Table of Contents

Table of Contents
Volume I
SECTION 1. INTRODUCTION ...ooiiiiieieietiieiee ettt et e s se e tesesseseseesessssenessesessssansssanessesenens 11
11 BACKGROUND ..ottt seeae st aese st e sanesaeseseenens 1-1
1.1.1 DMA 2000 Origins -The Robert T. Stafford Disaster Relief and Emergency
ASSISEANCE ACE ...ttt bbb e s 11
1.1.2 Benefitsof Mitigation Planning ..........cccceceveverenieese e 1-2
1.1.3  Organizations Involved in the Mitigation Planning Effort...........cc.cccce..e. 1-2
1.1.4 Implementation of Prior and Existing Local Hazard Mitigation Plans....... 1-7
1.1.5 Implementation of the Planning ProCess..........cccocevevievenieciesieseseesie e 1-7
1.1.6 Organization of thisMitigation Plan...........c.ccoeveninincininneecn e 1-7
SECTION 2. PLAN ADOPTION ...ttt bbbt a et sn e e 2-1
21 OVEBIVIBIW ...ttt b e e et h e s b b et e bt b s b et e bt sb e s be b e e ebesbeseeneas 2-1
211 Plan Adoption by Local Governing Bodi€s..........ccccooovveveeceninencniennniens 2-1
SECTION 3. PLANNING PROGCESS .......cccotiiiirieireetenieees ettt se s saesesessenessesessesansssanessns 31
31 T gL [Uex i) o FOU TP PO 31
3.2 Organization of Planning PrOCESS........cuouvirereieneeee st sseense e 32
3.21 Organization of Planning Partnership ..........cccccevoevievivescese s 32
322  Planning ACHVITIES.......cccueieiececeese et 35
33 Stakeholder Outreach and INVOIVEMENT ..........coooiiriiie e 3-7
3.3 1 Public OULIEACH........eoiieei e 311
34 Incorporation of Existing Plans, Studies, Reports and Technical Information....... 3-13
35 Integration with Existing Planning Mechanisms and Programs............ccoceeeeevenens 315
3.6 Continued PubliC INVOIVEMENL............ooiiiecer e 3-15
SECTION 4 COUNTY PROFILE ..ottt sttt 4-1
4.1 GENERAL INFORMATION ...ttt sttt 4-1
I R = 01V Tor= S 1 1] o SN 4-1
4.2 POPULATION AND DEMOGRAPHICS .......ccoieiiree e 4-9
4.3 GENERAL BUILDING STOCK......ccoieirrtiirieerieienesieesie et seseseneas 4-15
4.3.1 Development Trendsand New Development..........ccccveveveevieieveseenennenn 4-19
4.3.2 Potentia Sitesfor Temporary Housing and Relocation...........ccccccveuneee. 4-20
4.4 CRITICAL FACILITIES....o ottt sttt 4-21
441 Essential FaCilities......ccoiiorieiniiereeecee e 4-21
4.4.2  Transportation SYSLEMS.........ccceverereeieeieeseseeeesee e ste e st nae e 4-24
443  Lifeline UtiIlity SYSIEMS ....ooeeieeeceeeeee e 4-26
444 High-Potential LOSS FaCIliti€S......cccoeeeeiieriieneeere e 4-28
445  Other FaCilitieS.....ccoiiiiieeeeree e e 4-30
SECTION 5. RISK ASSESSMENT ..ottt sttt sttt b et sne s 5-1
5.1 Methodology and TOOIS........ccoeieiiiireee sttt e e ae e 51-1
L300 54 R /1= 7o o (o o |20 5.1-1
512 TOOIS ..ttt e e r e 51-1
5.2 Identification of Hazards of CONCEMMN..........coeeriririeinese e 5.2-1
LSRG o = v ol == | (o SN 531
531 Hazard Ranking Methodology .........cccooeriririenenineniee e 531
532 Hazard Ranking RESUITS.........cccoiiiiririerie e 5.3-2

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York i
December 2016



Table of Contents

5.4 HAAzZaId PrOfIlES ...ttt et 54-1

541 EANQUEKE .....coueeieee e e e 54.1-1

BiA2  FIOOU ...ttt bt bbb b 54.2-1

543 INFESAION.....cuiiiitieeieeee e e 54.3-1

544  LaANOSIUE. ... e 54.4-1

545 SEVEE SIOMM .. e r 54.5-1

546  SeVEre WINTEr SOMM .. ..c.oieieiiieieeeestes ettt 54.6-1

5AT  WIlOFITE oo 54.7-1

R T OV o= = o U V2SS 54.8-1

54.9 Disease OULDIEEK ...t 54.9-1

54.10 HazardouS MaefialS .......ccccoririreirinierieeee e e 54.10-1

SECTION 6. MITIGATION STRATEGIES. ...t 6-1
6.1 Background and Past Mitigation AccompliShments.........c.cceccvvivvvveninninneseenieniens 6-1

6.2 Genera Mitigation Planning APProach .......cc.cceceeeeieie s s e 6-2

6.3 Review and Update of Mitigation Goals and ObjectiVes...........cccccvveveviereiecieennene, 6-2

6.3.1  MiSSION SEAEMENT.....oeeieeiiieiee e 6-2

6.3.2  GoalsSand ODJECLIVES........ccccerireririese et nne e 6-3

6.4 Capability ASSESSIMENT......cccveiesiieieeesee st e e se et e et e e aesresresreeneneens 6-4

6.4.1 Planning and Regulatory Capabilities - County and Local ...........ccccevernnne 6-5

6.4.2 Planning and Regulatory Capabilities— State and Federal............ccceeuenee 6-8

6.4.3 Administrative and Technical Capabilities- County and Locdl.................. 6-8

6.4.4 Administrative and Technical Capabilities - State and Federdl................. 6-11

6.4.5 Fiscal Capabilities— County and LOCE.........cccceeveeverererieeieneseneenie e 6-12

6.4.6 Fiscal Capabilities— State and Federal..........c.coevveveveverceece e 6-12

6.5 Mitigation Strategy Development and Update...........ccccvvveeevvrnsiesceenie s e, 6-17

6.5.1 Update of Municipal Mitigation Strategies.........cceeeveviereereseseneeneeseens 6-17

6.5.2 Update of County Mitigation Strategy ........ccccceeverveereriesieeieseseseesee e 6-19

6.5.3 Mitigation Strategy Evaluation and Prioritization............cccccceevveeeveenienene. 6-20

6.5.4  Benefit/COSt REVIEW ......c.eouiiiiieiiirieeeeee et e 6-22

SECTION 7. PLAN MAINTENANCE PROCEDURES.........ccocoiitiiiint et 7-1
7.1 Monitoring, Evaluating and Updating the Plan ..o 7-1

2% 5 R Y/ o g T o Vo TP 7-1

5 T V- 1V 1] o P 7-2

8 G T O o = 1| oo TP 7-4

7.2 Implementation of Mitigation Plan through EXisting Programs...........c.cceeeevevnerieennneenn 7-4

7.3 Continued PUbIiC INVOIVEMENT .......coiiiiiiie et e e 7-5

F N (0101 1 1 T OO P TSP OP PRSI AC-1
L1015 P G-1
REFEIBNCES. ..ottt h e bt b e b e e e bt e bt s E e s A e e e bt e bt s b e ne e b e sE e e A e e eb e e b e s b et e aeebe b e e ene e R-1

Appendices

Appendix A Sample Resolution of Plan Adoption

Appendix B M eeting Documentation

Appendix C Public and Stakeholder Outreach Documentation
Appendix D Participation Matrix

Appendix E Action Worksheet Template and Instructions
Appendix F FEMA Plan Review Tools

Appendix G Letters of Intent to Participate

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York ii
December 2016



I Table of Contents
\\%f:'_r;?f}@f

Volume II

SECTION 8. PLANNING PARTNERSHIP ..ottt 81

8.1 7010 | (1] o PRSP 81

8.1.1  JuristiCtional ANNEXES ......cccevveeeeierie e eeeeerie ettt nre 81

SECTION 9.  JURISDICTIONAL ANNEXES ......cci ittt nne s 9-1

9.1 WAITEN COUNLY ..eovviiiieitiesiiesieesie e ee st ee ettt be b be e be e beebe e e e be e beenbeenreenes 9.1-1

9.2 TOWN Of BOION ..ot nne s 9.2-1

9.3 TOWN OF CRESLEN ...t see e 931

94 City Of GIENSFAlIS.....oiiiiececee e e 94-1

9.5 TOWN Of HAQUE ...ttt st st s 951

9.6 TOWN OF HOFTCON. ...ttt st nne s 9.6-1

9.7 TOWN Of JONNSDUIG ...ceveieieceeese et nne s 9.7-1

9.8 TOWN Of LBKE GEOMJE.....cveceeeeeieie sttt ettt s ne e e nne s 981

9.9 Village Of LaKe GEOIGE.......ccueeeerieriesieeiesie ettt st s nnas 9.9-1

9.0  TOWN Of LAKE LUZEIME........eeieieieeieeeie ettt st s 9.10-1

911  TOWN Of QUEBNSDUNY .....ccueceeeietesteeieeeeie et ae et e e b e s re e enneneen 9.11-1

912  TOWN Of SEONY CrEEK ....oveceeeeeiesie et st nae e 9.12-1

913 TOWN Of TRUMMBN ..ot nae e 9.131

9.14  TOWN Of WaITENSDUIG......eceeieiecieceeeeie e et e sae e s e sae et sseeeesresresneenaenneseens 9.14-1

December 2016

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York iii



\ B

g ,é?'f

Section 1: Introduction

A - S
e

SECTION 1.

1.1 BACKGROUND

In response to the requirements of the Disaster Mitigation Act of 2000 (DMA
2000), Warren County, and the municipalities located therein, have developed
this Hazard Mitigation Plan (HMP), which represent a regulatory update to the
June 2011 “Warren County Pre-Disaster Multijurisdictional Hazard Mitigation
Plan”. DMA 2000 amends the Stafford Act and is designed to improve
planning for, response to, and recovery from, disasters by requiring State and
local entities to implement pre-disaster mitigation planning and develop HMPs.
The Federal Emergency Management Agency (FEMA) has issued guidelines
for HMPs. The New York State Divison of Homeland Security and
Emergency Services (NYS DHSES), formerly the NY S Office of Emergency

INTRODUCTION

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

FEMA defines a Hazard
Mitigation Plan as the
documentation of a state or
local government evaluation

of natural hazards and the
strategies to mitigate such

Management (NY SOEM), also supports plan development for jurisdictions in
New York State.

hazards.

Specifically, DMA 2000 requires that States, with support from local
governmental agencies, develop and update HMPs on a five year basis to prepare for and reduce the potential
impacts of natural hazards. DMA 2000 is intended to facilitate cooperation between state and local authorities,
prompting them to work together. This enhanced planning will better enable local and State governments to
articulate accurate needs for mitigation, resulting in faster alocation 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 federa policy regarding disasters began to evolve.
Rather than simply reacting whenever disasters strike communities, the federal
government began encouraging communities to first assess their vulnerability to
various disasters and proceed to take actions to reduce or eliminate potential risks.
Thelogic issmply that a disaster-resistant community can rebound from a natural
disaster with less loss of property or human injury, at much lower cost, and,
consequently, more quickly. Moreover, other costs associated with disasters, such
as the time lost from productive activity by business and industries, are
minimized.

The Federal Emergency
Management Agency
(FEMA) estimates that

for every dollar spent on

damage prevention
(mitigation), twice that
amount is saved through
avoided post-disaster
damage repair.

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
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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 Y ork, specifically to NYS DHSES. FEMA
also provides support through guidance, resources, and plan reviews.

1.1.2 Benefits of Mitigation Planning

The planning process will help prepare citizens and government agencies to better respond when disasters
occur. Also, mitigation planning allows Warren County as a whole, as well as the participating Warren
County municipalities, 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 include:

e Anincreased understanding of hazards faced by Warren County and their inclusive municipalities
e A more sustainable and disaster-resistant community

e Financial savings through partnerships that support planning and mitigation efforts

e Focused use of limited resources on hazards that have the biggest impact on the community

¢ Reduced long-term impacts and damages to human health and structures and reduced repair costs

1.1.3 Organizations Involved in the Mitigation Planning Effort

Warren County and the participating jurisdictions intend to implement this HMP with full coordination and
participation of County and local departments, organizations and groups, as well as by coordinating with
relevant State and Federal entities. 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. In addition to Warren County, al of the
13 municipal governments in the County have participated in the 2015/16 planning process as indicated in
Table 1-1 below.

