As for Ebola and Zika, there have been no reported
cases in the County. COVID-19 infections have been reported in Warren County, yearly total
infections can be found in Table 5.4.2-1.

Table 5.4.2-2. COVID-19 Infection Cases in Warren County (2020 to 2022)

Disease 2020 2021 2022
| COVID-19 | 1143 | 8,329 | 14,518 |
Sources: (Warren County 2022)

FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, Warren County was included in 2 disaster (DR) or emergency (EM)
declarations for disease outbreak events. Generally, these disasters cover a wide region of the State;
therefore, they can impact many counties. However, not all counties were included in the disaster
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declarations as determined by FEMA (FEMA 2022). Detailed information about the declared
disasters since 1954 is provided in Section 4 (County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to
designate counties as disaster areas to make emergency loans to producers suffering losses in
those counties and in counties that are contiguous to a designated county. Between 2012 and 2022,
Warren County was included in O disease outbreak-related agricultural disaster declarations.

Previous Events

For this 2023 HMP update, known disease outbreak events that impacted Warren County between
2017 and 2022 are discussed below. For events prior to 2017, refer to Appendix E (Supplementary
Data).

Table 5.4.2-2. Hazard Events in Warren County (2017 to 2022)

FEMA and/or USDA Warren County

Date(s) of Declaration Number included in
Event Event Type i i Declaration? Description

FEMA determined the emergency
conditions in the State of New York,
and consequently all its Counties,
were of sufficient severity and
magnitude to warrant a major disaster
declaration. The declaration
Pandemic DR-4480-NY Yes authorized Individual Assistance
limited to the Crisis Counseling
Program and assistance for
emergency protective measures
(Category B), including direct Federal
assistance, under Public Assistance
throughout the State.

01/20/2020
- 5/11/2023

FEMA determined the emergency
conditions in the State of New York,
and consequently all its Counties,
were of sufficient severity and
magnitude to warrant a major disaster
declaration. The declaration
Pandemic EM-3434-NY Yes authorized Individual Assistance
limited to the Crisis Counseling
Program and assistance for
emergency protective measures
(Category B), including direct Federal
assistance, under Public Assistance
throughout the State.

Sources: (NOAA 2022), (USDA FSA 2022), (FEMA 2022) (New York State 2019) (Warren County 2017)

01/20/2020
- continuing

2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK

'lt TETRA TECH
5.4.2-6




5.4.2 Disease Outbreak

Probability of Future Occurrences

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of
future occurrence of disease outbreak events for the County. Information from NOAA-NCEI storm
events database, the 2019 State of New York HMP, and the 2017 Warren County HMP were used to
identify the number of disease outbreak events that occurred between 1950 and 2022. Table
5.4.2- presents the probability of future events for the disease outbreak hazard in the County.

Table 5.4.2-3. Probability of Future Disease Outbreak Events in Warren County

Hazard Type Number of Occurrences Between Percent Chance of Occurring in
1950 and 2022 Any Given Year

Influenza A (HIN1) 1 1.4%

Influenza A (H2N2) 0] 0%

Influenza A (H3N2) 0] 0%

Influenza A (H5NT1) 0] 0%

COVID-19 3 41%

Zika 0 0%

Ebola 0] 0%

Sources: (Warren County 2017) (Warren County 2022) (CDC 2022) (CDC 2018) (Standforth 2010)

Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act,

and selected disease outbreak events since 1968. Due to limitations in data, not all disease outbreak
events occurring between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the
number of hazard occurrences is underestimated.

A total of 4 disease outbreak events have been recorded in Warren County. Based on historical
occurrences, the probability of a disease outbreak event occurring is considered occasional
(between 10 and 100% annual probability of occurrence ). Refer to Section 5.3 for additional
information on the hazard ranking methodology and probability criteria.

Climate Change Projections

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 sea level
rise 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.

Each region in New York State, as defined by ClimAID, has attributes that will be affected by climate
change. Warren County is part of Region 7, Adirondack Mountains. Some of the issues in this region,
affected by climate change, include loss of high elevation plants, animals, and ecosystem types;
decline in winter recreation; decline in milk production, etc.

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
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by 2° F to 3.4° F by the 2020s, 4.1° F to 6.8° F by the 2050s, and 5.3° F to 10.1° F by the 2080s. By the
end of the century, the greatest warming is projected to be in the northern section of the State.

In Region 7, it is estimated that temperatures will increase by 3.7°F to 7.4°F by the 2050s and 4.2°F
to 11.8°F by the 2080s (baseline of 39.9°F). Precipitation totals will increase between 2 and 15% by
the 2050s and 3 to 17% by the 2080s (baseline of 40.8 inches). While annual precipitation and
temperature projections are more certain than seasonal results, much of this additional precipitation
is expected to occur during the winter months, which may result in greater annual snowfall in Warren
County (NYSERDA 2014).

Milder winters, warmer summers, and fewer days of frost make it easier for infectious diseases to
expand into new geographic areas and infect more people. The warmer temperatures are giving
mosquitoes and ticks more time to reproduce, spread diseases, and expand their habitats
throughout the United States. The geographic ranges where ticks spread Lyme disease,
anaplasmosis, ehrlichiosis, and spotted fever rickettsiosis have expanded, and experts predict that
tickborne diseases will continue to increase and perhaps worsen. Longer, warmer summers have
also given mosquitoes more time to reproduce and spread diseases. In 2012, a mild winter, early
spring, and hot summer set the stage for an outbreak of West Nile virus disease in the United States,
resulting in more than 5,600 illnesses and 286 deaths.

Climate change has forced some animal species into new habitats as their natural habitats
disappear, and it has expanded the habitats of other animals. This movement of animals into new
areas increases opportunities for contact between humans and animals and the potential spread of
zoonotic diseases, as these examples show:

= Wildlife carrying the rabies virus are expanding to new geographic areas of the country.

= Arctic temperatures are rising more than twice as rapidly as the rest of the world.

= As global temperatures rise, deadly diseases that are a threat in other countries — like Ebola,
Lassa, Rift Valley fever, and monkeypox — will increase along with the risk of them being
imported into the United States.

Rising temperatures have allowed certain disease-causing fungi to spread into new areas that
previously were too cold for them to survive. As the difference between environmental temperatures
and human body temperatures narrows, new fungal diseases may emerge as fungi become more
adapted to surviving in humans. Climate change also increases the risk for natural disasters and
flooding, which can increase the risk for mold to grow in people’s homes.

Scientists predict that climate change will have devastating effects on freshwater and marine
environments. For example, we could see more frequent and more severe instances of harmful algal
blooms, which are the rapid growth of algae or cyanobacteria in lakes, rivers, oceans, and bays.
Harmful algal blooms can look like foam, scum, paint, or mats on the surface of water and can be
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5.4.2 Disease Outbreak

different colors. They endanger our health when we eat contaminated shellfish. They also can harm
pets, livestock, wildlife, and the environment (CDC 2022).

Vulnerability Assessment

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

Impact on life, Health, and Safety

The entire population of Warren County 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 do the closer proximity of 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 2020). Population data from the 2021
B5-year American Community Survey indicates that there are 14,754 persons over 65 years old in
Warren County. This age group would be considered at risk for getting severely ill from the COVID-
19 virus. While the statistics of this virus are subject to change during the publication of this HMP,
the New York Department of Health dashboard shows that there is a higher percent of illnesses
within the mentioned age group.

Impact on General Building Stock

No structures are anticipated to be directly affected by disease outbreaks.

Impact on Critical Facilities and Community Lifelines

No critical facilities are anticipated to be affected by disease outbreaks. Hospitals and medical
facilities will likely see an increase in patients which may cause interruption of services, but it is
unlikely that there will be damages to the facilities. Large rates of infection may result in an increase
in the rate of hospitalization which may overwhelm hospitals and medical facilities and lead to
decreased services for those seeking medical attention. The 2020-2021 coronavirus pandemic has
led to overwhelmed hospitals in numerous locations across New York State, including Warren
County.
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Impact on the 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 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.

Within New York State the pandemic led to the closure of businesses, strained the healthcare
systems, stressed nonprofits and educational institutions, and stretched public budgets
(Association 2020).

Smaller-scale disease outbreaks can also cause negative economic impacts, though the extent of
impact is variable. For example, an outbreak in mosquito or tick-borne diseases can impact
Westchester 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).

Future Changes That May Impact Vulnerability

Understanding future changes that may 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 that may affect hazard vulnerability:

= Potential or projected development.

* Projected changes in population.

= Other identified conditions as relevant and appropriate, including the impacts of climate
change.
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5.4.2 Disease Outbreak

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 I, Section 9 of this plan

Projected Changes in Population

According to the 2020 decennial census, the population of the County has experienced a slight
increase of less than O.1-percent since 2010 according to the U.S. Census Bureau (U.S. Census
Bureau 2020). Changes in the density of population when households move throughout the County
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 n.d.). Localized changes in
climate and human interaction may also be a factor in the spread of disease.

The relationship between climate change and infectious diseases is somewhat controversial. The
notion that rising temperatures will increase the number of mosquitoes that can transmit malaria
among humans (rather than just shift their range) has been the subject of debate over the past
decade. Some believe that climate change may affect the spread of disease, while others are not
convinced. However, many researchers point out that climate is not the only force at work in
increasing the spread of infectious diseases into the future. Other factors, such as expanded rapid
travel and evolution of resistance to medical treatments, are already changing the ways pathogens
infect people, plants, and animals. As climate change accelerates it is likely to work synergistically
with many of these factors, especially in populations increasingly subject to massive migration and
malnutrition (Harmon 2010).
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Change of Vulnerability Since the 2017 HMP

This vulnerability assessment has been expanded on the 2017 plan to include the Coronavirus. In
addition the Ebola virus and pandemic influenzas, 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 is included to provide a better understanding of the potential impacts caused by the
disease outbreak hazard.
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5.4.3 Earthquake

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

Hazard Profile

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 & Pakiser, 1997).