Table 1-1. Participating Warren County Jurisdictions

Warren County Town of Lake George
Town of Bolton Town of Lake Luzerne
Town of Chester Town of Queensbury
City of GlensFalls Town of Stony Creek
Town of Hague Town of Thurman
Town of Horicon Town of Warrensburg
Town of Johnsburg Village of Lake George

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

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-2
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planning assistance to local jurisdictions. NY S DHSES provides guidance to support mitigation planning. 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). Project management and oversight of the planning process was
provided by the Warren County Office of Emergency Services (WCOES), Warren County Soil and Water
Conservation District (WC SWCD) and the Warren County Hazard Mitigation Steering Committee. While
participating municipalities were asked to identify a primary and alternate local Point of Contact (POC), broad
participation by municipal representatives was encouraged and supported throughout the planning process. A
list of Steering Committee and municipal POCs is provided in Section 3, while Appendix D provides further
documentation of the broader level of municipal involvement.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-3
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Figure 1-1. Warren County, New York Mitigation Plan Area
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This HMP was prepared in accordance with the following regulations and guidance:

o FEMA “Loca Mitigation Planning Handbook”, March 2013

e FEMA “Integrating Hazard Mitigation into Local Planning”, March 1, 2013
o FEMA “Plan Integration: Linking Local Planning Efforts’, July 2015

e Loca Mitigation Plan Review Guide, October 1, 2011

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

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

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

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

o FEMA “Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards’, January 2013

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

Table 1-2. FEMA Local Mitigation Plan Review Crosswalk

Plan Criteria ‘ Primary Location in Plan
Prerequisites
Adoption by the Local Governing Body: §201.6(c)(5) | Section 2.0; Appendix A
Planning Process
Documentation of the Planning Process: §201.6(b) and §201.6(c)(1) | Section 3.0
Risk Assessment
Identifying Hazards: 8201.6(c)(2)(i) Sections 5.2
Profiling Hazards: 8201.6(c)(2)(i) Section 5.4
Assessing Vulnerability: Overview: 8201.6(c)(2)(ii) Section 5.4
Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A) Ssg:gg ‘5"2
Assessing Vulnerability: Estimating Potential Losses: §201.6(c)(2)(ii)(B) Section 5.4
Assessing Vulnerability: Analyzing Development Trends: 8201.6(c)(2)(ii)(C) Section 4.0; Section 9 Annexes
Mitigation Strategy
R ) . Section 6.0;
Local Hazard Mitigation Goals: §201.6(c)(3)(i) Section 9 Annexes
I dentification and Analysis of Mitigation Actions: §201.6(c)(3)(ii) Sg;:gﬂ g%nnex&
. . . Section 6.0;
Implementation of Mitigation Actions: §201.6(c)(3)(iii) Section 9 Annexes
Section 6.0;

Multi-Jurisdictional Mitigation Actions: : §201.6(c)(3)(iv) Section 9 Annexes

Plan M aintenance 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) Ssg:gg ;.X;nnexes
Continued Public Involvement: §201.6(c)(4)(iii) Section 7.0

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-5
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Organization

The Warren County HMP has been organized into atwo-volume plan to facilitate use of this plan as aresource
for each participant. Volume | provides information on the overall planning process, and the natural hazard
profiling and vulnerability assessments which served as a basis for the understanding of risk and identification
of appropriate mitigation actions. As such, Volume | is intended for use as a resource for on-going mitigation
analysis. Volume Il consists of an annex dedicated to each participating jurisdiction. Each annex summarizes
the jurisdiction’s legal, regulatory, and fiscal capabilities; vulnerabilities to natural hazards, status of past
mitigation actions; and provides an individualized mitigation strategy. The annexes are intended to provide an
expedient resource for each jurisdiction for implementation of mitigation projects and future grant
opportunities, as well as place for for each jurisdiction to record and maintain their local aspect of the
countywide plan.

Hazards of Concern

Warren County and participating jurisdictions reviewed the natural hazards that caused measurable impacts
based on events, losses and information available since the development of the origina Warren County HMP
(2011), and the New York State Hazard Mitigation Plan - 2013 Update. Warren County and participating
jurisdictions evaluated the risk and vulnerability due to each of the hazards of concern on the assets of each
participating jurisdiction. Although the resulting hazard risk rankings varied for each jurisdiction, the summary
risk rankings corresponded with that of Warren County and are indicated in each jurisdictional annex. The
hazard risk ranks were used to focus and prioritize individual jurisdictional mitigation strategies.

The Steering Committee further elected to include several non-natural hazards of concern in this plan update.

Goals and Objectives

The Steering Committee and participating communities reviewed and updated the prior mitigation goals and
objectives as a basis for the planning process, and to guide the selection of appropriate mitigation actions
addressing all hazards of concern. Further, the goal development process considered the mitigation goals
expressed in the New York State HMP, as well as other relevant County and loca planning documents, as
discussed within Section 6.

Plan Integration into Other Planning Mechanisms

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies
become an integral part of public activities and decision-making. Within the County there are many existing
plans and programs that support hazard risk management, and thus it is critical that this hazard mitigation plan
integrate and coordinate with, and complement, those mechanisms.

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”).

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.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-6
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1.1.4 Implementation of Prior and Existing Local Hazard Mitigation Plans

The status of the mitigation projects identified in the 2011 Warren County HMP are provided in Sections 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. The County and
municipal annexes, and plan maintenance procedures (Section 7), have been developed to encourage specific
activities such as review of the HMP during update of codes, ordinances, zoning, and development to ensure
that a more thorough integration, with its related benefits, will be completed within the upcoming 5-year
planning period.

1.1.5 Implementation of the Planning Process

The planning process and findings are to be documented in local HMPs. To support the planning process in
developing this HMP, Warren County and the participating jurisdictions have accomplished the following:

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

e June 2011 “Warren County Pre-Disaster Multijurisdictional Hazard Mitigation Plan”,

e |dentified/reviewed those hazards that are of greatest concern to the community (hazards of
concern) to be included in the plan,

e Profiled these hazards,

o Estimated theinventory at risk and potential |osses associated with these hazards,

e Reviewed and updated the hazard mitigation goals and objectives,

¢ Reviewed mitigation strategies identified in the 2011 County HMP,

e Developed new mitigation actions to address reduction of vulnerability of hazards of concern,
¢ Involved awide range of stakeholders and the public in the plan process, and

e Developed mitigation plan maintenance procedures to be executed after obtaining approval of the
plan from NY S 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 process is included in Section 3, Planning Process. Documentation
that the prerequisites for plan approval have been met isincluded in Section 2, Plan Adoption.

1.1.6 Organization of This Mitigation Plan

This Plan was organized in accordance with FEMA and NY S DHSES guidance. The structure of this Plan
follows the four-phase planning process recommended by FEMA and summarized in Figure 1-2.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-7
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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 H = [dentify Hazards (Phase 2)
= Profile Hazards (Phase 2)

= Perform a Vulnerability Assessment
(Phase 2) including:
— Inventory Assets
Estimate Losses
Evaluate Development Trends

- — Present Results of Risk Assessment

These results provide an input to Phase
3.

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

Phase 3: Develop a Mitigation Plan

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

-

Phase 4: Implement the Plan and Monitor
Progress

L5 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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The Plan is organized into two volumes. Volume | includes all information that applies to the entire planning
area (Warren County); and Volume I includes participating jurisdiction-specific information.

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, Planning
Committee and stakeholder involvement efforts, and a description of how this Plan will be incorporated into
existing programs.

Section 4: County Profile: An overview of Warren County, including: (1) general information, (2) economy,
(3) land use 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 datato 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. The system established by the Steering Committee 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 each participating jurisdiction and Warren
County 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 prior local hazard mitigation plan integration into local planning processes.

Appendicesinclude:

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, informationa materials, public and stakeholder meetings and
presentations, surveys, and other methods used to receive and incorporate public and stakeholder comment and
input to the plan process.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 1-9
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Appendix D: Participation Matrix
Appendix E: Action Worksheet Template and Instructions

Appendix F: FEMA Plan Review Tools: Examples of plan review templates available to support annual plan
review

Appendix G: Municipal Letters of Intent to Participate
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Section 2: Plan Adoption

SECTION 2. PLAN ADOPTION

2.1 Overview

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

2.1.1 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 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 forma
adoption proceedings when FEMA provides conditional approva 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. Thiswill then
be submitted to FEMA with the resolution in Appendix A of this plan.
The jurisdictions understand that FEMA will transmit acknowledgement
of verification of formal plan adoption and the official approva of the
plan to the mitigation plan coordinator.

The sample resolution issued to support adoption of the plan isincluded as
Appendix A, Resolution of Plan Adoption.

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

Source: FEMA. 2003. “How to
Series”-Bringing the Plan to Life
(FEMA 386-4).

It 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.
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Section 3: Planning Process

SECTION 3. PLANNING PROCESS

3.1 INTRODUCTION

This section includes a description of the planning process used to update the June 2011 “Warren County Pre-
Disaster Multijurisdictional Hazard Mitigation Plan” (HMP, also referred herein asthe “Hazard Mitigation Plan”
or the“plan”), including how it was prepared, who wasinvolved in the process, and how the public wasinvolved.

To ensure that the plan both met requirements of the DMA 2000, as well as to assure that the planning process
would have the broad and effective support of the participating jurisdictions, regional and local stakeholdersand
the public, an approach to the planning process and plan documentation was devel oped to achieve the following:

o Theplanwill be multi-jurisdictional, with the intention of including all municipalitiesin the county. Warren
County invited al jurisdictions in the county to join with them in the planning process. To date, al local
municipal governmentsin the county have participated in the 2015/16 planning process asindicated in Table
3-1.

Table 3-1. Participating Warren County Jurisdictions

Warren County Town of Lake George
Town of Bolton Town of Lake Luzerne
Town of Chester Town of Queensbury
City of GlensFalls Town of Stony Creek
Town of Hague Town of Thurman
Town of Horicon Town of Warrensburg
Town of Johnsburg Village of Lake George

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

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

The Warren County HMP update was written using the best available information obtained from awide 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 strategies identified in this HMP update 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
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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 update.

3.2.1 Organization of Planning Partnership

Warren County applied for and was awarded a multi-jurisdictional planning grant under the Hazard Mitigation
Grant Program (HM GP PL-4085-0022), which has supported the development of this HMP.

Project management and grant administration has been the responsibility of the Warren County Soil and Water
Conservation District with support of the Warren County Office of Emergency Services. The Warren County
Department of Planning and Community Development (WCCPCD) provided direct GIS support for the project.
A contract planning consultant (Tetra Tech, Inc.) 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 Datacollection;

o Facilitation and attendance at meetings (Steering Committee, municipal, stakeholder, public and other);
e Review and update of the hazards of concern, 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 March 2015, 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 (viaa Letter of Intent to Participate) and to identify planning points of contact to facilitate municipal
participation and represent the interests of their respective communities.

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:

Reviewing and updating the hazards of concern,

Developing a public and stakeholder outreach program,

Assuring that the data and information used in the plan update processis the best available
Reviewing and updating the hazard mitigation goals,

Identification and screening of appropriate mitigation strategies and activities; and

¢ Reviewing and commenting on plan documents prior to submission to NY S DHSES and FEMA.

O O O O O
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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
jurisdictionsthat formally participated in the planning process arereferred to asthe “ planning partnership”, while

the municipal government participants are referred to as the “municipal planning partnership”.

The municipal planning partnership was charged with the following:

o Represent their jurisdiction throughout the planning process;
e Assure participation of al department and functions within their community that have a stakein
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 previoudy

devel oped reports and data;
e Support and promote the public involvement process,
e Report on progress of mitigation actionsidentified in prior or existing HMPs, as applicable;
e |dentify, develop and prioritize appropriate mitigation initiatives,
e Report on progress of integration of prior or existing HMPs into other planning processes and

municipal operations;

o Develop and author ajurisdictional 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 showsthe 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

Warren County Soil and Water
Conservation District (WC SWCD)

Name

Jim Lieberum, CPESC

Title

District Manager/County Hazard
Mitigation Coordinator

Primary | Secondary

POC POC

Steering Committee

Dean L. Moore

Sr. District Technician

Steering Committee

Warren County Office of Amy Hirsch Emergency Services Coordinator Steering Committee

Emergency Services (WCOES) Brian A. LaFlure Director/Fire Coordinator Steering Committee

Warren County Department of

Planning and Community Sara Frankenfeld GIS Coordinator Steering Committee

Development (WCCPCD)

-I[;OW” of Queensoury — Planning LauraMoore Planner Steering Committee
epartment

Adi rondack_/ Glens Fd = Kate Mance Senior Transportation Planner Steering Committee

Transportation Council

City of Glens Falls James P. Schrammel Fire Chief Steering Committee

Town of Bolton

Ronald Conover

Town Supervisor

X -

™
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Primary | Secondary
Organization Name Title POC POC
Susan Wilson Deputy Supervisor - X
Craig R. Leggett Supervisor X -
Town of Chester Frederick H. Monroe Supervisor (former) X -
Jason Monroe nghvyay Superintendent / Water i X
Superintendent
. James P. Schrammel Fire Chief X -
City of Glens Falls - -
Steve Gurzler City Engineer - X
Catherine Clark Zoning Administrator, NFIP FPA X -
Town of Hague - .
EndaA. Frasier Supervisor - X
. Matthew J. Simpson Supervisor X -
Town of Horicon —
Dawn Higgins Secretary - X
Daniel Hitchcock Highway Superintendent X -
Town of Johnsburg -
Ron Vanselow Supervisor - X
Dennis Dickinson Supervisor X -
Town of Lake George : : :
Dan Davis Highway Superintendent - X
Allen Saheim Zoning and Safety Officer/NFIP FPA X -
Town of Lake Luzerne - -
Ron Deuel Highway and Water Superintendent - X
John F. Strough Supervisor X -
Town of Queensbury _ Planning and Community
Craig Brown Development Director/Zoning - X
Administrator
Frank E. Thomas Supervisor, NFIP FPA (per Town X _
Town of Stony Creek LOIP)
Neil Bradley Highway Superintendent - X
Evelyn M. Wood Town Supervisor X -
Town of Thurman - - -
Patrick S. Wood Superintendent of Highways - X
Edward Pennock Superintendent of Highways X -
Town of Warrensbur ildi
g Christopher Belden gode_ Enforcement and Building ) X
ermits
) Robert M. Blais Mayor X -
Village of Lake George - - - -
David Harrington Public Works Superintendent - X

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

*TBD = To Be Determined

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. It is recognized that the jurisdictionsin Warren County have differing levels of capabilities
and resources avail ableto 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’ sintent to encourage participation
by all-inclusive jurisdictions, and to accommodate their specific needs and limitations while still meeting the
intents and purpose of plan update participation. Such accommodations have included the establishment of a
Steering Committee, engaging a contract consultant to assume certain elements of the plan update process on
behalf of the jurisdictions, and the provision of additional and alternative mechanisms to meet the purposes and
intent of mitigation planning.

Ultimately, jurisdictional participation is evidenced by a completed municipal annex to the HMP (Section 9)
wherein jurisdictions have individually identified their planning points of contact, evaluated their risk to the
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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.

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

It is noted that all municipalitiesin the county actively participate in the National Flood Insurance Program, and
have adesignated 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
annexesin Section 9, aswell asin Appendix D.

3.2.2 Planning Activities

Members of the planning partnership (individually and asawhole), aswell askey stakeholders, convened and/or
communicated regularly 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 dea 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 satisfy.
Documentation of meetings (agendas, sign-in sheets, minutes, etc.) may be found in Appendix B.

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

DMA 2000
Date Requirement Description of Activity Participants
November 1b, 2 SWCD approves resol ution to apply for FEMA mitigation WC SWCD
2013 planning grant
July 2014 1b, 2 County awarded HM GP Planning grant WC SWCD, WCOES
March 1b, 2 County conducts procurement process for contract planning WC SWCD, WCOES
2015 support
March > All municipalities invited to participate in the planning WC SWCD, WCCOES, dl
2015 process. municipal governments
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DMA 2000
Requirement Description of Activity Participants
Interested jurisdictions submit Letters of Intent to Participate
1c. 2 in this planning process, acknowledging municipal WC SWCD, WCOES, all
’ participation requirements and identifying planning point(s) municipa governments
of contact.
Project Start Up Meeting — SC #1
Discuss proposed planning process and scope of work
including documenting participation, schedule, and public WC Project Management
May 22, 1b, 1c, 2, 33, and stakehol der outreach and involvement. Team and Steering
2015 3b, 3¢, 4a, 5¢ Committee; Contract
Review project schedule; review municipal participation, Planner. See Appendix B
discuss municipal Kick Off meeting and local data collection;
review and discuss sources and availability of county and
regional data; discuss public and stakeholder outreach efforts.
Project presentation to County Board of Supervisors/
LAITE 7] LISl LA - County Board of Supervisors
Complete overview of planning process, plan participant L
; A and municipal
June 19, 1b, 1c, 2, 3, expectations, review of hazards and hazards of concern renresentatives and
2015 3b, 3c, 4a identification, discussion of data needs and data collection tak ehegl ders. See Appendix
process explaining all provided worksheets (hard copy and ) B pp
on resource CD), discussion of public and stakeholder
outreach efforts
July 6, 1b, 1c, 2, 3a-c, Local Data Collection Meeting — Towns of Stony Creek and .

2015 3e Thurman See Appendix B
JZJ:)ylg 1b, 10'33 S Local Data Collection Meeting — Town of Bolton See Appendix B
\1213/157) 1b, 10'35 3ac, County Data Collection Meeting See Appendix B
Jduly 7, 1b, 1c, 2, 3a-c, | Local Data Collection Meeting — Towns of Warren and Lake See Appendix B

2015 3e Luzerne
July 7, 1b, 1c, 2, 3a-c, Local Data Collection Meeting — Towns of Chester, Hague .

2015 3e and Horicon See Appendix B
July 8, 1b, 1c, 2, 3ac, | Loca DataCollection Meeting — Town and Village of Lake )

2015 3e George SERAERET B
Jggylg 1b, 10’33 3ac, Local Data Collection Meeting — Town of Queensbury See Appendix B
JZJ:)ylg 1b, 10'33 S Local Data Collection Meeting — Town of Johnsburg See Appendix B
\1213/12 1b, 10'35 3ac, Local Data Collection Meeting — City of Glens Falls See Appendix B

SC Meeting #2 - Review/finalize hazards of concern;
August 1b, 2, 3 (al), review/update goals and objectives; review public and Steering Committee (See
18, 2015 4a, 4b, 5¢c stakehol der outreach efforts; set date for Mitigation Strategy Appendix B)
Workshop; review municipal progress and schedule
. . - Steering Committee;
August, > Online Public Hazard Preparedness and Mitigation Survey Contract Planner: Public and
2015 launched
Stakeholders
AuQust Steering Committee;
Qust, 2 Online Stakeholder Hazard Mitigation Surveys (9) launched | Contract Planner; Public and
2015
Stakeholders
. ) . . Steering Committee;
o e Contet v Pl
' : : ) Stakeholders
September Paul Hoole, FEMA Region
4b, 4c, 5b FEMA Mitigation Workshop for all planning partners I1; al plan participants (see
22,2015 ;
Appendix D)
Oct. 2015 S N . ) ) All plan participants with the

_ June 4b, 4c, 5b All _jUI’_I.SdIC.tIOI’-]S update mitigation strategy, i npludlng project support of the WC SC and

2016 prioritization; and work to complete jurisdictional annexes contract consultant
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DMA 2000
Date Requirement Description of Activity Participants
Draft Plan sections posted to public project website as
available. Communities requested to use available outreach
January to notify the public of the draft plan for review. Online .

2016 0.2 survey devel oped to support draft plan review comments PrilEEm SR B iR aE
from the public and stakeholders -
https://www.surveymonkey.com/r/\WarrenCountyPlanReview
February 2,4b, 4c, < l}/_lleetl ng#3 - Fi na_ll_zearlnaln plan sections angl _haza:jd Steering Committee (See
2 2016 5(all) profiles, review municipal progress, review public an Appendix B)

! stakeholder outreach, work on County annex.

March, Full draft plan posted on project website. Surrounding .

2016 i, counties advised of the draft plan for their review and input. RIEIBETSE Gt ss
July, 2016 > Final Draft Plan submitted toIII\IYS DHSES/FEMA Region | NYS DHSES{II:EMA Region
December, 1b. 2 Updated Final Draft Plan, addressing NY S DHSES NY S DHSES/FEMA Region

2016 ’ comments, submitted to NYS DHSES/ FEMA Region Il I
De‘z’g”l‘ger' 1b, 2 Full updated draft plan posted on project website. Public and Stakeholders
Upon plan . . . )

approval 1a Plan adoption by re_ﬂ_)l ution by th_e governing bodies of al All plan participants
by FEMA participating municipalities

Note: TBD = to be determined.

Each number in column 2 identifies specific DMA 2000 requirements, as follows:
1a - Prerequisite - Adoption by the Local Governing Body

1b - Public Participation

2 - Planning Process - Documentation of the Planning Process

3a - Risk Assessment - Identifying Hazards

3b - Risk Assessment - Profiling Hazard Events

3c - Risk Assessment - Assessing Vulnerability: Identifying Assets

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

3e - Risk Assessment - Assessing Vulnerability: Analyzing Development Trends
4a - Mitigation Strategy - Local Hazard Mitigation Goals

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

4c - Mitigation Strategy - Implementation of Mitigation Measures

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

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 Committee. Information and input provided by these
stakeholders has been included throughout this plan where appropriate, asidentified in the references.

Thefollowingisalist 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
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the overall effort. Complete documentation of such broad-based and often locally-focused effortsisimpossible.
Instead, this summary isintended to demonstrate the scope and breadth of the stakeholder outreach efforts made
during the planning process.

Federal Agencies

FEMA Region |1: Provided updated planning guidance; provided summary and detailed NFIP datafor planning
area; attended meetings; conducted a Mitigation Strategy Workshop; conducted plan review.

National Weather Service— Albany, NY Office: Received draft sections of plan for review. Participated in
Warren County HAZNY exercise.

State Agencies

New York State Department of Homeland Security and Emergency Services (NYSDHSES: Headquarters
and Region 1): Administered planning grant and facilitated FEMA review; provided updated planning
guidance; provided information on grant applications from County and municipalities; provided review of Draft
and Final Plan.

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

New York State Department of Transportation (NYSDOT): Provided data and information, identified
mitigation projects on state-owned infrastructure within the county.

County and Regional Departments, 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 (WCOEYS): 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 PublicWorks (WCDPW): Provided dataand 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.
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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

Regional and Local Stakeholders

Please see Appendix D (Participation Matrix) for further details regarding regional and local stakeholder
agencies. The stakeholderslisted 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 C (Public
and Stakeholder Outreach).

Academia (School districtsand other academic institutions): Municipalities directly involved school district
representatives in the planning process, as identified in Table 3-3 and Appendix C. All school districts, higher
education and many technical/vocational institutions were provided the Academic 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:

o Lake George School District— Completed Survey

Law Enforcement: Many municipalities directly involved police and other law enforcement representatives
in the planning process, as identified in Table 3-3 and Appendix C. Further, through the Warren County OES,
al police departments and law enforcement agencies in the County were notified of the Law Enforcement
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:

e Warren County Sheriff’s Office- Completed survey
e GlensFalls Police Department — Completed survey (multiple responses)

Fire Districts and Fire Departments: Many municipalities directly involved fire district/department
representatives in the planning process, as identified in Table 3-3 and Appendix C. Further, the County Fire
Coordinator advised al Fire Districts and Fire Departments of the Fire Fighting survey and invited them to
provide input. The following have provided input to the planning process:

e  Chestertown — Completed survey

e Bolton — Completed survey

e Bay Ridge Vol. Fire Company, Inc.— Completed survey

e City of Glens Falls— Completed survey (multiple)

e MinervaVoal. Fire Department and Rescue Squad— Completed survey
e  South Queensbury Fire District — Completed survey

o West Glens Falls Fire Company— Completed survey

e Lake George- Completed survey

o Warren County Emergency Services— Completed survey

e  Queensbury Central FD — Completed survey
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e North River VFD — Completed survey
e Hague FD — Completed survey

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

e Countryside Adult Home (County-owned)
e Adirondack Tri-County Nursing and Rehabilitation Center

Ambulance/Emergency Medical Services. All ambulance and emergency medical service providers in the
County were provided the Ambulance/Emergency Medical Services 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:

e North Warren Emergency Squad (Chester) — Completed survey (multiple)
e Mountain Lakes Regional EMS Council (Town of Hague) — Completed survey
o West Glens Fals EMS (Town of Queensbury) — Completed survey (multiple)

Business and Commercial Interests (including Camps): Businesses and commercial interests in the county
were provided the Business and Commerce Stakeholder survey and invited to provide input, however to date no
responses have been received.