Any sudden shaking of the ground caused by seismic waves through the Earth’s rocks constitutes
an earthquake. Seismic waves are produced when some form of energy stored in Earth’s crust is
suddenly released, usually when masses of rock straining against one another suddenly fracture and
“slip.” Earthquakes occur most often along geologic faults, narrow zones where rock masses move in
relation to one another. The major fault lines of the world are located at the fringes of the huge
tectonic plates that make up Earth’s crust (NYS DHSES, 2019).

Certain saturated soft soil can take on the characteristics of a fluid when shaken by an earthquake,
resulting in a state called liquefaction. Amplified shaking also results in areas of “soft soils” which
includes fill, loose sand, waterfront, and lakebed clays (NYS DHSES, 2019).

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 & 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.

= 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.
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5.4.3 Earthquake

= 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.

= 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.

= Tectonic Deformation: A change in the original shape of a material due to stress and strain.

=  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.

= Seiche: The sloshing of a closed body of water from earthquake shaking (USGS, 2012).

Location

As noted in the 2019 New York State Hazard Mitigation Plan (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, 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 Aloany-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 (Volkert & Witte, 2015). Movement can take place at
faults and cause an earthquake. There are numerous faults throughout New York State, and Figure
5.4.3-1illustrates the faults relative to Warren County (New York State Museum, 2012).
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Figure 5.4.3-1. Faults in New York State
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5.4.3 Earthquake

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. One seismographic station is located in Warren County at the Adirondack Community College
in Queensbury, NY. Figure 5.4.3-2 shows the location of this station.

Figure 5.4.3-2. Lamont-Doherty Seismic Station Location in Warren Counfy
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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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5.4.3 Earthquake

Figure 5.4.3-3. USGS Seismic Stations near New York State

Source: USGS 2015
Note:  The red circle indicates the approximate location of Warren 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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Figure 5.4.3-4. Earthquake Epicenters in the Northeast U.S., 1914 to 2022
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Note:  The red circle indicates the approximate location of Warren 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:

= GreatMw>8

= MajorMw=70-79

= StrongMw =6.0 -6.9

= Moderate Mw =5.0 - 5.9
= Light Mw=4.0-49

=  Minor Mw = 3.0 - 3.9

= 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
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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 MMl scale and its relationship to the areas peak
ground acceleration.

Table 5.4.3-1. Modified Mercalli Intensity Scale

Mercalli  Shaking Description
Intensity
| Not Felt | Not felt except by a very few under especially favorable conditions.
Il Weak Felt only by a few persons at rest, especially on upper floors of buildings.
11} Weak Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people

do not recognize it as an earthquake. Standing automobiles may rock slightly. Vibrations are
similar to the passing of a truck. Duration estimated.

v Light Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes,
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking
building. Standing automobiles rocked noticeably.

Vv Moderate | Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.

\ Strong Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster.
Damage slight.

Y Very Felt by all. Damage negligible in buildings of good design and construction; slight to moderate

Strong in well-built ordinary structures; considerable damage in poorly built or badly designed

structures; some chimneys broken.

VI Severe Felt by all. Damage slight in specially designed structures; considerable damage in ordinary

substantial buildings with partial collapse. Damage great in poorly built structures. Fall of
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned.

IX Violent | Felt by all. Damage considerable in specially designed structures; well-designed frame
structures thrown out of plumb. Damage great in substantial buildings, with partial collapse.
Buildings shifted off foundations.

X Extreme | Felt by all. Some well-built wooden structures destroyed; most masonry and frame structures
destroyed with foundations. Rails bent.

Source: USGS 2014

Table 5.4.3-2. Modified Mercalli Intensity (MMI) and PGA Equivalents

Modified Acceleration (%g) (PGA) Perceived Shaking Potential Damage
Mercalli
Intensit

| <17 Not Felt None

I 17 -14 Weak None

1] 17-14 Weak None

v 14 -39 Light None

V 3.9-92 Moderate Very Light

VI 9.2 -18 Strong Light

VI 18 - 34 Very Strong Moderate
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Modified Acceleration (%g) (PGA) Perceived Shaking Potential Damage
Mercalli
Intensity
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 Table 5.4.3-3.

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 Explanation of Damages
Percentage
1-2%g Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any,
are usually very low.
Below 10%g Usually causes only slight damage, except in unusually vulnerable facilities.
10 - 20%g May cause minor-to-moderate damage in well-designed buildings, with higher levels of damage in
poorly designed buildings. At this level of ground shaking, only unusually poor buildings would be
subject to potential collapse.
20 - 50%g May cause significant damage in some modern buildings and very high levels of damage (including
collapse) in poorly designed buildings.
>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,
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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.

Figure 5.4.3-5. 2018 Long-Term National Seismic Hazard Map

w5 USGS Highest hazard
LA

e A

secience for a changing world .

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).
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Table 5.4.3-4. NEHRP Soil Classifications

A Hard rock

B Rock

C Very dense soil and soft rock
D Stiff soils

E Soft soils

Source: FEMA 2013
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Figure 5.4.3-6. NEHRP Soils in Warren County
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As illustrated in Figure 5.4.3-6, Warren County is primarily comprised of NEHRP Soil Classes A, B, C,
D, and E with the majority of the County comprised of Soil Class A (Hard rock).

A probabilistic assessment was conducted for the 500- and 2500-year mean return periods (MRP)
through a Level 2 analysis using the HAZUS-MH, Version 5.1 (HAZUS-MH) probabilistic model to
analyze the earthquake hazard for Warren County. The Level 2 HAZUS analysis evaluates the
statistical likelihood that a specific event will occur and what consequences will occur. A 500-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 2500-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 5.4.3-8illustrate the geographic distribution of PGA (g) across Warren
County for 500- and 2500-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 500-Year MRP
Earthquake Event
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Figure 5.4.3-8. Peak Ground Acceleration Modified Mercalli Scale for a 2500-Year MRP

Earthquake Event
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Previous Occurrences
FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, Warren County was included in no disaster (DR) or emergency (EM)
declarations for earthquake-related events. Generally, these disasters cover a wide region of the
State; therefore, they can impact many counties. However, not all counties were included in the
disaster declarations as determined by FEMA (FEMA, 2022). Detailed information about the declared
disasters since 1954 is provided in Section 4 (County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to
designate counties as disaster areas to make emergency loans to producers suffering losses in
those counties and in counties that are contiguous to a designated county. Between 2012 and 2022,
Warren County was not included in earthquake-related agricultural disaster declarations.

Previous Events

For this 2023 HMP update, known earthquake events that impacted Warren County between 2017
and 2022 are discussed below. For events prior to 2017, refer to Appendix E (Supplementary Data).

Table 5.4.3-5. Earthquake Events in Warren County (2017 to 2022)
FEMA and/or USDA Warren County

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

March 11, Earthquake N/A N A 3.1 magnitude earthquake struck
2020 South Glens Falls at approximately

6:43 AM. Effects were lightly felt in
Warren County.

Sources: USGS 2022
Notes:

Probability of Future Occurrences

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).

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of
future occurrence of earthquake events for the County. Information from FEMA, USGS, the 2019 State
of New York HMP, and the 2017 Warren County HMP were used to identify the number of earthquake
events that occurred between 1950 and 2022. Table 5.4.3-6 presents the probability of future
events for the earthquake event in the County.
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Table 5.4.3-6. Probability of Future Hazard Name Events in Warren County

Hazard Type Number of Occurrences Between Percent Chance of Occurring in
1950 and 2022 Any Given Year
Earthquake | 19 | 27.77 |
Sources: FEMA 2022, USGS 2022, NYS HMP 2019, Warren County HMP 2017,
Note: Disaster occurrences include federally declared disasters since the 1950 Federal Disaster Relief Act,

and selected drought events since 1968. Due to limitations in data, not all earthquake events occurring
between 1954 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard
occurrences is underestimated

Between 1950 and 2022, total of 19 earthquake events were recorded in Warren County, with one
recorded since 2017. Based on historical occurrences, the probability of an earthquake event
occurring is considered rare (between a 1% and 10% annual probability of occurrence). Refer to
Section 5.3 for additional information on the hazard ranking methodology and probability criteria.

Climate Change Projections

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.

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 v5.0 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

The entire County may experience an earthquake. However, the degree of impact is dependent on
many factors including the age and type of construction people live in, the soil types their homes
are located on, and the intensity of the earthquake. Whether directly or indirectly impacted,
residents could be faced with business closures, road closures that could isolate populations, and
loss of function of critical facilities and utilities.

According to the 2020 decennial population estimates, Warren County had a population of 65,737
people. Overall, risk to public safety and loss of life from an earthquake in the County is minimal for
low magnitude events. However, there is a higher risk to public safety for those inside buildings due
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to structural damage or people walking below building ornamentations and chimneys that may be
shaken loose and fall because of an earthquake.

Populations considered most vulnerable are those located in/near the built environment, particularly
those near unreinforced masonry construction. Of these most vulnerable populations, socially
vulnerable populations, including the elderly (persons over age 65) and individuals living below the
poverty threshold, are most susceptible. Factors leadings to this higher susceptibility include
decreased mobility and financial ability to react or respond during a hazard, and the location and
construction quality of their housing. According to the 2021 5-year ACS estimates, there are
approximately 5,151 persons living below the poverty level and 14,754 persons over the age of 65
years in Warren County.

As noted earlier, NEHRP Soil Classes D and E can amplify ground shaking to damaging levels even
during a moderate earthquake, and thus increase risk to the population. Populations within
municipalities located on NEHRP Class D and E soils were estimated and are listed in Table 5.4.3-1.
Approximately 43,104 residents (4.9 percent of the County’s population) are located on NEHRP Class
D and E soils. The Town of Queensbury has the greatest proportion of its population residing on
NEHRP Class D and E soils (i.e., 83 percent).