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

e Southern Adirondack Economic Development Planning and Zoning: Project presented at Oct. 2015
meeting

e Champlain Watershed Improvement Coalition of New York, Inc. (CWICNY) -
https.//www.cwicny.org/

e Adirondack Park Invasive Plant Program (APIPP) - http://adkinvasives.com/

Transportation

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

Adjacent Counties:

The County has made an effort to keep surrounding counties and municipalities appraised of the project, and
allowed the opportunity to provide input to this planning process. Specifically, the following adjoining and
nearby County representatives were contacted in June 2016 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 Donald Jaquish, Director; Essex County Emergency Services
0 WandaWade; Essex County Emergency Services

e Washington County (NY)
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0 Jonathan Pease, Emergency Management and Hazard Mitigation Plan Coordinator;
Washington County Department of Public Safety
0 Glen Gosnell, Director; Washington County Department of Public Safety
o CorrinaAldrich, District Manager, Washington County Soil and Water Conservation District
e Saratoga County (NY)
o0 Carl Zeilman, Director; Saratoga County Office of Emergency Services
o Ed Trembley, Deputy Director/Fire Coordinator; Saratoga County Office of Emergency
Services
e Hamilton County (NY)
o Don Purdy, Emergency Manager; Hamilton County Emergency Management
o0 Jay Griffen, Fire Coordinator; Hamilton County Emergency Management

3.3.1 Public Outreach

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

e A public project website was developed and is being maintained to facilitate communication between
the Steering Committee, planning partnership, public and stakeholders
(http://www.warrencountynyhmp.com). The public website contains a project overview, County and
local contact information, access to the citizen's survey and various stakeholder surveys, and sections
of the HMP for public review and comment (see Figure 3-1).

o Vighility for the project website has been facilitated through announcements and/or links on the
following:
o County website homepage
Warren County Emergency Management
Warren County Soil and Water Conservation District homepage
Participating municipalities requested to post on municipal homepages

0
0
0
0 County and local stakeholder meetings.
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Figure 3-1. Warren County HMP Webpage

Anon-line natural hazards preparedness citizen survey was devel oped 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 (https.//www.surveymonkey.com/r/522G53D). The
guestionnaire asks quantifiable questions about citizen perception of risk, knowledge of mitigation, and
support of community programs. The questionnaire also asks several demographic questions to help
analyze trends. The gquestionnaire has been available on the public website since September 2015, and
further advertised on the County website (see graphic below). A summary of survey resultsis provided
in Appendix C of this plan.
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o All participating municipalities have been encouraged to distribute press releases on the project,
including linksto the project webpage and citizen and stakeholder surveys. In addition, all participating
municipalities have been requested to advertise the availability of the project website via loca
homepage links, and other available public announcement methods (e.g. Facebook, Twitter, email
blasts, etc.)

e A tri-fold brochure describing the project and providing links to the project website and main project
contacts was prepared and provided to municipalities and other stakeholders for distribution.

e Startingin January 2016, draft sections of the plan (as available) have been posted on the project website
for public review and comment. The County Communications Director distributed a press release
advertising the project website and the availability of the draft plan for review and comment. The full
draft plan (less Appendices) was posted in March, 2016. Allowing at least two months for public review
and comment. An online comment form (survey) was provided along with the draft plan sections to
support the receipt and processing of public comment
(https://www.surveymonkey.com/r/\WarrenCountyPlanReview).

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:
0 County Board of Supervisors - Dec 19, 2014
Public Meetings - Jan 8, 2015 (Glens Falls), Jan 13, 2015 (Warrensburg)
WC Emergency Preparedness and Response Quarterly Meetings - Jan 28, 2015; April 22, 2015
Emergency Stream Intervention Training, March 24 2015
Public Safety Committee Meetings. Aug 31, 2015; Nov 30, 2015
Southern Adirondack Economic Development Planning and Zoning Committee Meeting: Oct
1, 2015

O O o0 oo

DMA 2000 Hazard Mitigation Plan Update- Warren County, New York 3-13
December 2016



Section 3: Planning Process

e Comments and input to the draft plan have been recorded and provided to the County and municipal
planning partners for consideration and inclusion within the updated plan document. While there has
be no public comment received to date, significant input from stakeholders has been considered and
included in the updated plan as appropriate.

e  Oncesubmitted to NYSDHSES/FEMA, the Final Planwill 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”.

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 provided directly by the County, participating
jurisdictions and numerous stakeholdersinvolved in the planning effort, aswell 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;

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

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

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

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

o Comprehensive/Master Plans

e Building Codes

e Zoning and Subdivision Ordinances

o NFIP Flood Damage Prevention Ordinances
e Site Plan Requirements
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e Local Waterfront Revitalization Plans

o  Stormwater Management Plans

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

o Capita Plans

o New York State Standard Multi-Hazard Mitigation Plan, 2013

A partial listing of the plans, reports and technical documents reviewed in the preparation of thisplanisincluded

in Table 3-4.

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

Existing plan, program or technical documents Date Jurisdictional Applicability
Town of Bolton Loca Waterfront Revitalization Plan July 2014 Bolton (T)
Chester Town-wide Recreation Plan July 2015 Chester (T)
County Emergency Preparedness Assessment March 17,2014 | Countywide
Warren County Soil & Water Conservation District - 2013 2013 Countywide
Annua Report
Warren County Pre-Disaster Multi-Jurisdictional Hazard )
Mitigation Plan June 2011 Countywide
Warren County Comprehensive Emergency Management Plan | 2015 Countywide
Hazardous Weather Annex November 2014 | Countywide
ESF #6 - Warren County Mass Care Annex March 1, 2015 Countywide
Soil Survey of Warren County New Y ork January 1989 Countywide
Adirondack Gateway Council Broadband Inventory Study July 15, 2014 Countywide
Infrastructure Enhancements to Grow our Regional Economy
- A collaborative approach for building infrastructure in 2014 Countywide
Upstate New Y ork
Sewer Infrastructure Assessment October 2014 Countywide
FEMA Flood Insurance Study August 16, 1996 | Countywide
2014 Annual Report City of Glens Falls Fire Department 2014 Glens Falls (C)
City of Glens Falls, New Y ork Community Development
Fourth Program Y ear Action Plan GUtE caEslrlEE)
Glens Falls Consolidated Plan 2015 GlensFalls (C)
City of Glens Falls Green Infrastructure Plan January 2014 Glens Falls (C)
Town of Horicon Comprehensive Plan July 15, 2010 Horicon (T)
Town of Johnsburg Comprehensive Plan July 19, 2005 Johnsburg (T)
Town of Johnsburg Zoning Law g:gg;ember L Johnsburg (T)
Lake View Estates Watershed Assessment July 2014 Lake George (T)
l;{/l ;gg li Drive and Front Street Neighborhood Drainage August 12, 2005 | Lake George (T)
Town of Lake George 2015 Comprehensive Plan January 14, 2016 | Lake George (T)

Lake George (V), Lake George (T),

Trails Master Plan for the West Side of Lake George April 2013 Bolton (T), Hague (T)
Transportation Project Report February 2013 Queensbury (T)
Town of Queensbury Comprehensive Plan August 6, 2007 Queensbury (T)
Aviation Road Corridor Study September 2008 | Queensbury (T)

™
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Existing plan, program or technical documents ‘ Date ‘ Jurisdictional Applicability

Town of Warrensburg Comprehensive Plan and Waterfront
Revitalization Strateqy March 2012 Warrensburg (T)
Town of Warrensburg Zoning January 12, 2012 | Warrensburg (T)

Notes:

* = this document may or may not include all jurisdictions

3.5 INTEGRATION WITH EXISTING PLANNING MECHANISMS AND
PROGRAMS

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies become
an integra part of public activities and decision-making. Within the county there are many existing plans and
programs that support hazard risk management, and thusit 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”).

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 wupdate will be posted on-line (currently at
http://www.warrencountynyhmp.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 webste (currently
http://www.warrencountynyhmp.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 asapart of the annual mitigation planning evaluation
process and the next five-year mitigation plan update. The HMP Coordinator (currently Mr. Jim Lieberum,
CPESC of the Warren County Soil and Water Conservation District) is responsible for coordinating the plan
evaluation portion of the meeting, soliciting feedback, collecting and reviewing the comments, and ensuring
thelr 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.
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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.

Mr. Jim Lieberum, CPESC of the Warren County Soil and Water Conservation District has been identified as
the ongoing Warren County Hazard Mitigation Plan Coordinator (see Section 7), and isresponsible for receiving,
tracking, and filing public comments regarding this plan. Contact information is:

Mailing Address: Warren County Soil and Water Conservation District
394 Schroon River Road
Warrensburg, NY 12885

Contact Name: Mr. Jim Lieberum, CPESC

Email Address: jim99@nycap.rr.com

Telephone: (518) 623-3119
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SECTION4 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 personsin an area).

4.1 GENERAL INFORMATION

Warren County is located in the northeastern part of New Y ork 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 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 milesand 2013
estimated population of 65,584. The County is one of the 62 countiesin New Y ork State and is comprised of
one city, 11 towns, and one incorporated village. As of the 2010 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.

4.1.1 Physical Setting

This section presents topography and geology, hydrology and hydrography, climate, land use and land cover.

Hydrography and Hydrology

Numerous ponds, lakes, creeks, and rivers make up the waterscape of Warren County. The major waterways
within the County include: the Hudson River, Schroon River, Lake George, Lake Luzerne, Brant Lake, Friends
Lake, Thirteenth Lake, Glen Lake, and Garnet Lake. The County border also goes around Schroon Lake in the
north.

Drainage Basins and Watersheds

A watershed isthe area of land that drainsinto abody of water such asariver, lake, stream, or bay. It isseparated
from other systems by high pointsin the area such ashills or slopes. It includes not only the waterway itself but
alsotheentireland areathat drainsto it. For example, the watershed of alake would include not only the streams
entering the lake but also the land area that drains into those streams and eventually the lake. Drainage basins
generally refer to large watersheds that encompass the watersheds of many smaller rivers and streams. Figure
4-1 depicts the hydrologic system of awatershed.
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Figure 4-1. Watershed
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Watersheds come in al shapes and sizes and can cross municipal and county boundaries. New York State's
waters (lakes, rivers, and streams) fall within one of 17 drainage basins. Warren County lies within the Upper
Hudson River and Lake Champlain drainage basins. Figure 4-2 shows the drainage basins and watersheds
located in New Y ork State, and Warren County’ s location.

Figure 4-2. Drainage Basins of New York State

Source:  NYSDEC 2012
Note: Warren County’s approximate location is shown by the red oval.
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Warren County islocated in the Upper Hudson Drainage Basin (Figure 4-3). The 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 beginsin the Adirondack Mountains and drainsto the Troy Dam
at the confluence of the Mohawk River. This watershed covers 4,620 square miles of land in New Y ork State,
and contains 7,140 miles of freshwater rivers and streams. There are 229 significant freshwater lakes, pondsand
reservoirslocated within the Drainage Basin that include: the Great Sacandaga L ake, Indian Lake, Schroon Lake,
and Saratoga Lake (NY SDEC 2015).

Figure 4-3. Upper Hudson River Drainage Basin

Source:  NYSDEC 2015

The eastern part of the County is in the Lake Champlain Drainage Basin (Figure 4-4). The 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 Y ork 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).
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Figure 4-4. Lake Champlain Drainage Basin

Source:  NYSDEC 2015

The drainage basins are further divided into watersheds. Figure 4-5 shows the individual 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.
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Figure 4-5. Warren County Watersheds

Source: Warren County GIS 2015
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Topography and Geology

Warren County is situated in the northeastern part of New York State. It is bounded by Essex County to the
north, Washington County to the east, Saratoga County to the south, and Hamilton County to the west. 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 mountainsto 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 sealevel, 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. Asthe 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.

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.

Land Use and Land Cover

The most dominant land use in Warren County is forested land (over 81% of the County’s area). The next
highest land use is urban, with alittle over 5% 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. Table4-1 summarizestheland usefor Warren County. Figure 4-6 showsthe distribution
of land use throughout the County.

Table 4-1. Land Use Summary for Warren County, 2006 & 2011

2011 Data
Land Use Category Acreage Percent of County Acreage Percent of County
Agriculture 4,338 0.70% 4,178 0.70%
Barren 354 0.00% 378 0.00%
Shrubland/Grassland 4,624 0.78% 5,561 0.90%
Forest 484,661 81.31% 483,514 81.11%
Urban 31,518 5.29% 32,016 5.37%
Wetlands 27,176 4.56% 27,199 4.56%

December 2016
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Source: National Land Cover Database - USGS 2006 and 2011
Note: Open water is excluded from the table above.

Figure 4-4. 2011 Land Use Land Cover for Warren County

Source: USGS National Land Cover Database, 2011
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Metropolitan/Urban Area

Warren County is one of the 2 counties within the Glens Falls Metropolitan Statistical Area(MSA). ThisMSA
coversaland area of 1,698 square miles. As of the 2010 Census (US Census Bureau 2010), there were 128,923
people living in the MSA, with a population density of 75.9 persons per square mile. This metropolitan areais
made up of two divisions asindicated in Figure 4-5.

Figure 4-5. Glens Falls Metropolitan Statistical Area

Source:  U.S. Census, 2012
Note: Warren County is located in the Glens Falls Metropolitan Statistical Area (red oval)
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4.2 POPULATION AND DEMOGRAPHICS

According to the 2010 U.S. Census, Warren County had a population of 65,707 people which represents adlight
increase from the 2000 U.S. Census population of 63,303 people. HAZUS-MH demographic data will be used
in the loss estimation analyses in Section 5 of this plan. All demographic data in HAZUS corresponds to the
2000 U.S. Census data. Table 4-2 presents the population statistics for Warren County based on the 2000 and
2010 U.S. Census data. Figure 4-8 shows the distribution of the general population density (persons per square
mile) in 2010 by Census block. For the purposes of this plan, the 2010 Census was used where the data was
available and supplemented with HAZUS-MH data (representing 2000 data).

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. For the purposes of this
study, vulnerable populations shall include (1) the elderly (persons aged 65 and over) and (2) those living in
low-income households.

Table 4-2. Warren County Population Statistics

U.S. Census 2010 U.S. Census 2000

Municipality

Town of Bolton 2,326 536 23.0 173 6.7 2,117 | 411 194 119 5.6
Town of Chester 3,355 666 199 256 9.6 3,614 561 155 385 125
City of Glen Falls 14,700 | 1,822 124 2,056 14.0 14"135 1']?6 13.7 2,114 14.8
Town of Hague 699 226 323 45 5.6 854 222 26.0 63 7.5
Town of Horicon 1,389 355 25.6 127 8.7 1479 | 281 19.0 143 9.7
Town of Johnsburg 2,395 497 20.8 193 10.5 2,450 | 461 18.8 418 17.7
Town of Lake George 2,609 305 11.7 224 8.6 2,593 | 395 15.2 132 51
Village of Lake George 906 141 156 159 16.3 985 137 139 110 111
Town of Lake Luzerne 3,347 561 16.8 239 7.1 3,219 | 437 13.6 330 10.3
Town of Queensbury 27,901 | 4,962 178 2,238 8.3 25i44 3'985 152 1,245 5.0
Town of Stony Creek 767 154 20.1 84 9.2 743 114 153 118 16.3
Town of Thurman 1,219 196 16.1 96 9.1 1,199 174 145 144 119
Town of Warrensburg 4,094 685 16.7 677 16.4 4,255 | 582 13.7 704 16.8
Warren County 65,707 11%24 17.1 6,567 10.0 63:’330 9'559 15.2 6,025 9.5

Source:  Census 2010 (U.S. Census Bureau); HAZUS-MH (for 2000 U.S. Census data)

Note: Pop. = population; * Individuals below poverty level

The 2013 U.S. Census American Community Survey dataidentified approximately 7,060 individuals as having
an annual income below the poverty level. Figure 4-7 shows the distribution of persons over age 65 in Warren
County, while Figure 4-8 shows the distribution of low income persons. The following maps indicate
distribution based on Census Block designations.
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Figure 4-6. Distribution of General Population for Warren County, New York

Source: HAZUS-MH
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Figure 4-7. Distribution of Persons over the Age of 65 in Warren County, New York

Source: HAZUS-MH
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Figure 4-8. Distribution of Low-Income Population in Warren County, New York

Source: Warren County 2015
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Population and Demographic Trends

This section discusses population trends to use as a basisfor estimating future changes that could result from the
seasonal character of the population and significantly change the character of the area. Population trends can
provide a basis for making decisions on the type of mitigation approaches to consider and the locations in which
these approaches should be applied. This information can aso be used to support planning decisions regarding
future development in vulnerable areas.

According to the U.S. Census Bureau, the 2010 population for Warren County was 65,707 persons, which is a
3.8% increase from the 2000 Census population of 63,303. From 1900 to 2010, the County has seen an overall
growth in population, with the exception of from 1910 to 1920. The largest increase was seen between 1950
and 1960 when the County experienced a 12.8% increase (4,797 persons). The smallest increase was
experienced from 2000 to 2010 when the County saw only a 3.8% increase in population. The largest decrease
in population occurred from 1910 to 1920, with the County seeing a 1.7% decrease. A smaller decrease has
been estimated from 2010 to 2014 with a 1.1% decrease. Table 4-3 displays the population and change in
population from 1900 to 2014 in Warren County.

Table 4-3. Warren County Population Trends, 1900 to 2014

Percent (%)
Year Population Change in Population Population Change

1900 29,943 N/A N/A
1910 32,223 2,280 7.6%
1920 31,673 -550 -1.7%
1930 34,174 2,501 7.9%
1940 36,035 1,861 5.4%
1950 39,205 3,170 8.8%
1960 44,002 4,797 12.8%
1970 49,402 5,400 12.3%
1980 54,854 5,452 11.0%
1990 59,209 4,355 7.9%
2000 63,303 4,094 6.9%
2010 65,707 2,404 3.8%
2014* 64,973 -7134 -1.1%

Source:  U.S. Census 2010; U.S. Census 2015

Note: Change in population and percent in population change were calculated from available data.

Cornell University’s Program on Applied Demographics produced population projections by county and by age
and sex for New York State. The projections were completed in 2011 and are in five year intervals up to the
year 2040. The projections are based upon rates of change estimated from historic data. According to this data,
over the next 25 years, Warren County has a projected population decline of 4.0%. By 2020, the County’ s total
population is projected to reach 66,189 persons before decreasing to 63,108 by 2040 (Figure 4-11).
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Figure 4-9. Warren County Population Projections, 2010 to 2040

Source:  Cornell University 2014

Thefollowing table provides population trends for the 13 municipalities of Warren County. The Town of Bolton
saw the largest growth in population, a 9.9% increase. The Town of Hague saw the greatest decrease- a loss of
18.1%.

Table 4-4. Population Trends in Warren County by Municipality

Change in Percent
Municipality 2000 Census | 2010 Census Population Change
Town of Bolton 2,117 2,326 209 9.9%
Town of Chester 3,614 3,355 -259 -7.2%
City of Glen Falls 14,354 14,700 346 2.4%
Town of Hague 854 699 -155 -18.1%
Town of Horicon 1,479 1,389 -90 -6.1%
Town of Johnsburg 2,450 2,395 -55 -2.2%
Town of Lake George 2,593 2,609 16 0.6%
Village of Lake George 985 906 -79 -8.0%
Town of Lake Luzerne 3,219 3,347 128 4.0%
Town of Queensbury 25,441 27,901 2,460 9.7%
Town of Stony Creek 743 767 24 3.2%
Town of Thurman 1,199 1,219 20 1.7%
Town of Warrensburg 4,255 4,094 -161 -3.8%
Warren County 63,303 65,707 2,404 3.8%
Source:  U.S. Census 2015
Note: Change in population and population change were calculated from available data.
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4.3 GENERAL BUILDING STOCK

The 2000 U.S. Census data identified 25,726 households (34,852 housing units) in Warren County. The 2010
U.S. Census reported 27,990 households (38,726 housing units) in Warren County. The County experienced an
increase in both households and housing units from 2000 to 2010. Asfor households, between 2000 and 2010,
the County saw an 8.8% increase. As for housing units, the County experienced an increase of 11.1% between
2000 and 2010. The U.S. Census defines household as all the persons who occupy a housing unit, and a housing
unit as a house, an apartment, a mobile home, a group of rooms, or a single room that is occupied (or if vacant,
is intended for occupancy) as separate living quarters. Therefore, you may have more than one household per
housing unit. The median value of an owner-occupied housing unit in Warren County was estimated at $189,400
(U.S. Census, 2013).

For this Plan, the default general building stock in HAZUS-MH was verified against the County’ s parcel data,
and found to be aligned well. Therefore, the default HAZUS-MH data is used for this Plan.

Approximately 93% of the total buildings in the County are residential, which make up approximately 72.8% of
the building stock structura value associated with residential housing. Table 4-6 presents building stock
statistics by occupancy class for Warren County.

Table 4-5. Number of Buildings and Improvement Value by Municipality

All Occupancies
Total (Structure +

Estimated Estimated Contents
Count Structure RCV RCV

Municipality Contents)
Town of Bolton 2,575 $617,682,000 $342,831,000 $960,513,000
Town of Chester 2,668 $507,248,000 $293,524,000 $800,772,000
City of Glen Falls 5,483 $1,866,928,000 $1,423,226,000 $3,290,154,000
Town of Hague 1,136 $258,080,000 $142,584,000 $400,664,000
Town of Horicon 1,907 $386,333,000 $203,386,000 $589,719,000
Town of Johnsburg 1,762 $349,807,000 $213,198,000 $563,005,000
Town of Lake George 1,949 $459,912,000 $253,011,000 $712,923,000
Village of Lake George 623 $237,788,000 $159,761,000 $397,549,000
Town of Lake Luzerne 2,215 $477,064,000 $266,926,000 $743,990,000
Town of Queensbury 11,858 $3,602,139,000 $2,295,374,000 $5,897,513,000
Town of Stony Creek 603 $93,149,000 $50,418,000 $143,567,000
Town of Thurman 818 $187,298,000 $141,303,000 $328,601,000
Town of Warrensburg 1,974 $399,760,000 $247,592,000 $647,352,000
Warren County (Total) 34,078 $9,443,188,000 $6,033,134,000 $15,476,322,000

Source: Hazus 2.2 (2010 Census)

Notes: RCV = Replacement cost value.
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RESGEGEN Industrial

Municipality : onte + Contents)
Town of Bolton 2448 $822,981,000 94 $115,676,000 20 $7,686,000
Town of Chester 2,526 $651,334,000 90 $86,730,000 31 $21,840,000
City of Glen Falls 4,791 $1,701,949,000 504 | $1,246,369,000 9% $148,838,000
Town of Hague 1101 $353,406,000 22 $21,734,000 7 $8,222,000
Town of Horicon 1,857 $551,024,000 32 $26,186,000 10 $4,837,000
Town of Johnsburg 1667 $432,270,000 49 $73,903,000 30 $36,029,000
Town of Lake George 1,860 $626,563,000 60 $60,622,000 17 $10,195,000
Village of L ake 509 $231,547,000 84 $132,516,000 11 $7,146,000
George
Town of Lake Luzerne 2,079 $630,992,000 88 $74,280,000 32 $16,229,000
Town of Queensbury 10,883 $4,109,512,000 693 | $1.348304000 188 $239,326,000
Town of Stony Creek 578 $127,417,000 16 $10,906,000 3 $1,412,000
Town of Thurman 703 $139,453,000 95 $175,935,000 11 $5,176,000
Town of Warrensburg 1,834 $456,079,000 89 $138,060,000 28 $19,863,000
\(’\T’z ;B” County 32,836 $10,834,527,000 | 1916 | $3511,221,000 484 $526,799,000

Source: Hazus 2.2 (2010 Census)

The 2013 American Community Survey dataidentified that the majority of housing units (71.7% or 27,771 units)
in Warren County are single-family detached units. The 2013 U.S. Census Bureau’'s County Business Patterns
data identified 2,341 business establishments employing 30,701 people in Warren County. The retail trade
industry has the most number of establishments in the County, with 431 establishments. Thisisfollowed by the
accommodation and food services industry with 423 establishments and the health care and social assistance
industry with 278 establishments (U.S. Census, 2013).

Figure 4-12 and Figure 4-13 show the distribution and exposure density of residential and commercial buildings,
respectively, in Warren County based on the New York State Department of Taxation and Finance Property
Class Code. Exposure density is the dollar value of structures per unit area, including building content value.
Generally, contents for residential structures are valued at about 50 percent of the building's value. For
commercial facilities, the value of the content is generally about equal to the building’ s structural value. Actua
content value various widely depending on the usage of the structure. The densities are shown in units of $1,000
($K) per square mile.

Viewing exposure distribution maps, such as Figure 4-12 through Figure 4-13 can assist communities in
visualizing areas of high exposure and in evaluating aspects of the study area in relation to the specific hazard
risks.
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Figure 4-10. Distribution of Residential Building Stock and Value Density in Warren County

Source: Warren County 2015
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Figure 4-11. Distribution of Commercial Building Stock and Exposure Density in Warren County

Source: Warren County 2015
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4.3.1 Development Trends and New Development

In New York State, land use regulatory authority is vested in towns, villages, and cities. However, many
development and preservation issues transcend local political boundaries. In Warren County, each town and
village is empowered by the Municipal Home Rule Law to plan and zone within its boundaries. DMA 2000
requires that communities consider land use trends, which can impact the need for, and priority of, mitigation
options over time. Land use trends can also significantly impact exposure and vulnerability to various hazards.
For example, significant development in a hazard area increases the building stock and population exposed to
that hazard.

This plan provides a general overview of land use trends and types of development occurring within the study
area. An understanding of these devel opment trends can assist in planning for further devel opment and ensuring
that appropriate mitigation, planning, and preparedness measures are in place to protect human heath and
community infrastructure.