Table 5.4.3-7. Estimated Population Located on NEHRP Class D or Class E Soil Types

Estimated Population Located Within the
NEHRP Soils Class D and E Hazard Area

Total Population

Jurisdiction (2020 Decennial
Census) !\lumber of Peop}e
in the NEHRP Soils Percent of Total
ClassD and E
Hazard Area
Bolton (T) 2,012 98 5%
Chester (T) 3,086 408 13%
Glens Falls (C) 14,830 14173 96%
Hague (T) 633 40 6%
Horicon (T) 1471 18 1%
Johnsburg (T) 2143 154 7%
Lake George (T) 2,494 66 3%
Lake George (V) 1,008 0 0%
Lake Luzerne (T) 3,079 1677 54%
Queensbury (T) 29,169 24,205 83%
Stony Creek (T) 758 234 31%
Thurman (T) 1,095 133 12%
Warrensburg (T) 3,959 1,898 48%
Warren County (Total) 65,737 43,104 66%

Source: U.S. Census Bureau 2020
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As a result of a significant earthquake event, residents may be displaced or require temporary to
long-term sheltering. The number of people requiring shelter is generally less than the number
displaced as some displaced persons use hotels or stay with family or friends following a disaster
event. Hazus estimates that there will be zero displaced households and zero persons seeking short-
term sheltering caused by the 100-year MRP event. Table summarizes the estimated number of
displaced households and persons seeking short-term sheltering caused by the 500-year and
2,500-year MRP events.

Table 5.4.3-8. Estimated Displaced Households and Number of Persons Requiring Sheltering

500-Year Mean Return Period 2500-Year Mean Return Period
Earthquake Event Earthquake Event

Jurisdiction

Persons Seeking Persons Seeking

Displaced

Displaced

Households S;:;Itt_;?r:;n Households S;:;rt-;?:gn
Bolton (T) 0.0 0.0 0.5 0.2
Chester (T) 0.1 0.0 19 11
Glens Falls (C) 0.4 0.2 8.3 45
Hague (T) 0.0 0.0 0.1 0.1
Horicon (T) 0.0 0.0 0.2 0.1
Johnsburg (T) 0.0 0.0 1.6 0.9
Lake George (T) 0.0 0.0 12 0.6
Lake George (V) 0.0 0.0 0.3 0.1
Lake Luzerne (T) 0.0 0.0 0.3 0.2
Queensbury (T) 0.3 0.1 8.9 4.4
Stony Creek (T) 0.0 0.0 0.1 0.0
Thurman (T) 0.0 0.0 0.1 0.1
Warrensburg (T) 0.0 0.0 2.0 11
Warren County (Total) <1.0 <1.0 25.5 13.4

Sources: Hazus v5.1; NYSDHES

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 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., with peak commute time at 5:00 p.m. Whether
directly impacted or indirectly impact, the entire population will have to deal with the consequences
of earthquakes to some degree. Business interruption could prevent people from working, road
closures could isolate populations, and loss of functions of utilities could impact populations that
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suffered no direct damage from an event itself. Overall, Hazus estimates that there are no injuries or
casualties caused by the 100-year MRP event. Table 5.4.3-9 and Table 5.4.3-10 summarize the
estimated number of injuries or casualties caused by the 500-year and 2,500-year MRP events.

Table 5.4.3-9. Estimated Number of Injuries and Casualties Caused by the 500-Year MRP
Earthquake Event

Time of Day - 500-year

Level of Severity

Injuries 3 6 3
Hospitalization
Casualties (0] 0] 0]

Sources: Hazus v5.1; NYSDHES

Table 5.4.3-10. Estimated Number of Injuries and Casualties Caused by the 2,500-Year MRP
Earthquake Event

Time of Day - 2500 year

Level of Severity

Injuries 19 55 31
Hospitalization 2 10 5
Casualties 0] 2 1

Sources: Hazus v5.1: NYSDHES

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
during a moderate earthquake (NYCEM 2003). Therefore, buildings located on NEHRP Classes D and
E soils are at increased risk of damage from an earthquake. Table Table 5.4.3-11 summarizes the
number and replacement cost value of buildings in Warren located on NEHRP Class D and E soils.
Overall, approximately 48.7 percent of Warren County’s buildings are built on NEHRP Class D and E
soils.
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Table 5.4.3-11. Estimated Building Stock Located on NEHRP Class D or Class E Soil Types

Estimated Number and Total Replacement Cost Value of
Structures Located Within the NEHRP Soils Class D and E
Hazard Area

Total Total
Jurisdiction Number of Replacement Cost o i Total
. Buildings in Total
Buildings Value (RCV) Replacement
the NEHRP o e
. Percent of | Cost of Buildings
Soils Class .
Total in the NEHRP
DandE .
Soils Class D and
Hazard

E Hazard Area
Area

Number of Percent of

Bolton (T) 2,873 $1,509,046,268 137 4.8% $48,440,347 3.2%
Chester (T) 3,227 $1,794,523,301 428 13.3% $286,738,653 16.0%
Glens Falls (C) 5,988 $3,728,124,116 5,655 94.4% $3,177,716,320 85.2%
Hague (T) 1,313 $799,210,288 78 5.9% $25,001,334 3.1%
Horicon (T) 2,188 $1,022,605,789 33 1.5% $54,007,097 5.3%
Johnsburg (T) 2,625 $1,493,856,193 185 7.0% $132,907,360 8.9%
Lake George (T) 2,494 $2,168,962,785 78 3.1% $101,016,765 4.7%
Lake George (V) 609 $770,157,514 (0} 0.0% $0 0.0%
Lake Luzerne (T) 2173 $953,667,917 1223 56.3% $636,856,332 66.8%
Queensbury (T) 12193 $7,114,031,584 10,112 82.9% $5,718,177,935 80.4%
Stony Creek (T) 807 $995,996,331 250 31.0% $258,145,982 25.9%
Thurman (T) 1,061 $497,985,792 123 1n.6% $70,835,195 14.2%
Warrensburg (T) 2,758 $1,425,456,857 1,344 48.7% $757,814,139 53.2%
Warren County 40,309 $24,273,624,737 19,646 48.7% $11,267,657,461 46.42%
(Total)

Source: Hazus v5.1; Warren County, NY 2022; CIESIN, NYSERDA, Microsoft, NYSDHES; RS Means 2022

There is a strong correlation between PGA and damage a building might undergo (NYCEM, 2019). 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 on
general building stock in Warren County.

A building’s construction determines how well it can withstand the force of an earthquake. The
NYCEM Hazard Mitigation Plan 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 Hazus analysis, the building ages and building types from the
inventory were incorporated into the Hazus model.
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Potential building damage was evaluated by Hazus across the following damage categories: none,
slight, moderate, extensive, and complete. Table provides definitions of these five categories of
damage for a light wood-framed building. Definitions for other building types are included in the
Hazus technical manual documentation. The results of potential damage states for buildings in
Warren County categorized by general occupancy classes (i.e., residential, commercial, industrial,
etc.) from Hazus are summarized in Table 5.4.3-12 for the 500-year and 2,500-year MRP events.
Hazus estimates that there are zero damages to structures caused by the 100-year MRP event.

Table 5.4.3-12. Example of Structural Damage State Definitions for a Light Wood-Framed

Building
Damage Description
Categor
Slight Small plaster or gypsum-board cracks at corners of door and window openings and wall-ceiling
intersections; small cracks in masonry chimneys and masonry veneer.
Moderate Large plaster or gypsum-board cracks at corners of door and window openings; small diagonal

cracks across shear wall panels exhibited by small cracks in stucco and gypsum wall panels; large
cracks in brick chimneys; toppling of tall masonry chimneys.

Extensive Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral
movement of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of
wood sill plates and/or slippage of structure over foundations; partial collapse of room-over-garage
or other soft-story configurations.

Complete Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of
collapse 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.

Building damage as a result of the 100-year, 500-year, and 2,500-year MRP earthquakes were
estimated for each municipality using Hazus. Hazus estimates that zero damages will occur to
buildings or contents during the 100-year MRP event. Table 5.4.3-13 and Table 5.4.3-14 summarize
estimated total building and content losses caused by the 500-year and 2,500-year MRP events
by jurisdiction, respectively. These tables also summarize losses for structures categorized as
residential, commercial, and all other occupancy classes. Less than one-percent of the County's
structures are impacted by the 500-year MRP event (i.e., approximately $55 million in replacement
cost value) and approximately two-percent of the County’s structures are impacted by the 2,500-
year MRP event (i.e., $471 million in replacement cost value). Majority of the losses are estimated to
occur in the City of White Plains
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Table 5.4.3-13. Estimated Building Damages (Structure and Contents) from the 500-year MRP
Earthquake Event

Warren County
500-Year MRP

Total Percent of
Jurisdiction R(e:zlsatc\?:j:t Estimated . T?tal Estimated Estimated ST
Building and . . . Damages for
(RCV) Total Contents Residential = Commercial All Other
Damage Replacement Damage Damage Occupancies
Cost Value

Bolton (T) $1,509,046,268 $3,118,510 0.2% $2,109,007 $386,061 $623,442
Chester (T) $1,794,523,301 $5,842,762 0.3% $3,240,819 $1,180,371 $1,421,571
Glens Falls (C) $3,728,124,116 $7,060,889 0.2% $2,392,446 $3,186,882 $1,481,561
Hague (T) $799,210,288 $1,722,433 0.2% $1,087,234 $428,910 $206,288
Horicon (T) $1,022,605,789 $2,870,284 0.3% $1,811,781 $714,741 $343,762
Johnsburg (T) $1,493,856,193 $5,030,319 0.3% $2,067,434 $1,230,404 $1,732,481
Lake George (T) $2,168,962,785 $4,503,230 0.2% $2,863,743 $1,255,825 $383,662
Lake George (V) $770,157,514 $1100,01 0.1% $699,526 $306,797 $93,689
Lake Luzerne (T) $953,667,917 $1,624,737 0.2% $955,171 $313,945 $355,621
Queensbury (T) $714,031,584 $15,074,924 0.2% $6,796,41 $5,863,797 $2,414,716
Stony Creek (T) $995,996,331 $1534,578 0.2% $636,926 $239,544 $658,108
Thurman (T) $497,985,792 $2,017,580 0.4% $837,396 $314,940 $865,244
Warrensburg (T) $1,425,456,857 $3,390,394 0.2% $1,394,845 $1,009,347 $986,202
Warren County (Total) | $24,273,624,737 | $54,890,651 0.2% $26,892,740 | $16,431,564 $11,566,347