Within the jurisdictional annexes in Section 9, the County and participating municipalities have identified
development that has occurred in the last five years and potential future development in the next five years, along
with the development’ s exposure to natural hazards.

While any development increases the risk of damage and loss to natural hazards, a number of factors indicate
that thisincrease in risk is low and mitigated by existing Federal, State, County and local regulations, policies
and programs. In general, development occurring in the County is outside of high hazard areas (e.g. floodplains
and steep slopes). All communities have planning and regul atory mechanismsin place that control and limit the
increased natural hazard risk of new development and re-development. All communities have planning boards
and site plan review requirements that include review and appropriate consideration of hazard areas. All
development and construction in the County requires conformance with NY SBuilding Code. Further all Warren
County communities participate, and are in good standing, in the National Flood Insurance Program which by
State regulation requires two-feet of freeboard above the FEMA 1% chance base flood elevation (BFE+2) for
all new residential construction and substantial improvement, and BFE+1 for all other construction types.

Certain communities have adopted ordinances to further protect against natural hazards (e.g. Steep Slope
Ordinances) and protect natural resources that provide natural mitigation benefits (e.g. wetlands and wetland
buffers, stream courses and stream banks, areas of retention/detention). Warren County is categorized as anon-
traditional Municipal Separate Storm Sewer System (MS4), under Part IV .A. of the New Y ork State Department
of Environmental Conservation General Permit for M4 Stormwater Discharges (GP-0-15-002). Under this
mandate, Warren County has developed a working Stormwater Management Program Plan which outlines the
county’ s activities to address stormwater education, outreach, and implementation under the state requirements.
The M$4 area designated by the NY S DEC in Warren County which falls under the purview of this program, is
within the Town of Lake George, the Town of Queensbury, The City of Glens Falls and the Village of Lake
George. The District Manager of the Warren County Soil and Water Conservation District is appointed to be
the county’ s Stormwater Management Officer.

County and community capabilities to manage development so as to minimize increased natural hazard risk are
discussed in the capability assessment subsection of Chapter 6, as well as within each jurisdictional annex in
Section 9. Also identified within each annex are actions the community has or will take to further integrate the
findings and recommendations of this plan into other planning mechanisms and programs, many of which
support land use and devel opment so as to minimize the increase of natural hazard risk.
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4.3.2 Potential Sites for Temporary Housing and Relocation

Warren County notes that it is highly unlikely for a natural hazard event to occur in the county that would
displace asignificant number of itsresidents. However, the County has avigorous tourism industry that supports
alarge inventory of hotels, motels, and camps. In the event temporary housing is needed, these facilities have
the occupancy and have been historically used to support temporary relocation needs within the County.

Warren County has included a high-priority action, to be implemented in 2016, to work with all Warren County
municipalities to identify:

e Locationswithin the County for the placement of temporary housing units to house residents displaced
by disaster, and,;

e Sites within the County and communities suitable for relocation of houses out of the floodplain, or
building new houses once properties in the floodplain are razed.

Itisnoted that while acommunity may identify suitable sites, the use (including transfer of ownership) of suitable
private property would be at the discretion of the property owner.
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4.4 CRITICAL FACILITIES

A comprehensive inventory of critical facilitiesin Warren County ” - i .

. . . . Critical facilities are those facilities considered
was d_eveloped fr_om various sources including _|r_1put fror_n_ t_he critical to the health and welfare of the
Planning Committees. ~ The inventory of critical facilities | population and that are especially important
presented in this section represents the current state of this effort | following a hazard. As defined for this HMP,
at the time of publication of the HMP and was used for the risk | critical facilities include essentia facilities,

assessment in Section 5. For detailed lists of the critical facilities, | transportation systems, lifeline utility systems,
please refer to Appendix G. hlgh-potmtllall . loss facilities and hazardous
material facilities.

4.4.1 Essential Facilities Essential facilities are a subset of critical

] ] ] ] - . facilities that include those facilities that are
This section provides information on emergency facilities, | jmportant to ensure a full recovery following

hospital and medical facilities, schools, shelters and senior care | the occurrence of a hazard event. For the

and living facilities. For the purposes of this Plan, emergency | County risk assessment, this category was

facilities include police, fire, emergency medical services (EMS) | defined to include police, fire, EMS, EOCs,

and emergency operations centers (EOC). Figure 4-12 displays schools, shelters, senior facilities and medica
. . . facilities.

the location of the essential facilitiesin Warren County.

. Emergency Facilities are for the purposes of
Emergency Facilities this Plan, emergency facilities include police,
fire, emergency medical services (EMS) and
emergency operations centers (EOC).

The Warren County Office of Emergency Servicesisresponsible
for aiding communities in emergency preparedness (including
emergency planning and providing training for the County’ s first
responders), response, recovery, and mitigation. Additionally, the Sheriff’s Office operates a 24-hour
Emergency Communications Center. The Emergency Communications Center staff is responsible for
dispatching 25 fire departments, 14 emergency squads, and the Sheriff’ s Office and two local police departments;
these organizations provide emergency response services to 11 towns, 1 village, and 1 city (Warren County
Sheriff’s Office 2010).

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 Y ork State
Police Department, the Warren County Sheriff’s Office, and local departments. There are 36 fire facilities, 5
EMS facilities (some of which are fire facilities), 7 police facilities, and 3 EOCs located in Warren County.

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.

Schools

There are 22 primary educational facilities (elementary, middle and high schools) and 2 secondary educational
facilities (SUNY -Adirondack and the Word of Life Bible Institute) located in Warren County. In times of need,
schools can function as shelters and are an important resource to the community. For information regarding
shelters, see the Shelters subsection of this document.

Senior Care and Living Facilities

The County has an extensive system of programsand servicesfor the senior population. Thisincludes29 nursing
homes, senior centers, and senior housing facilities. These facilities are highly vulnerable to potential impacts
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from disasters, and knowing the location and numbers of these types of facilities will be effective in managing
aresponse plan pre- and post-disaster.

The County owns and operates the Countryside Retirement Home (assisted living) which has adequate backup
power.

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. There are 4 shelter
facilities in the County. 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 alist of pet-friendly hotels.

Evacuation Routes

Specific evacuation plans are identified in the Hazardous Materials Plan and Dam Safety Plans (Emergency
Operations Plans). The County assists with the coordination and communication of evacuation routing as
necessitated by the execution of local municipal emergency operation plans.

The County and municipalities have identified mitigation actions within their jurisdictional annexes to protect
critical facilities and critical infrastructure, including facilities avail able to support sheltering, and transportation
routes that facilitate evacuation and the movement of emergency vehicles.
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Figure 4-12. Emergency Facilities in Warren County

Source: Warren County
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4.4.2 Transportation 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 Y ork City to the
south. The Northway and NY S Route 9 are “north-south” routes within the county, as are NY S 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. Transportation facilities are shown in Figure 4-13.

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
(Trailways 2015). Greater Glens Falls Transit (Greater Glens Falls Transit 2015) connects the City of Glens
Falls and the Towns of Lake George and Queensbury to destinations in Washington and Saratoga Counties.

Railroad Facilities

Canadian Pacific Railroad provides main line service in Warren County, though Norfolk Southern serviceis
available in Mechanicville (approximately 30 miles south of Glens Falls), and Amtrak has passenger rail
stations in Albany-Rensselaer and Saratoga Springs (Warren County EDC 2015b). Passenger and freight rall
service between Saratoga Springs in Saratoga County and North Creek in Warren County is available through
the Saratoga & North Creek Railway (Warren County EDC 2015b).

Airports

The Floyd Bennet Memorial Airport (Warren County 2015) is located three miles northeast of downtown Glens
Falls, off of State Route 254. There are two runways at the airport- one 5,000 feet long and the other 4,000 feet
long. The airport can serve aircraft as large as a C-5A Galaxy. Thereis also a private, grass-runway airport
known as Bennetts Airport in North Creek.

The GlensFalls Hospital has aheli-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.
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Figure 4-13. Transportation Facilities in Warren County

Source: Warren County
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4.4.3 Lifeline Utility Systems

This section presents potable water, wastewater, energy resource, and communication utility system data. Due
to heightened security concerns, local utility lifeline data sufficient to complete the analysis have only partially
been obtained. Figure 4-14 shows the locations of the facilities for these various lifeline utility systems.

Potable Water

In Warren County, water is provided from various facilities as a public service or through private supplies, such
aswells. Approximately 45% of the land parcels in Warren County are located within awater district, serving
approximately 63% of the County population (WCDPCD 2016). Potable water supply infrastructure are located
in the Towns of Bolton, Lake George, Queensbury, Hague (well and pump house), Lake Luzerne (water plant),
Warrensburg (water plant), Chester (wells, water towers, pump house, and water plant), City of Glens Falls, and
the North Creek Water District.

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.

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 mgjority using utility gas from National Grid, or fuel oil. There are 20 electric
substationsin Warren County.

Communications

Warren County is served by a variety of communications systems, including traditional land line, fiber optic,
and cellular provided by multiple companies, such asVerizon, AT&T, FirstLight, PrimeLink, and Time Warner
Cable (Warren County EDC 20154a). Thereare 26 communication facility in Warren County identified as critical
facilities. Each carrier has individua plans for emergency situations during hazard events and post disaster
recovery efforts. In addition to land line, 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 4-14. Utility Lifelines in Warren County

Source: Warren County
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4.4.4 High-Potential Loss Facilities

High-potential loss facilities include dams, levees, hazardous materials facilities (HAZMAT), nuclear power
plants, and military installations. Dams are discussed below. Figure 4-15 shows the locations of the High-
Potential Loss Facilitiesin the county.

Dams and Levees

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

e LowHazard (ClassA) isadam located in an areawhere 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. Lossesare 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.

e HighHazard (Class C) isadam located in an area where failure may cause loss of human life, serious
damage to homes, industrial or commercia 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.

According to the U.S. Army Corps of Engineers National Inventory of Dams (NID), there are 35 dams located
within Warren County. These numbers differ from the National Performance of Dams Program (NPDP) which
indicates that there are 42 dams in Warren County (5 high hazard, 23 significant hazard, 13 low hazard, and 1
undetermined). For the purpose of this plan, the NY SDEC data from the New Y ork State GIS Clearinghouse
will beused. According to County GIS data, there are 58 dams located in Warren County (33 Class A, 17 Class
B, and 8 Class C).
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Figure 4-15. High-Potential Loss Facilities in Warren County

Source: Warren County
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4.4.5 Other Facilities

The Planning Committee identified 86 additional facilities (user-defined facilities) ascritical including municipal
buildings and other government facilities. These facilities were included in the risk assessment conducted for
the county. Figure 4-18 shows the locations of these facilities in the county.

Figure 4-16. Other Facilities in Warren County

Source: Warren County
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Section 5.1: Methodology and Tools

5.1 METHODOLOGY AND TOOLS

This section describes the methodology and tools used to support the risk assessment process.

5.1.1 Methodology

The risk assessment process used for this Plan is consistent with the process and steps presented in FEMA
386-2, State and Loca Mitigation Planning How-to-Guide, Understanding Your Risks — Identifying
Hazards and Estimating Losses (FEMA, 2001). This processidentifies and profiles the hazards of concern
and assesses the vulnerability of assets (population, structures, critica facilities and the economy) at risk in
the community. A risk assessment provides afoundation for the community’ s decision makersto evaluate
mitigation measures that can help reduce the impacts of a hazard when one occurs (Section 9 of this plan).

Step 1: Thefirst step of the risk assessment processisto identify the hazards of concern. FEMA'’s current
regulations only require an evaluation of natural hazards. Natural hazards are natural events that threaten
lives, property, and many other assets. Often, natural hazards can be predicted, where they tend to occur
repeatedly in the same geographical locations because they are related to weather patterns or physica
characteristics of an area.

Step 2. The next step of the risk assessment is to prepare a profile for each hazard of concern. These
profiles assist communities in evaluating and comparing the hazards that can impact their area. Each type
of hazard has unique characteristics that vary from event to event. That is, the impacts associated with a
specific hazard can vary depending on the magnitude and location of each event (ahazard event isaspecific,
uninterrupted occurrence of a particular type of hazard). Further, the probability of occurrence of a hazard
in a given location impacts the priority assigned to that hazard. Finally, each hazard will impact different
communities in different ways, based on geography, local development, population distribution, age of
buildings, and mitigation measures already implemented.

Steps 3 and 4: To understand risk, a community must evaluate what assets it possesses and which assets
are exposed or vulnerable to the identified hazards of concern. Hazard profile information combined with
data regarding population, demographics, general building stock, and critical facilities at risk, located in
Section 4, prepares the community to develop risk scenarios and estimate potential damages and |osses for
each hazard.

5.1.2 Tools

To address the requirements of DMA 2000 and 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. Our standardized tools used to support the
risk assessment are described below.