Source: Hazus v5.1; Warren County, NY 2022; CIESIN, NYSERDA, Microsoft, NYSDHES,; RS Means 2022

Table 5.4.3-14. Estimated Building Damages (Structure and Contents) from the 2,500-year MRP

Total
Replacement
Cost Value
(RCV)

Jurisdiction

Earthquake Event

Estimated
Total
Damage

Warren County
2500-Year MRP

Estimated
Residential
Damage

Percent of
Total Building
and Contents
Replacement

Cost Value

Estimated
Commercial
Damage

Estimated

Damages for

All Other

Occupancies

Bolton (T) $1,509,046,268 | $27,405,975 $18,810,913 | $3,341,237 $5,253,826
Chester (T) $1,794,523,301 | $48,648,824 2.7% $27,985,891| $9,409,303 | $11,253,629
Glens Falls (C) $3,728,124,116 $60,943,202 1.6% $20,961873| $28,101446 | $11,879,883
Hague (T) $799,210,288 $14,754,316 1.8% $9,400,249 | $3,609,748 $1,744,320
Horicon (T) $1,022,605,789 | $24,586,781 2.4% $15,664,695| $6,015,330 $2,906,757
Johnsburg (T) $1493,856,193 | $42,822,793 2.9% $18,680,896| $10,161,703 $13,980,193
Lake George (T) $2,168,962,785 | $40,233,958 19% $26,003,8 | $11,089,518 $3140,543
97
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Jurisdiction Total Warren County
Replacement 2500-Year MRP

Cost Value Estimated Percent of Estimated Estimated Estimated
(RCV) Total Total Building | Residential Commercial Damages for
Damage and Contents Damage Damage All Other
Replacement Occupancies
Cost Value

Lake George (V) $770,157,514 $9,828,184 $6,352,095 | $2,709,197 $766,893
Lake Luzerne (T) $953,667,917 $13,938,803 1.5% $8,340,441 $2,817,292 $2,781,071

Queensbury (T) $7.114,031,584 $126,669,083 1.8% $56,428,297| $50,947,684| $19,293,101
Stony Creek (T) $995,996,331 $13,476,609 1.4% $5,740,196 $2,168,610 $5,567,803
Thurman (T) ‘ $497,985,792 $17,718,318 3.6% $7,546,900 $2,851171 $7,320,247
Warrensburg (T) $1,425,456,857 | $29,565,314 2.1% $12,219,531 | $8,985,558 $8,360,225

$24,273,624,737| $470,592,161 1.9% $234,135,875|$142,207,796 | $94,248,490

Source: Hazus v5.1; Warren County, NY 2022, CIESIN, NYSERDA, Microsoft, NYSDHES, RS Means 2022

Historically, Building Officials Code Administration (BOCA) regulations in the northeast states were
developed to address local concerns, including heavy snow loads and wind. Seismic requirements
for design criteria are not as stringent as those of the west coast of the United States, which rely on
the more seismically focused Uniform Building Code. As such, a smaller earthquake in the northeast
can cause more structural damage than if it would occur in the west.

Impact on Critical Facilities and Community Lifelines

All critical facilities and lifelines in Warren County are considered exposed to the earthquake hazard.
Refer to subsection “Critical Facilities and Lifelines” in Section 4 (County Profile) of this HMP for a
complete inventory of critical facilities in Warren County.

The number of critical facilities and lifelines built on NEHRP Class D and Class E soil types was
assessed. Overall, there are 263 lifeline facilities located on soils prone to ground shaking during an
earthquake event. Refer to Table 5.4.3-15 which summarizes the number of facilities categorized by
FEMA lifeline categories located on NEHRP Class D and Class E soil types.

Table 5.4.3-15. Estimated Number of Critical Facilities and Lifelines Located on NEHRP Class D
and Class E Soil Types

Number of Lifelines in the

FEMA Lifeline Category Number of Lifelines NEHRP Soils Class D and E
Hazard Area

Communications 16 4
Energy 20 8
Food, Water, Shelter 163 75
Hazardous Material 46 22
Health and Medical 43 27
Safety and Security Al n2
Transportation 60 15
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Number of Lifelines in the

FEMA Lifeline Category Number of Lifelines NEHRP Soils Class D and E
Hazard Area

| Warren County (Total) | 559 ‘ 263 |

Sources: Warren County, NY 2022, NYSDHES

The Hazus earthquake model was used to assign the range or average probability of each damage
state category to the critical facilities in Warren County for the 500-year and 2,500-year MRP
events. In addition, Hazus estimates the time to restore critical facilities to fully functional use.
Results are presented as a probability of being functional at specified time increments (days after
the event). For example, Hazus might estimate that a facility has 5% chance of being fully functional
at Day 3, and a 95% chance of being fully functional at Day 90. The table presents the percent
probability of sustaining damage, the minimum and maximum damage estimated value for that
facility type.

As a result of a 500-year MRP event, Hazus estimates that 15 critical facilities will incur severe
damages. However, for the 2,500-year MRP event, 273 lifeline facilities are estimated to incur severe
damages. Table 5.4.3-16Table and Table 5.4.3-17 summarize the damage state probabilities for
critical facilities during the 500-year and 2,500-year MRP events, respectively.

Table 5.4.3-16. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Warren County for the 500-Year MRP Earthquake Event

Earthquake 500-Year

Total Number of Severity of
Occupancy Class Buildings in Expected - P.erf:ent.
Sy SR Building Buildings in
Count Occupancy

Class
Residential Exposure (Single and 36,942 NONE 35,330 95.6%
Multi-Family Dwellings) MINOR 1383 37%
MODERATE 220 0.6%

SEVERE 10 0.0%

DESTRUCTION (0] 0.0%

Commercial Buildings 2,249 NONE 2,094 93.1%
MINOR 18 5.3%

MODERATE 33 1.5%

SEVERE 3 0.1%

DESTRUCTION 0] 0.0%
Industrial Buildings 199 NONE 178 89.5%
MINOR 14 7.2%

MODERATE 6 2.9%

SEVERE 1 0.4%

DESTRUCTION (0] 0.0%
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Total Number of
Buildings in
Occupancy

Occupancy Class

Government, Religion, Agricultural, 919
and Education Buildings

5.4.3 Earthquake

Earthquake 500-Year

SEeverltty Zf Percent

I;(pec © Building Buildings in
amage Count Occupancy

Class

NONE 859 93.5%

MINOR 48 e

MODERATE 1l 1.2%

SEVERE 1 O1%

DESTRUCTION 0 0.0%

Sources: Hazus v5.1; NYSDHES

Table 5.4.3-17. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in

Warren County for the 2,500-Year MRP Earthquake Event

Total Number
of Buildings in
Occupancy

Occupancy Class

Severity of

Expected Damage

Earthquake 2500-Year

Building Count

Percent
Buildings in
Occupancy

Class

Residential Exposure (Single and 36,942 NONE 28,740 77.8%
Multi-Family Dwellings) MINOR 6,247 16.9%
MODERATE 1,764 4.8%

SEVERE 187 0.5%

DESTRUCTION 4 0.0%

Commercial Buildings 2,249 NONE 1,403 62.4%
MINOR 486 21.6%

MODERATE 290 12.9%

SEVERE 61 2.7%

DESTRUCTION 9 0.4%

Industrial Buildings 199 NONE 18 59.1%
MINOR 39 19.7%

MODERATE 32 16.2%

SEVERE 9 4.3%

DESTRUCTION 1 0.7%
Government, Religion, Agricultural, 919 NONE 600 65.3%
and Education Buildings MINOR 208 22.7%
MODERATE 93 10.1%

SEVERE 16 1.7%

1% TETRA TECH
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Earthquake 2500-Year

Total Number
Occupancy Class of Buildings in
Occupancy

Severity of
Expected Damage Percent
Buildings in
Occupancy
Class

Building Count

| DESTRUCTION 2 0.3%

Sources: Hazus v5.1; NYSDHES

Impact on the Economy

Earthquakes also have impacts on the economy, including loss of business function, damage to
inventory, relocation costs, wage loss, and rental loss due to the repair/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 5.4.3-18.

Table 5.4.3-18. Economic Losses for Earthquake Mean Return Period Events

Mean Return

. . Capital-Related
Period Inventory Loss Relocation Loss Wages Losses Rental Losses P

(MRP) Loss
‘ 500-year ‘ $397,900 ‘ $3,067,900 ‘ $1,648,200 ‘ $2,175,800 ‘ $747,100 ‘
‘ 2500-year ‘ $3,176,600 ‘ $306,951,000 ‘ $17,698,100 ‘ $20,147,000 ‘ $9,955,400 ‘

Sources: Hazus v5.1; NYSDHES

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 also 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 times of
construction.

Hazus also estimates the volume of debris that may be generated as a result of an earthquake event
to enable the study region to prepare and rapidly and efficiently manage debris removal and
disposal. Debris estimates are divided into two categories: (1) reinforced concrete and steel that
require special equipment to break it up before it can be transported, and (2) brick, wood, and other
debris that can be loaded directly onto trucks with bulldozers (FEMA, 2020).
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For the 500-year and 2,500-year MRP events, Hazus estimates a total of 7,663 tons and 62,978 tons
of debris will be generated county-wide, respectively. Table 5.4.3-19 summarizes the estimated
debris generated as a result of these events by municipality.