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

In 1997, FEMA developed a standardized model for estimating losses caused by earthquakes, known as
Hazards U.S. or HAZUS. HAZUS was developed in response to the need for more effective national-,
state-, and community-level planning and the need to identify areas that face the highest risk and potential
for loss. HAZUS was expanded into a multi-hazard methodology, HAZUS-MH with new models for
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estimating potential losses from wind (hurricanes) and flood (riverine and coastal) hazards. HAZUS-MH
is a Geographic Information System (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 | oss estimates. These methodol ogies are accepted by FEM A and provide aconsistent
framework for assessing risk across avariety of hazards. The GIS framework also supports the evaluation
of hazards and assessment of inventory and loss estimates for these hazards.

HAZUS-MH uses GIS technology to produce detailed maps and analytical reports that estimate a
community’ s direct physical damage to building stock, critica facilities, transportation systems and utility
systems. To generate thisinformation, HAZUS-MH uses default HAZUS-MH provided datafor inventory,
vulnerability, and hazards; this default data can be supplemented with local datato 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 avail ablelocal data. HAZUS-MH’ s open data architecture can be used
to manage community GIS datain a central location. The use of this software a so promotes consistency of
data output now and in the future and standardization of data collection and storage. The guidance Using
HAZUS-MH for Risk Assessment: How-to Guide (FEMA 433) was used to support the application of
HAZUS-MH for this risk assessment and plan. More information on HAZUS-MH is available at
http://www.fema.gov/plan/prevent/hazus/index.shtm.

In general, probabilistic analyses were performed to develop expected/estimated distribution of losses
(mean return period losses) for the flood and earthquake hazards. The probabilistic hazard generates
estimates of damage and loss for specified return periods (e.g., 100- and 500-year). For annualized losses,
HAZUS-MH version 3.0 cal cul ates the maximum potential annual dollar loss resulting from various return
periods averaged on a"per year" basis. It isthe summation of all HAZUS-supplied return periods (e.g., 10,
50, 100, 200, 500) multiplied by the return period probability (as aweighted calculation). In summary, the
estimated cost of a hazard each year is calculated.

Custom methodologiesin HAZUS-MH version 3.0 (HAZUS-MH) were used to assess potential exposure
and losses associated with hazards of concern for Warren County:

Inventory: The 2010 U.S. Census data at the Census-block level was used to estimate hazard exposure at
the municipal level. The default demographic datain HAZUS-MH 3.0, based on the 2010 U.S. Census,
was used to estimate potential sheltering and injuries for thisanalysis.

Census blocks do not follow the boundaries of hazard areas and can over or under estimate the population
exposed when using the centroid or intersects of the Census block with the hazard zone. For the purposes
of this assessment, the popul ation/demographic data presented include only those blocks whose geometric
centersfal within the identified hazard areas. The limitations of these analyses are recognized, and as such
the results are only used to provide a genera estimate.

The default building inventory in HAZUS-MH 3.0 is based on 2010 U.S. Census estimates at the block
level. Warren County compared the default inventory available in HAZUS-MH with parcel-specific tax
data maintained by Warren County Real Property Tax. In most cases, the project team felt that the
differences between the default data and the most current Real Property data maintained by the County
were not significant, and the default building inventory was used for the majority of the HAZUS-MH based
analyses. The exception was the flood hazard analysis, in which structure-level data maintained by the
County was substituted for the default HAZUS-MH building inventory data. This substitution allowed
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structures that fell within the flood plains to be located exactly, rather than by census block boundary, and
resulted in amore accurate analysis. Because the other hazards (earthquake and wind), cover alarger and
more general areaof the county than the flood plains, building inventory information tallied by census block
as opposed to individual structure is less of a concern.

The critical facility inventory (essential facilities, utilities, transportation features and user-defined
facilities) was updated by Warren County GIS. The critica facility inventory was then reviewed by the
Planning Committee. Once approved, the data was formatted to be compatible with HAZUS-MH and the
updated inventories were used for the risk assessment.

Flood: FEMA has not devel oped digital DFIRM flood datafor Warren County. Warren County previously
georeferenced and digitized the hardcopy FIRM maps from the 1980' s and 1990’ s and this digital datawas
used to evaluate exposure for the 1- and 0.2-percent annua chance flood events, as well as determine
potential future losses for the 1-percent annual chance event. Hazus-MH was used to develop the depth
grid for the County using a 1/3 Arc Second elevation model from USGS. The depth grid was integrated
into HAZUS-MH and the model wasrun to estimate potential |osses at the structurelevel using the County’s
custom building inventory.

Earthquake: A probabilistic assessment was conducted for Warren County for the 100-, 500- and 2,500-
year MRPs through a Level 2 analysisin HAZUS-MH 3.0 to analyze the earthquake hazard and provide a
range of loss estimates for Warren County. The probabilistic method uses information from historic
earthquakes and inferred faults, locations and magnitudes, and computes the probabl e ground shaking levels
that may be experienced during arecurrence period by Census tract.

As noted in the HAZUS-MH Earthquake User Manual ‘ Uncertainties are inherent in any loss estimation
methodology. They arise in part from incomplete scientific knowledge concerning earthquakes and their
effects upon buildings and facilities. They also result from the approximations and simplifications that are
necessary for comprehensive analyses. Incomplete or inaccurate inventories of the built environment,
demographics and economic parameters add to the uncertainty. These factors can result in a range of
uncertainly in loss estimates produced by the HAZUS Earthquake Model, possibly at best a factor of two
or more.” However, HAZUS' potentia |oss 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 isthe velocity at which the rock or soil transmits
shear waves (S-waves). The NEHRP developed five soil classifications defined by their shear-wave
velocity that impact the severity of an earthquake. The soil classification system rangesfrom 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.

When unchanged, HAZUS-MH default soil types are class “D”. However, for this analysis HAZUS-MH
was updated with the specific NEHRP soil types for Warren County as provided by the New York State
Office of Emergency Management.

Land Failure Hazards: After reviewing available datasets and methodologies used to estimate areas of
particular landslide risk, the Steering Committee decided to forgo conducting geo-spatial analysis of
landdide risk in Warren County. In lieu of this, the vulnerability assessment information provided in the
2014 NY SHazard Mitigation Plan wasincorporated, along with local knowledge of known landslide hazard
areas.
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Section 5.1: Methodology and Tools

Severe Storm: After reviewing historic data, the HAZUS-MH methodol ogy and model were used to analyze
the severe storm hazard for Warren County. Data used to assess this hazard include data available in the
HAZUS-MH 3.0 wind model, professional knowledge, and information provided by the Steering and
Planning Committees.

HAZUS-MH 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 historic scenario was run for Warren
County, based on the New England Hurricane of 1938, a strong Category 3 storm that tracked just to the
east of Warren County. HAZUS-MH was used to caculate the impacts on current population, existing
structures and critical facilitiesin the County if the 1938 storm were to hit in present times.

Wildfire: The WUI (interface and intermix) obtained through the SILVIS Lab, Department of Forest
Ecology and Management, University of Wisconsin-Madison was used to define the 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 the purposes of 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.

The asset data (population, building stock and critical facilities) presented in the County Profile (Section 4)
was used to support an evaluation of assets exposed and the potential impacts and losses associated with
this hazard. To determine what assets are exposed to wildfire, available and appropriate GIS data was
overlaid upon the hazard area. The limitations of this analysis are recognized, and as such the analysisis
only used to provide ageneral estimate.

Other Hazards: For many of the hazards evaluated in this risk assessment, historic data are not adequate to
model future losses at thistime. For some of the other hazards of concern, areas and inventory susceptible
to specific hazards were mapped and exposure was evaluated to help guide mitigation efforts discussed in
Section 9. For other hazards, a qualitative analysis was conducted using the best available data and
professional judgment.

For this risk assessment, the loss estimates, exposure assessments, and hazard-specific vulnerability
evaluations rely on the best available data and methodologies. Uncertainties are inherent in any loss
estimation methodol ogy and arisein part from incompl ete scientific knowledge concerning natural hazards
and their effects on the built environment. Uncertainties aso result from the following:

1) Approximations and simplifications necessary to conduct such a study
2) Incomplete or dated inventory, demographic, or economic parameter data
3) The unique nature, geographic extent, and severity of each hazard

4) Mitigation measures aready employed by Warren County and the amount of advance notice
residents have to prepare for a specific hazard event

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
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results and should be used to understand relative risk. Over the long term, Warren County will collect
additional datato assist in developing refined estimates of vulnerabilities to natural hazards.
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Section 5.2: Identification of Hazards of Concern

5.2 IDENTIFICATION OF HAZARDS OF CONCERN

To provide a strong foundation for mitigation actions considered in Sections 6 and
9, Warren County focused on considering a full range of hazards that could impact | Hazardsof Concern are
the area, and then identified and ranked those hazards that presented the greatest C;L‘gze;;fan[gssttnitda;em
concern. The hazard of concern identification process incorporated input from the impact a community.
County and participating jurisdictions; review of the New York State Hazard These are identified
Mitigation Plan (NYS HMP); review of the previous Warren County HMP; | U rl‘g gi’rﬂﬁ;ﬁa and
research and local, state, and federal information on the frequency, magnitude, and ge
costs associated with the various hazards that have previously, or could feasibly,

impact the region; and qualitative or anecdotal information regarding natural hazards and the perceived
vulnerability of the study area’s assets to them. Table 5.2-1 documents the process of identifying the natural

hazards of concern for further profiling and evaluation.

For the purposes of this planning effort, The Planning and Steering Committees chose to group some hazards
together, based on the similarity of hazard events, their typical concurrence or their 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, FEMA’s “Multi-
Hazard Identification and Risk Assessment — The Cornerstone of the National Mitigation Strategy”; FEMA’s
Local Mitigation Planning Handbook), and consideration of hazard grouping in the NY SHMP.

The “Food” hazard includes riverine flooding, flash flooding, ice jam flooding, dam failure flooding, and
flooding due to beaver dams. 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
NYSHMP.

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; however, for the purpose of this
HMP, tropical disturbances were not identified as a hazard of concern for the county based on input from the
planning and steering committees.

The “ Severe Winter Storm” hazard includes heavy snowfall, blizzards, freezing rain/seet, and ice storms. This
grouping is consistent with the NYS HMP.

The “Landslide’ hazard was added due to the County’s concern of steep slopes near roads and the history of
events occurring throughout the County.
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Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does
Is this a this hazard
hazard pose a
that may significant
occur in threat to
Warren the
County? County? Why was this determination made? Source(s)
Avalanche No No Avalanches can occur in any situation where snow, slope and weather conditions combine to NYS DHSES
create proper conditions. About 90% of all avalanches start on slopes of 30 to 45 degrees and Input from Steering
about 98% of all avalanches occur on slopes of 25 to 50 degrees. The topography of Warren and Planning
County does not support the occurrence of an avalanche. Committees
New York State, in general, has avery low occurrence of avalanche events based on statistics Review of NAC-
provided by National Avalanche Center — American Avalanche Association (NAC-AAA) AAA database
between 1998 and 2015. between 1998 and
Avaanche was identified as a hazard in the NYS HMP and there have been occurrencesin the 2015
State; however, there have been no occurrences in Warren County.
Coastal No No The NYSHMP identifies coastal erosion has a hazard of concern for New Y ork State. Erosion NYSDHSES
Erosion can impact al of the State's coastal counties along: Lake Erie and the Niagara River, Lake Input from Steering
Ontario and the St. Lawrence River, Atlantic Ocean and Long Island Sound, Hudson River south and Planning
of the federal damin Troy, the East River, the Harlem River, the Kill van Kull and Arthur Kill, Committees
and all connecting waterbodies, bays, harbors, shallows and wetlands.
Warren County is not bordered by any coastal waters.
Lake George and the Hudson River are subject to erosion; however, based on input from the
planning committee, coastal erosion was not identified as a hazard of concern for the County.
Cyber Security Yes Yes The 2014 NY S HMP does not identify cyber security as a hazard of concern for New Y ork NYS DHSES
State. Input from Steering
Cyber threats to Warren County’s critical infrastructures can be posed by anyone with the and Planning
capability, technology, opportunity, and intent to do harm. Committees
To date, there have no major cyber security breaches in the County; however, the Steering and
Planning Committees identified cyber security as a hazard of concern for Warren County.
Dam Failure Yes Yes The 2014 NY S HMP identifies dam failure as a hazard of concern for New Y ork State and NY S DHSES
includesit in the Flood hazard profiles. Input from Steering
There are 58 dams located in Warren County: 33 Class A, 17 Class B and 8 Class C). Thedams and Planning
are located in Bolton, Chester, Horicon, Johnsburg, Lake George, Lake Luzerne, Queensbury, Committees
Stony Creek, Thurman, and Warrensburg. NYSDEC
The Steering and Planning Committees identified dam failure as a hazard of concern for Warren
County. Dam failure isincluded in the Flood hazard profile.
Disease Yes Yes The 2014 NY S HMP does not identify disease outbresk as a hazard of concern for New Y ork NYS DHSES
Outbreak State. Input from Steering
Based on input from the Steering and Planning Committees, disease outbreak was identified asa and Planning
hazard of concern for the County. The County identified influenza, Zika virus, and Ebola as Committees
DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.2-2
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Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does
Is this a this hazard
hazard pose a