Table 5.4.3-19. Estimated Debris Generated by the 500-Year and 2,500-Year MRP Earthquake
Events

Estimated Debris Created During the Estimated Debris Created During the
500-Year Mean Return Period 2500-Year Mean Return Period

Jurisdiction

Earthquake Event**

Earthquake Event**

Brick/Wood Brick/Wood Concrete/Steel

(tons) (tons) (tons) (tons)
Bolton (T) 199 44 1,400 588
Chester (T) 479 134 3,371 1,745
Glens Falls (C) 1,093 449 5,915 5,41
Hague (T) 97 51 755 662
Horicon (T) 161 84 1,259 1104
Johnsburg (T) 316 149 2,622 2,210
Lake George (T) 270 120 1,925 1,672
Lake George (V) 66 29 470 409
Lake Luzerne (T) 217 51 1183 492
Queensbury (T) 1,822 735 10,950 9,868
Stony Creek (T) 186 43 1176 524
Thurman (T) 244 57 1,546 689
Warrensburg (T) 382 185 2,546 2,484
Warren County (Total) 5,531 2,132 35,119 27,858

Sources: Hazus v5.1; NYSDHES
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 landscape and natural environment because they can disconnect
habitats for miles isolating animal species or tearing 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.
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5.4.3 Earthquake

Future Changes That May Impact Vulnerability

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

= Potential or projected development

= Projected changes in population

= Other identified conditions as relevant and appropriate, including the impacts of climate

change

According to the NYS Hazard Mitigation Plan, the frequency of damaging earthquakes within and
adjacent to New York State has been relatively low. However geologists predict that an earthquake
of magnitude 5.0 [some sources describe 5.0 as moderately destructive] or above on the Richter
scale has a 2% probability of occurring in the New York area within the next 50 years.

Projected Development

As discussed and illustrated in Section 4 (County Profile), areas targeted for future growth and
development have been identified across the County. Development built in areas with softer NEHRP
soil classes, liquefaction, and landslide-susceptible areas may experience shifting or cracking in the
foundation during earthquakes because of the loose soil characteristics of these soil classes.
However, 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 to lower
construction standards.

Additionally, persons that move into older buildings may increase their overall vulnerability to
earthquakes. As noted earlier, if moving into new construction, current building codes require
seismic provisions that should render new construction less vulnerable to seismic impacts.

Refer to Section 4, and Volume Il Section 9 for more information about the potential new
development in Warren County.

Projected Changes in Population

Warren County has experienced a slight increase (less than O.1-percent) in population since 2010
according to the U.S. Census Bureau (U.S. Census Bureau 2020). Even though the population has not
significantly increased overall, changes in population density within county communities should be
evaluated to determine if high population densities can create issues for local residents during an
event.
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Climate Change

Because the impacts of climate change on earthquakes are not well understood, a change in the
County’s vulnerability as the climate continues to change is difficult to determine. However, climate
change has the potential to magnify secondary impacts of earthquakes. As a result of the climate
change projections discussed above, the County’s assets located on areas of saturated soils and on
or at the base of steep slopes, are at a higher risk of landslides/mudslides because of seismic
activity.

Change of Vulnerability Since the 2017 HMP

Since the 2017 HMP was drafted, updated inventory data has become available to assess the
earthquake in Warren County. This data includes the 5-Year 2021 American Community Survey
population estimates, updated 2021 tax assessor parcel data, 2020 general building stock data
provided by the County, 2021 RS Means for building stock replacement cost valuation, and updated
critical facility data provided by the County’s Planning Partners. Hazus v5.1 was also used to assess
the losses in the County to the earthquake 500-year and 2500-year mean return period events.
Overall, this vulnerability assessment uses a more accurate and updated asset inventory which
provides more accurate estimated exposure to the earthquake hazard.
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5.4.4 Extreme Temperatures

Hazard Profile

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 O° 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 O°F (NYSERDA 2014).

Several health hazards are related to extreme cold temperatures and include wind chill, frostbite,
and hypothermia.

= 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.

= Frostbite is damage to body tissue caused by extreme cold. A wind chill of -20°F will cause
frostbite in just 30 minutes. Frostbite can cause aloss of feeling and a white or pale appearance
in extremities.

= Hypothermia is a condition brought on when the body temperature drops to less than 95°F,
and it can be deadly. Warning signs of hypothermia include uncontrollable shivering, memory
loss, disorientation, incoherence, slurred speech, drowsiness, and apparent exhaustion
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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 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 5.4.4-1shows 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 2021

Weather Fatalities for 2021
10-Year Average (2012-2021)
m 30-Year Average (1992-2021)

104
98
88
7 e
49
37 3
2
1 2
N/A N/A

Lightning  Tomado  Hurricane Heat * Winter C Wind Rip Currents

*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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Location

Varying land elevations, character of the landscape, and proximity to large bodies of water play a
significant role in the state’s temperatures. Warren County is susceptible to both extreme cold and
extreme heat temperature events. Figure 5.4.4-2 shows the average low and high temperatures each
month at the Glens Falls Airport station located in Warren County.

Figure 5.4.4-2. Average Temperatures at Glens Falls Airport

1007

Temperature {°F)

Jan Féb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

» MAXTEMP (°F) @ MIN TEMP (°F) ® AVG TEMP (°F)

Source: NOAA NCEI 2023

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
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homogeneous” (NOAA 2012). Warren County is located within three divisions. The western portion
of the County is located in the Northern Plateau (Division 3). The eastern portion of the County is
located in the Champlain Valley (Division 7). The southern portion of the County is located in the
Hudson Valley (Division 5). Figure 5.4.4-3 depicts the climate divisions in New York State.

Figure 5.4.4-3. New York State Climate Divisions
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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

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 5.4.4-4.
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Figure 5.4.4-4. 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 5.4.4-5. 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 5.4.4-5). This index provides a
measure of how temperatures actually feel; however, the values are devised for shady, light wind
conditions. Figure 5.4.4-5 shows the heat index value for shaded areas. Exposure to full sun can
increase the index by up to 15 degrees (NYSDHSES n.d.).

Tt | TETRA TECH 2023 | HAZARD MITIGATION PLAN — WARREN COUNTY, NEW YORK
5.4.4-5




5.4.4 Extreme Temperatures

Figure 5.4.4-5. NWS Heat Index Chart - Shaded Areas
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Table 5.4.4-1describes 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

Heat Index

80°F - 90°F

Category Effects on the Body

Caution
Extreme
Caution

Fatigue possible with prolonged exposure and/or physical activity
Heat stroke, heat cramps, or heat exhaustion possible with prolonged
exposure and/or physical activity

90°F - 103°F

Extreme
Danger

Source: NWS

125°F or higher Heat stroke highly likely
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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:

= Includes Heat Index values and city forecasts

= |ssues special weather statements including who is most at risk, safety rules for reducing risk,
and the extent of the hazard and Heat Index values

= 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

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
Issued within 12 hours of the onset of the following conditions: maximum heat index
Excessive Heat Warning temperature is expected to be 105°F or higher for at least 2 days and nighttime air
temperatures will not drop below 75°F

Heat Advisory

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 centralized developed areas of the County that may be subject to urban heat island
effect are focused in the southeastern areas of the County, though urban heat island can occur
anywhere with extensive developed surfaces.

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 5.4.4-6 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 5.4.4-6. Urban Heat Island Profile

33
S 32
)
=
(3]

5 i3
[= N
=
=
=
g8 30
o
©
[=5]
©
.

Rural Suburban  Commercial Downtown Urban Park Suburban Rural
Residential Residential Residential  Farmland

Source: EPA 2019
°C degrees Celsius

Previous Occurrences
FEMA Major Disaster and Emergency Declarations

Between 1954 and 2022, Warren County was not included in any disaster (DR) or emergency (EM)
declarations for extreme temperature-related events. Generally, these disasters cover a wide region
of the State; therefore, they can impact many counties. However, not all counties were included in
the disaster declarations as determined by FEMA (FEMA 2023). Detailed information about the
declared disasters since 1954 is provided in Section 4 (County Profile).

USDA Declarations

The Secretary of Agriculture from the U.S. Department of Agriculture (USDA) is authorized to
designate counties as disaster areas to make emergency loans to producers suffering losses in
those counties and in counties that are contiguous to a designated county. Between 2012 and 2022,
Warren County was included in two extreme temperature-related agricultural disaster declarations.

= 2012: S3249 for frosts and freezes
= 2016: S4052 for unseasonable warmth followed by frosts and freezes

Previous Events

For this 2023 HMP update, known extreme temperature events that impacted Warren County
between 2017 and 2022 are discussed below. For events prior to 2017, refer to Appendix E
(Supplementary Data).
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Table 5.4.4-3. Extreme Temperature Events in Warren County (2017 to 2022)

FEMA and/or Warren

USDA Declaration County Description

Date(s) of Number included in
Event if applicable Declaration?

A frigid Arctic air mass poured into the region Wednesday, December 27th along with
gusty northwesterly winds. Despite gusty winds, low temperatures fell to as low as zero
December Extr?me . to 23 degrees below zero over the high terrain of eastern New York on Wednesday
Cold/Wind Chill, N/A N/A . ; L .
27,2017 Cold/Wind Chil night. This resulted in wind chill values as low as 35 degrees below zero late Wednesday
night into early Thursday morning. Bitterly cold wind chills continued through Thursday
and into Friday morning.
A bitterly cold air mass in place allowed temperatures to plummet several degrees
below zero on New Years Eve into New Years Day. Temperatures ranged from zero
Cold/Wind Chill N/A N/A degrees to 28 degrees below zero in the high terrains of New York. These cold
temperatures resulted in dangerous wind chills ranging from one below to 31 degrees
below zero during the early morning hours of New Years day.
A frigid airmass combined with northwesterly winds up to 15 miles per hour resulted in
N/A N/A dangerously cold wind chills on the first and second days of 2018. Wind chills fell as low
as 15 to 35 below zero in many locations across the region on New Year's morning.
A deep upper level trough swept across the southern US and turned northeastward
offshore of the east coast from the morning of January 3 through the morning of
January 4, 2018. The interaction between the cold upper trough and the relatively
warmer Atlantic waters resulted in tremendous intensification of a surface low pressure
system that tracked from around Miami, FL to just offshore of Cape Cod on January 3
and 4. A good deal of moisture wrapped into this system and was lifted across much of
the East Coast, resulting in a broad area of moderate to heavy snowfall. A heavy band of
snow impacted portions of the Taconics from the late morning through the afternoon
hours of January 4, resulting in snowfall rates up to 3 per hour and total snowfall
N/A N/A amounts mainly in the 7 to 15 inch range. To the west of the heavy snowband across the
Hudson, Mohawk, and Schoharie Valleys, a widespread 3 to 7 inches of snowfall
occurred. Gusty northerly winds occurred with this system as well, with gusts of 30-45
mph recorded. The winds and falling snow contributed to reduced visibility and blowing
and drifting of snow. The snowfall tapered off in the evening of January 4.

December 31,
2017

January 1-2, Extreme
2018 Cold/Wind Chill

January 5-7, Extreme
2018 Cold/Wind Chill

As the system pulled away, brutally cold Arctic air rushed southward into New York,
resulting in an extended period of extremely cold conditions from January 5 through
January 7. The coldest wind chills occurred during the mornings of January 6 and 7,
when frigid air combined with westerly winds gusting to 30-40 mph resulted in
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FEMA and/or Warren

USDA Declaration County Description

Date(s) of Number included in
Event Event Type if applicable Declaration?

widespread wind chills as low as 20 to 40 degrees below zero. High temperatures on
January 6 were mainly in the single digits above and below zero. One confirmed fatality
from hypothermia resulted from the stretch of cold weather as a 46-year old woman
was found dead in front of her home in Glens Falls. Many warming shelters were opened
across the state.
Tropical moisture was lifted over a sharp cold front as it moved into eastern New York in
the evening of Friday, January 12, causing rain to turn to sleet and snow and become
heavy from Friday evening into Saturday morning. Despite warm temperatures in the
Cold/Wind Chill N/A N/A 50s during the day, snowfall accumulated 6 to 12 inches over northern Herkimer County
as temperatures fell into the 20s and 30s.
Temperatures continued to plummet behind the cold front, with frigid wind chills as low
as -25F by the morning of Sunday, January 14.
A hot and humid airmass was in place across the region with temperatures in the 90s
June 18, 2018 Heat N/A N/A and dew points in the 60s and 70s. This resulted in heat index values reaching 100 to
110 degrees during the afternoon hours in valley areas.
A hot and humid airmass invaded eastern New York beginning on June 30th. It would be
June 30 the beginning of a heat wave that would last through the Independence Day holiday,
2018 ' Heat N/A N/A and marked the first of several days of 90 degree heat. Combined with dewpoints in the
mid-70s, heat indices reached around 100 degrees. The impending heat wave
prompted the opening of numerous cooling centers throughout the region.
A hot and humid airmass brought excessively high heat indices to eastern New York
from the beginning of July through the Independence Day holiday. Temperatures soared
as high as 99 degrees on July 1st, the hottest day of the stretch. Combined with
dewpoints in the mid-70s, heat indices reached near 110 degrees in the warmest valleys.
July 1-5, 2018 | Excessive Heat N/A N/A July 5th marked the sixth consecutive day reaching a temperature of 90 degrees at
Albany and Glens Falls, and a seventh consecutive day at Poughkeepsie. In addition to
the hot daytime temperatures, overnight low temperatures only falling into the 70s was
common, which exacerbated heat-related problems. The extensive heat prompted the
opening of many cooling centers across the region.
It was hot and humid on July 16th as temperatures soared into the low to mid-90s with
July 16, 2018 Heat N/A N/A dewpoints in the upper 60s to low 70s in the Hudson and Mohawk Valleys. This resulted
in heat indices reaching the mid to upper 90s.

January 13-
14,2018
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Date(s) of
Event

September
3-5,2018

Event Type

Heat

FEMA and/or

USDA Declaration

Number
if applicable

N/A

Warren
County
included in
Declaration?

N/A

5.4.4 Extreme Temperatures

Description

A late-season heat wave impacted eastern New York during the first week of
September. A persistent warm and moist airmass characterized by daytime highs in the
90s and dewpoints in the 70s resulted in heat index values reaching 95-105 degrees
during the afternoon hours. Daily record high temperatures were set or tied at Albany
on the 5th and 6th, and a daily record high minimum temperature was set on the 3rd.
This heat wave coincided with the first week of school for many, and the heat prompted
some schools to dismiss classes early and postpone or cancel sports practices.

November
22,2018

Cold/Wind Chill

N/A

N/A

A frigid airmass arrived in the wake of an Arctic cold front on the 22nd, resulting in one
of the coldest Thanksgivings on record for eastern New York. Wind chill values fell to -15
to -20 degrees Fahrenheit during the morning of the 22nd, while high temperatures only
reached the single digits and teens.

January 20-
22,2019

Extreme
Cold/Wind Chill

N/A

N/A

The largest snowstorm to date in the 2018-19 winter occurred on January 19th and 20th
across eastern New York. Low pressure formed over the lower Mississippi Valley and
lifted northeast across the Tennessee Valley during the night of the 19th before moving
along the Mason-Dixon line on the 20th. Snowfall totals were heaviest from the central
Mohawk Valley into the southern Adirondacks and Lake George-Saratoga region where
1.5 to 2 foot totals were common. Three to six inches of snow and sleet along with some
ice occurred over the Mid- Hudson Valley, while the remainder of the region saw
between 6 and 18 inches.

The snowfall resulted in the cancellation of many weekend activities along with all flights
from Albany International Airport scheduled to leave the morning and afternoon of the
20th. The governor of New York banned buses and tractor trailers from nearly the entire
New York State Thruway and most interstate highways during the storm. States of
emergency were declared for Albany and Saratoga Counties. Also, around 200
customers lost power due to the freezing rain in Ulster and Dutchess Counties.

Frigid temperatures followed the snow for Monday and Tuesday, January 21st-22nd,
with wind chills falling to -20 to -40F across most of the region. The cold weather
prompted the closing of schools and the opening of warming shelters across the region.

January 30-
31,2019

Cold/Wind Chill

N/A

N/A

An arctic cold front tracked through eastern New York during the afternoon of the 30th,
accompanied by a heavy snow squall. Frigid air poured in behind this front along with
strong westerly winds. Wind chills the morning of the 31st fell to 15 to 35 degrees below
zero. The wind chills prompted many schools to close or delay opening, and there were
several reports of water main breaks due to the cold.|[In addition to the frigid
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temperatures, a heavy band of lake effect snow developed off of Lake Ontario and
impacted far northern portions of Herkimer County from the evening of the 30th
through the late evening of the 31st. Snowfall amounts of 8 to 12 inches occurred in this
band.

February 1,
2019

Cold/Wind Chill

N/A

N/A

An arctic airmass that had infiltrated the region during the last two days of January
persisted into the morning of February 1st. Wind chills fell to 15 to 35 degrees below
zero. The wind chills prompted many schools to close or delay opening.

July 19-20,
2019

Heat

N/A

N/A

A heat wave gripped eastern New York from July 19th through the 21st. Temperatures
soared into the low to mid-90s with dewpoints in the low to mid-70s. This resulted in
heat index values in the 100 to 110 range in the warmest spots of the Hudson Valley.
Saturday, July 20th was the hottest day for most areas. Due to the excessive heat, area
cities extended hours for pools and cooling centers.

The hot and humid airmass provided fuel for thunderstorms that formed along the Lake
Ontario shoreline during the late afternoon of the 20th. Two clusters of storms moved
from the Mohawk Valley through the Capital District and into the Taconics during the
evening, resulting in several reports of wind damage.

December
18-19, 2019

Cold/Wind Chill

N/A

N/A

In the wake of an arctic frontal boundary, dangerously cold air filtered into the region.
This arctic air combined with northerly winds, resulted in wind chills ranging from 10
degrees to 25 degrees below zero. The coldest wind chills occurred in the southern
Adirondacks.

July 9, 2020

Heat

N/A

N/A

A hot and humid airmass was in place over the Hudson and Mohawk Valleys on July 9th.
Heat indices ranged from 90 to 100 degrees Fahrenheit over most of the area.

July 11, 2020

Heat

N/A

N/A

A hot and humid airmass resulted in heat indices around 95 degrees during the
afternoon and evening of July 11th in the Hudson Valley. A severe thunderstorm
developed in this airmass and moved through the Mid-Hudson Valley during the
evening, resulting in a couple of wind damage reports.

July 19-20,
2020

Heat

N/A

N/A

Temperatures soared into the 90s throughout much of eastern New York on July 19th,
reaching as high as the mid to upper 90s in the Hudson and Mohawk Valleys. The
combination of the heat and a humid airmass brought heat indices into the 95 to 105
degree range. The heat prompted the opening of cooling centers and pools, but with
reduced capacity due to the ongoing coronavirus pandemic. In addition, a line of
thunderstorms moved in from the west during the evening, resulting in a few reports of
wind damage in the Schoharie and Mid-Hudson Valleys. Heat indices exceeded 95
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degrees again in some of the lower elevations of the Hudson Valley again on July 20th,
but were not quite as high as the previous day.

July 27,2020

Heat

N/A

N/A

Another hot and humid airmass impacted portions of eastern New York on July 27th
and 28th. Heat indices reached 95 to 105 degrees on the 27th in the Hudson and
Mohawk Valleys. In addition, a severe thunderstorm caused an isolated wind damage
report during the evening. Some areas saw relief from the heat on the 28th, but heat
indices exceeded 95 degrees again for portions of the Mid-Hudson Valley. At
Poughkeepsie, there were 17 days where the temperature reached 90 degrees during
the month of July, tying a record. With an average temperature of 77.8 degrees, July
2020 was the hottest month on record.

August 10-11,
2020

Heat

N/A

N/A

A hot and humid airmass was in place across the region. This resulted in scattered
thunderstorms during the afternoon and evening of August 10th. Heat indices reached
the 95 to 100 degree range across the advisory area on Monday, August 10th with heat
indices of the same magnitude subdued further south during the afternoon hours of
August Tith.

January 28-
29,2021

Cold/Wind Chill

N/A

N/A

A combination of an arctic airmass and gusty winds resulted in dangerously cold wind
chills across much of eastern New York the night of January 28th into January 29th,
2021. Low temperatures ranged from 10 degrees below zero in the southern
Adirondacks up to 10 degrees above zero in the mid-Hudson Valley. Wind chill values
ranged from 28 degrees below zero in the southern Adirondacks up to 3 degrees above
zero in the mid-Hudson Valley.

March 2,
2021

Cold/Wind Chill

N/A

N/A

A strong cold front moved across the region on Monday, March 1 advecting in a much
colder air mass along with a prolonged period of strong to locally damaging winds which
continued into the early part of Tuesday, March 2. Wind gusts between 40 and 60 mph
were common across the region, which led to reports of downed trees and power lines,
resulting in scattered power outages. The more concentrated areas without power
included around the Capital District and into Ulster County in the mid-Hudson Valley.

As colder air moved into the region, a few snow showers and squalls passed across the
region during the evening hours of March 1. At the Albany International Airport, visibility
dropped to one quarter of a mile with a peak wind gust of 46 mph within a snow squall,
which lasted for about 17 minutes.
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FEMA and/or Warren
USDA Declaration County
Date(s) of Number included in
Event Event Type if applicable Declaration?

Description

Colder air continued to filter into the region during the overnight and early morning
hours of March 2 with low temperatures mainly in the single digits and teens, but below
zero in the typical colder spots in the higher elevations. This, combined with continued
gusty winds, led to wind chill values falling to between 15 and 24 degrees below zero in
some areas.

Key Impacts: tree damage, power outages, road closures, transportation delays.
An area of high pressure across the western Atlantic Ocean advected in a hot and
humid air mass into the region on Monday, June 7, 2021. The combination of heat and
humidity led to heat index values peaking around 95 degrees for areas mainly along the
Hudson River during the afternoon hours.
A lifting warm front across the region brought a hot and humid air mass into the region,
leading to maximum heat indices reaching 95 to 98 degrees across some valley
June 21, 2021 Heat N/A N/A locations of eastern New York.||An approaching cold front from the west led to
numerous showers and thunderstorms during the afternoon and evening hours. Some of
these storms became severe with several reports of downed trees and power lines.
A hot and humid airmass developed over eastern New York on the 27th and persisted
June 28-29, Heat N/A N/A through the 30th. Heat indices of 95 to 105 degrees were common, with the highest
2021 values on the 28th and 29th. The high reached the 90s for all four days at
Poughkeepsie, and three days at Albany and Glens Falls.
A dome of high pressure settled across eastern New York from Wednesday, August 11 to
Friday, August 13 bringing high heat and humidity each day, mainly during the afternoon
August 11, Heat N/A N/A hours. Heat indices reached 95 to 104 degrees across parts of the area each of these
2021 days with areas along the Hudson River from Albany and points southward reaching 105
to 110 on Thursday, August 12. The Hudson Valley Regional Airport recorded an official
heat wave with high temperatures all three days in the low to mid-90s.
A hot and humid air mass developed ahead of an approaching cold front across eastern
New York on Thursday, August 26, 2021. Heat indices reached 95 to 101 degrees across
August 26, Heat N/A N/A most areas outside of the higher elevations during the afternoon hours.|[The cold front
2021 slowly dropped southward during the day on Friday, August 27, 2021, but heat indices
still reached 95 to 100 degrees across portions of the mid-Hudson Valley during the
afternoon prior to the frontal passage.

June 7, 2021 Heat N/A N/A
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Description

Event

January 11,
2022

Event Type

Cold/Wind Chill

if applicable

N/A

Declaration?

N/A

The passage of an arctic cold front, arrival of arctic high pressure, gusty winds and very
cold air led to wind chill values between -15 and -30 degrees Fahrenheit across
portions of eastern New York during the overnight and early morning hours on Tuesday,
January 11. In preparation for the arrival of cold air, a Code Blue was put in effect for the
Capital Region which allowed for emergency overnight shelters to be open for anyone
needing assistance.

January 14-
15,2022

Cold/Wind Chill

N/A

N/A

An Arctic high pressure system brought dangerously cold temperatures to eastern New
York on January 14 and 15. Wind chills fell to -10 to -35 degrees over most areas on the
morning of the 15th.

January 20-
21,2022

Cold/Wind Chill

N/A

N/A

In the wake of a strong cold front, Arctic air invaded the area. This combined with
increased winds resulted in below zero wind chills across eastern New York January 20-
21. Wind chills got as low as -15F to -25F.

January 29-
30, 2022

Cold/Wind Chill

N/A

N/A

In the wake of a strong cold front, Arctic air invaded the area. This combined with
increased winds resulted in below zero wind chills across eastern New York January 29-
30. Wind chills got as low as -15F to -25F.

July 20, 2022

Heat

N/A

N/A

A prolonged period of hot and humid weather occurred across eastern New York during
the second half of July. Both the Albany and Poughkeepsie climate sites had a stretch of
six consecutive days with high temperatures of 90 degrees Fahrenheit or above
spanning July 19 to July 24. The addition of humidity led to heat indices peaking
between 95 and 103 degrees during the afternoon hours across the Hudson Valley on
July 20, 21, 23 and 24. The heat prompted the opening of cooling centers throughout the
region to assist those that needed relief.

August 4,
2022

Heat

N/A

N/A

A dome of high pressure brought a stretch of hot and humid weather resulting in
multiple days of heat indices between 95F and 104F degrees across eastern New York
between August 4-9, 2022. On August 4, record high temperatures were set at both
Albany and Poughkeepsie, each reaching 99F degrees. Albany and Poughkeepsie also
set a new record for the hottest 8-day start to August on record. The stretch of hot
weather led to the opening of multiple cooling centers across the region.

August 6-8,
2022

Heat

N/A

N/A

A dome of high pressure brought a stretch of hot and humid weather resulting in
multiple days of heat indices between 95F and 104F degrees across eastern New York
between August 4-9, 2022.
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USDA Declaration County
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Description

On August 4, record high temperatures were set at both Albany and Poughkeepsie,
each reaching 99F degrees. Albany and Poughkeepsie also set a new record for the
hottest 8-day start to August on record.

The stretch of hot weather led to the opening of multiple cooling centers in Warren
County on August 8. DHSES provides bottled water giveaways.

Sources: NOAA NCEI 2023, FEMA 2023
Notes: 2022 results do not include November or December 2022 due to data limitations
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5.4.4 Extreme Temperatures

Probability of Future Occurrences

For the 2023 HMP update, the most up-to-date data was collected to calculate the probability of
future occurrence of extreme temperature events for the County. Information from NOAA-NCEI
storm events database, the 2019 State of New York HMP, the 2017 Warren County HMP, and FEMA
were used to identify the number of extreme temperature events that occurred between 1950 and
2022. Table 5.4.4-4 presents the probability of future events for the extreme temperature event in
the County.

Table 5.4.4-4. Probability of Future Hazard Name Events in Warren County

Number of Percent Chance of Number of Percent Chance

Hazard Type Occurrences Occurring in Any Occurrences of Occurring in

Between 1950 and Given Year (1950- Between 1996 Any Given Year

2022 2022) and 2022 (1996-2022)
Cold/Wind Chill 39 54.17% 39 100%
Excessive Heat 4 5.56% 4 15.38%
Extreme Cold/Wind Chill 12 16.67% 12 46.15%
Heat 31 43.06% 31 100%
Total 86 100% 86 100%
Sources: NOAA NCEI 2023; FEMA 2023

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

A total of 86 extreme temperature events were recorded in Warren County. Based on historical
occurrences, the probability of an extreme temperature event occurring is considered Occasional
(between 10 and 100% annual chance of occurrence). Refer to Section 5.3 for additional information
on the hazard ranking methodology and probability criteria.

Climate Change Projections

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, Warren County is part of Region 7 (Indian Lake). In Region 7, it is estimated that temperatures
will increase by 4.5°F to 6.4°F by the 2050s and 5.8°F to 10.1°F by the 2080s (baseline of 39.9°F).
Average annual temperatures are projected to increase across New York State by 4.1° F to 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.
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5.4.4 Extreme Temperatures

Extreme events are also projected to increase, as illustrated in Table 5.4.4-5. Extreme Event
Projections for Region 7 below (NYSERDA 2014).

Table 5.4.4-5. Extreme Event Projections for Region 7

Low Estimate (10tr  Middle Range (25 to 75th High Estimate (90th

Percentile Percentile
Days over 90 °F (8 days) 2 3to6 10
# Of Heat Waves (0.7 heat waves) 0.2 0.3t0 0.7 1
Duration of Heat Wave (4 days) 3 3to4d 4
Days below 32 °F (133 days) 131 138 to 154 161
Days over 1" Rainfall (5 days) 7 8to 9 10
Days over 2" Rainfall (0.6 days) 0.8 09tol 1
Source: NYSERDA 2014

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 Warren County,
including:

= |mpact on Life, Health, and Safety

= Impact on General Building Stock

= |mpact on Critical Facilities and Community Lifelines
= |mpact on Economy

= Impact on the Environment

= Future Changes That May Impact Vulnerability

= 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

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).
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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).

The entire population of Warren County is exposed to extreme temperature events. According to
the 2020 U.S. Census, the County had a population of 65,737. 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.

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 Warren County.

Impact on Critical Facilities and Community Lifelines

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 the 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, 80 farms were present in Warren County, encompassing
10,086 acres of total farmland. The average farm size was 126 acres. Warren County farms had a total
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market value of products sold of $1.9 million, averaging $23,949 per farm (USDA 2017). Table
5.4.4-6Table 5.4.4-6 lists the acreage of agricultural land exposed to extreme temperature hazards.

Table 5.4.4-6. Agricultural Land in Warren County in 2017

Land in Farms Total Cropland Total Pastureland
Number of Farms acres acres acres Acres Irrigated
] 80 | 10,086 | 908 \ 706 | 20 \

Source: USDA 2017

In 2017, the top three agricultural products sold in Warren County were nursery, greenhouse,
floriculture, and sod at $1.2 million, other crops and hay at $195,000, and vegetables, melons,
potatoes, and sweet potatoes at $53,000 (USDA 2017).

If an extreme temperature event impacted 40 percent of the agricultural products sold from Warren
County farms, based on 2017 market values, this would be a loss of $760,000. 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 particularly negative impacts on aquatic systems, contributing
to fish kills, aquatic plant die offs, and increased likelihood of harmful algal blooms.

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:

= Potential or projected development

= Projected changes in the population

= 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 I, Section 9 (Jurisdictional Annexes) of this plan.
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Projected Changes in Population

Warren County has experienced a slight increase (less than O.1-percent) in population since 2010
according to the U.S. Census Bureau (U.S. Census Bureau 2020). . Increases in the population
throughout Warren County could increase the County’s risk to extreme temperature events. Refer
to section 4 (County Profile), which includes a 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.

Change of Vulnerability Since the 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

5.4.5 Flood

Hazard Profile

Hazard Description

A flood is an overflow of water from oceans, rivers, groundwater, or rainfall that submerges areas that
are usually dry. This natural phenomenon can be exacerbated by features of the built environment.

Flood is a natural hazard that can occur during any season. Flooding typically occurs during
prolonged rainfalls over several days, intense rainfalls over a short period of time, or when an ice or
debris jam causes a river or stream to overflow onto the surrounding area. The most common cause
of flooding is due to rain or snowmelt that accumulates faster than soils can absorb it, or rivers can
carry it away. Flooding can also result from the failure of a water control structure.

Flooding events are a common occurrence in Warren County. A variety of flood types, such as
riverine, stormwater and urban, and saturated ground failure can cause widespread damage
throughout rural and urban areas, causing loss of life, injury, and severe water damage to residential
and commercial buildings, bridge and road closures, transit service disruptions, and damage to
electrical and communication networks and agriculture.

Floods are the most frequent and costly natural hazards in New York State in terms of human
hardship and economic loss, particularly to communities that lie within flood prone areas or flood
plains of a major water source. As defined in the NYS HMP, flooding is a general and temporary
condition of partial or complete inundation on normally dry land from the following:

* Riverine overbank flooding

* Flash floods

* Alluvial fan floods

* Mudflows or debris floods

+ Dam- and levee-break floods

* Local draining or high groundwater levels

* Fluctuating lake levels

* lIce-jams
For the purpose of this HMP and as deemed appropriate by the Warren County Steering Committee,
riverine, flash flood, urban/stormwater, ice jam, and saturated ground failure are the main flood types
of concern for the County. These types of flooding are further discussed below (New York State
2019) (Warren County 2017).

Riverine

Riverine Flooding, or fluvial flooding, is when streams and rivers exceed the capacity of their natural
or constructed channels to accommodate water flow and water overflows the banks, spilling out into
adjacent low-lying, dry land (FEMA 2019). This occurs when the flow of a river exceeds the bank
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sides and causes damage or obstruction to a nearby floodplain. Riverine flooding can turn into a
flash flood if the river is at or above its flood stage and if the soil is saturated.

Flash

A flash flood is a rapid inundation of low-lying areas caused by heavy rain associated with severe

thunderstorms,  tropical
systems, or melting water
from ice or snow. Flash
flooding also occurs far
away from water bodies
when a large volume of
water cannot be absorbed
by the soil or storm water
systems and  travels

overland unimpeded.

Figure 5.4.5-1. Warren County March 2022 Ice Jam
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5.4.5 Flood

lce Jam
An ice jam occurs when pieces of floating ice are carried with a stream'’s current and accumulate
behind any obstruction to the stream flow. Obstructions may include river bends, mouths of
tributaries, points where the river slope decreases, as well as dams and bridges. The water held back
by this obstruction can
cause flooding upstream,
and if the obstruction
suddenly  breaks, flash
flooding can occur as well
(NESEC 2021).

Figure 5.4.5-2. Warren County January 2018 Ice Jam and Flood

The formation of ice jams
depends on the weather and
physical condition of the
and stream channels. Ice
jams are common in
locations where the channel
slope changes from
relatively steep to mild and where
a tributary stream enters a large river (FEMA
2018). 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 (New York State 2019).

river

There are two main types of ice jams: freeze-up and breakup. Freeze-up jams occur when floating
ice may slow or stop due to a change in water slope as it reaches an obstruction to movement.
Breakup jams occur during periods of thaw, generally in late winter and early spring. The ice cover
breakup is usually associated with a rapid increase in runoff and corresponding river discharge due
to a heavy rainfall, snowmelt, or warmer temperatures (FEMA 2018).

Saturated Ground Failure

High groundwater flooding occurs when heavy precipitation causes the water table to rise. As
rainwater from high ground accumulates in low-lying areas, the water table rises to the surface,
causing the ground to be completely saturated. When the water table rises through a slope, there
may be a point at which the water table is above the ground level (see Figure 5.4.X-1). If this happens,
the water will flow over the surface as it cannot seep into the ground — this is groundwater flooding.
Basements are susceptible to high groundwater levels. Seasonally high groundwater is common in
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5.4.5 Flood

many areas, while elsewhere high groundwater occurs only after a long period of above-average

precipitation.

I Water Groundwater

seeps

levels
through rise
saturated

ground

Figure 5.4.X-1: Groundwater Flooding Diagram Source: (Flood Guidance UK 2017)

Location

Flooding in Warren County occurs in two broad regions of the County: along the Schroon River in the
Riverbank section and along the Hudson River where significant rainfall and rapid snowmelt lead to
considerable flooding of roadways. Flooding in the County also occurs in areas of beaver dams.
Heavy rainfall has the potential to force the destruction of beaver dams on lakes, rivers and streams
which leads to cascading effects of downstream flooding of roadways.
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Floodplain
A floodplain is flat land adjacent to a river, creek, or stream that is subject to periodic inundation.

The floodplain describes the area inundated by the “100-year” flood, or a flood that has a 1% chance
in any given year of being equaled or exceeded. A floodplain is designated when floodwater exceeds
the capacity of the main channel, or water escapes the channel through bank erosion. During
inundation, silt is deposited by retreating floodwater and trapped by vegetation, building up the
floodplain. Buildup is greatest near the stream, forming natural levees in areas of stable banks.
Floodplain deposits, which are coarsest near the stream, may show vertical size-graded
stratification (sorting). The floodplain is an integral part of a stream system and is affected by
adjustments the system makes to its sediment load and variable flow. The stream system is a
network that collects fresh water from the land and carries it to the ocean. As such, floodplain
deposits and floodplain development affect a larger natural structure than might first be
appreciated (National Geographic 2022).

Floodplain

v

Flood Fringe Flood Fringe

Floodway >

Normal Channel

Figure 5.4.X-2: Characteristics of a Floodplain Source: (FEMA 2022)

Floodplains serve multiple functions. They moderate flooding, maintain water quality, recharge
groundwater, reduce erosion, redistribute sand and sediment, and support fish and wildlife habitat.
Areas subject to flooding include the following:

e Locations that experience greater than the 1% annual chance flood, often referred to as the
100-year flood.

e Those subject to less extensive, more frequent, or repetitive flooding.

e Sites that experience shallow flooding, storm water flooding, or drainage problems that do
not meet the National Flood Insurance Program (NFIP) mapping criteria.

e Twenty percent of flood insurance claims are from properties in these areas.

e Places affected by flood-related hazards such as riverine erosion.

e Locations that will flood in the future because of sea level rise and upstream

(National Geographic 2022) (FEMA 2022)
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5.4.5 Flood

In Warren County, floodplains line the rivers and streams 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. Figure 5.4.5-3. FEMA Flood Hazard Zones in Warren County
illustrates the FEMA flood hazard zones in Warren County. According to this figure, the 1% annual
chance of flood hazard zones are located along the Sacandaga River, Schroon River, Hudson River,
Stony Creek, and southern Lake George (Warren County 2017).
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Figure 5.4.5-3. FEMA Flood Hazard Zones in Warren County

Legend

I:l Municipal Boundary I-Percent Annual Chance Flood
D County Boundary - |-Percent Annual Chance Flood
Waterbody - 0.2 Percent Annual Chance Flood
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Extent

The strength or magnitude of a flood varies based on meteorological, environmental, and geological
factors, including latitude, altitude, topography, and atmospheric conditions. Flood is also affected
by seasonal variation, storm characteristics, warning time, speed of onset, and duration. Most floods
are preceded by a warning period that allows emergency managers to communicate the need to
prepare for the event. A flood may last from minutes to days (O'Connor, Grant and Costa 2002).

Warnings issued through official sources, such as the National Weather Service (NWS) and the Storm
Prediction Center, provide the most reliable and timely preparedness information, but the exact
flood location and depth depends on the amount, duration, and location of rainfall. Many floods,
especially flash floods, occur outside of FEMA-designated flood zones.

In the case of riverine flood hazard, once a river reaches flood stage, the flood extent or 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:

* Minor Flooding - minimal or no property damage, but possibly some public threat or
inconvenience.
* 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.
(NOAA 2021)

The severity of a flood 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. The size of rivers and streams in an area and
infiltration rates are significant factors. When it rains, soil acts as a sponge. When the land is
saturated or frozen, infiltration rates decrease and any more water that accumula