that may significant

occur in threat to

Warren the

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

disease that may |ead to a pandemic outbreak and pose a threat to the County.
Drought Yes No e The NYS HMP identifies drought as a hazard of concern for the State. Warren County has been ¢ NYSDHSES
impacted by several drought events that have occurred in New Y ork State. e FEMA
o According to the NOAA-NCDC Storm Events Database, between 1950 and 2015, Warren e USDA
County has experienced two drought events. e Input from Steering
o New York State has been included in one FEMA drought-related disaster declaration; however, and Planning
Warren County was not included in the declaration. Committees
e Warren County has been included in two drought-related USDA disaster declarations: e NOAA-NCDC
0  S3441 - Drought — 2012 ¢ NRCC
0  S3887 — Drought — 2015
o According to the NRCC, Warren County is located within three climate divisions: Northern
Plateau, Hudson Valley, and Champlain Valley. All of which have been impacted by periods of
severe and extreme drought and include the following events:
0 August-November 1899
0  October 1908-January 1909
0 May-November 1911
o April-June 1915
0  October 1930-April 1931
0  July-December 1934
0  November 1939-February 1942
0  October 1947-December 1949
0 February-May 1957
0 August-November 1957
0 December 1960-March 1961
0  June 1964-August 1966
o April-May 1985
0  August-September 1995
0 July-August 1999
0  November 2001-April 2002
e Based on previous occurrences and input from the Steering and Planning Committees, drought
was not identified as a hazard of concern for Warren County.
Earthquake Yes Yes e The NYS HMP identified earthquake as a hazard of concern for the State. e NYSDHSES
e USGS indicates that the 2014 PGA for Warren County is between 3 and 4%. According to e Input from Steering
FEMA, any jurisdiction that has a PGA of 3% or greater isrequired to fully profile the and Planning
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Section 5.2: Identification of Hazards of Concern

Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does

Is this a this hazard

hazard pose a

that may
occur in

significant
threat to

Warren
County?

the
County?

Why was this determination made?

Source(s)
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earthquake hazard. Committees
According to the NY S HMP, between 1973 and 2012, there have been 189 earthquakes USGS — Earthquake
epicentered in the State. Of those 189 events, only four had an epicenter in Warren County. Hazards Program,
There have been severa earthquakes with epicenters located in close proximity to Warren Review of USGS
County. Seismic Maps
Based on previous occurrences and input from the Steering and Planning Committees,
earthquakes were identified as a hazard of concern for Warren County.
Expansive Yes No The NY S HMP identified expansive soils has a hazard of concern for New Y ork State. NYS DHSES
Soils However, a mgjority of Warren County is underlain by soilswith little to no swelling potential Input from Steering
and contains areas with less than 50% of the areais underlain by soils with abundant clays of and Planning
dlight to moderate swelling potential. Committees
The Steering and Planning Committees did not identify expansive soils as a hazard of concern Review of USGS
for Warren County. 1989 Swelling Clays
Map of the
Conterminous United
States
Extreme Yes No The NY S HMP identified extreme temperatures as a hazard of concern for New Y ork State. NYS DHSES
Temperature According to the NOAA-NCDC database, between 1950 and 2015, there have been 59 extreme Input from Steering
temperature eventsin Warren County. and Planning
Warren County has not been included in any FEMA disaster declarations for extreme Committees
temperature-related events; however, the County has been included in one USDA disaster NOAA-NCDC
declaration.
The Steering and Planning Committees did not identify extreme temperatures as a hazard of
concern for the County.
Flood Yes Yes The NY S HMP identified flooding as a hazard of concern for New York State. NYSDHSES
(riverine, icejam, The County has been included in seven flood-related FEMA disaster declarations: Input from Steering
dam ;Ia;'ge and 0o FEMA-DR-515 (Severe Storms and Flooding) — July 21, 1976 and Planning
) 0 FEMA-DR-1095 (Severe Storms and Flooding) — January 19-20, 1996 Committees
0 FEMA-DR-1534 (Severe Storms and Flooding) — May-June 2004 FEMA
0 FEMA-DR-1564 (Severe Storms and Flooding) — August 13-September 16, 2003 NOAA-NCDC
0 FEMA-DR-1899 (Severe Storms and Flooding) — March 13-31, 2010 USACE CRREL Ice
0 FEMA-DR-1993 (Severe Storms, Flooding, Tornadoes, and Straight-Line Winds) — April Jam Database
26-May 8, 2011
0 FEMA-DR-4129 (Severe Storms and Flooding) — Jun3 26-July 10, 2013
5.2-4
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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 to

Is this a
hazard

that may
occur in
Warren the

County? County? Why was this determination made?
e Between 1780 and 2015, there have been 27 ice jamsin the County that have occurred along
English Brook, Glen Creek, Hudson River, and Northwest Bay Brook.

e The Steering and Planning Committees identified flooding as a hazard of concern for the

Source(s)

County.
Hailstorm Yes Yes Please see Severe Storm
Hazardous Yes Yes e The 2014 NY S HMP does not identify hazardous materials as a hazard of concern for New NYS DHSES
Materials York State. Input from Steering
e Thereare over 1,248 miles of roads located within the County; some of which are used to and Planning
transport hazardous materials. Committees
o There are been numerous hazardous material incidents in Warren County, which led to road NYSDOT
closures and hazmat response. Based on the history of occurrences and input from the Steering
and Planning Committees, hazardous materials was identified as a hazard of concern for
Warren County.
Hurricane Yes No Please see Severe Storms
Ice Jams Yes Yes Please see Flood
Ice Storm Yes Yes Please see Severe Winter Storm
Infestation Yes Yes e The 2014 NY S HMP does not identify infestation as a hazard of concern for New Y ork State; NYS DHSES
however, the Steering and Planning Committees identified infestation as a hazard of concern for Input from Steering
Warren County. and Planning
e |nfestations of Asian Longhorned Beetle, Balsam Woolly Adelgid, Hemlock Wooly Adelgid, Committees
Sirex woodwasp, Emerald Ash Borer, and Gypsy Moths have al been reported in or have the USDA
potential to impact Warren County. NY SDEC
Land Yes No e NYSHMP indicates New York Stateis vulnerable to land subsidence; however, this hazard is NY S DHSES
Subsidence “extremely localized” and poses a“very low risk to population and property.” Input from Steering
e NYSHMP does not identify Warren County as a county that has experienced land subsidence in and Planning
the past. In general, moderate to low land subsidence susceptibility exists for New Y ork State, Committees
however, it was identified that this hazard has a very low risk to population or property. USGS
¢ Sinkholes often occur in areas underlain by carbonate rock, limestone, salt beds or rocks that
naturally dissolve by groundwater circulating through them. Portions of eastern Warren County
are underlain by carbonate rock.
e The Steering and Planning Committees did not identify land subsidence as a hazard of concern
for Warren County.
5.2-5
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Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does
Is this a this hazard
hazard pose a
that may significant
occur in threat to
Warren the
County? County? Why was this determination made? Source(s)
Landdlide Yes Yes The NY S HMP includes landslide as a hazard of concern for New Y ork State. According to the e NYSDHSES
NY S HMP, 250 peoplein Warren County live within a high incidence of landdide area. The e Input from Steering
remainder of the population lives within alow incidence area. and Planning
Between 1954 and 2015, New Y ork State was included in one landslide-related disaster Committees
declaration; however, Warren County was not included in the declaration. However, FEMA- ¢ FEMA
DR-1993 (Severe Storms, Flooding, Tornadoes and Straight-Line Winds) that occurred April
28-29, 2011, led to reported mudslides in the Towns of Johnsburg and Chester.
The Steering and Planning Committees did identify landslide as a hazard of concern for Warren
County.
Nor’ Easters Yes No The NY S HMP identified severe winter storm, which includes Nor’ Easters as a hazard of e NYSDHSES
concern for New York State. e NOAA-NCDC
The NOAA-NCDC Storm Events Database did not identify any Nor’ Easter events that impacted e Input from Steering
Warren County between 2010 and 2015. and Planning
The Steering and Planning Committees did not identify Nor’ Easters as a hazard of concern for Committees
Warren County.
Severe Storm Yes Yes The NY S HMP identified severe storm as a hazard of concern for New Y ork State. However, e NYSDHSES
(windstorms, for the State HMP, the hazards were profiled in individua sections: hailstorm, high wind, and ¢ FEMA
thunderstorms, hurricane. For the purpose of this County HMP, the hazards were combined into one profile, ¢ NOAA-NCDC
tgf‘n'aggg) excluding hurricane. e SPC
The NOAA-NCDC Storm Events Database indicated that Warren County was impacted by 264 e Input from Steering
severe storm-related events between 1950 and 2015. and Planning
According to the SPC, three tornadoes have impacted Warren County between 1950 and 2015. Committees
FEMA included Warren County is 10 severe storm-related disaster declarations:
0 FEMA-DR-515 (Severe Storms and Flooding) — July 21, 1976
0 FEMA-DR-1095 (Severe Storms and Flooding) — January 19-20, 1996
0 FEMA-DR-1296 (Hurricane Floyd) — September 16-18, 1999
0 FEMA-DR-1534 (Severe Storms and Flooding) — May-June 2004
0 FEMA-DR-1564 (Severe Storms and Flooding) — August 13-September 16, 2003
0 FEMA-DR-1899 (Severe Storms and Flooding) — March 13-31, 2010
0 FEMA-DR-1993 (Severe Storms, Flooding, Tornadoes, and Straight-Line Winds) — April
26-May 8, 2011
0 FEMA-DR-4020 (Hurricane Irene) — August 28, 2011
0 FEMA-EM-3351 (Hurricane Sandy) — October 28, 2012
0 FEMA-DR-4129 (Severe Storms and Flooding) — Jun3 26-July 10, 2013
The Steering and Planning Committees identified severe storms as a hazard of concern for
DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.2-6
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Table 5.2-1. Identification of Hazards of Concern for Warren County

If yes, does
Is this a this hazard
hazard pose a
that may significant
occur in threat to
Warren the
County? County? Why was this determination made? Source(s)
Warren County.
Severe Winter Yes Yes e The NYSHMP identified severe winter storm as a hazard of concern for New York State. e NYSDHSES
Storm e The NOAA-NCDC Storm Events Database indicated that Warren County was impacted by 205 e FEMA
(heavy snow, winter storm events between 1950 and 2015. e NOAA-NCDC
LIPS, (65 e FEMA included Warren County in one winter storm-related disaster declaration: e Input from Steering
S 0 FEMA-EM-3107 (Severe Blizzard) — March 14-17, 1993 and Planning
e The Planning and Steering Committees identified severe winter storm as a hazard of concern for Committees
Warren County.
Tornado Yes Yes Please see Severe Storm
Tsunami No No e Tsunami is not identified as a hazard of concern in the NYS HMP. e NYSDHSES
e The Planning and Steering Committees does not consider tsunami to be a significant concern to e Input from Steering
the planning area. and Planning
Committees
Volcano No No e The NYSHMP did not identify volcano as a hazard of concern for New Y ork State. e NYSDHSES
e The Planning and Steering Committees does not consider volcano to be ahazard of concern for e Input from Steering
the planning area. and Planning
Committees
Wildfire Yes Yes e The NYS HMP identified wildfire as a hazard of concern for New Y ork State. e NYSDHSES
o Approximately 80.5% of the County’ stotal population is exposed to the Intermix or Interface ¢ |nput from Steering
wildfire hazard areas. and Planning
e The Planning and Steering Committees identified wildfire as a hazard of concern for Warren Committees
County. o FEMA
Windstorm Yes Yes Please see Severe Storm
CRREL Cold Regions Research and Engineering Laboratory SPC Sorm Prediction Center
DR Presidential Disaster Declaration Number USDA U.S Department of Agriculture
EM Presidential Disaster Emergency Number USGS United States Geologic Survey
FEMA Federal Emergency Management Agency
NCDC National Climatic Data Center
NOAA National Oceanic and Atmospheric Administration
NRCC Northeast Regional Climate Center
NYSDHSES New York State Division of Homeland Security and Emergency
Services
NYSHMP New York State Hazard Mitigation Plan
5.2-7
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In summary, a total of eight 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 aphabetical order):

e Earthquake

e Disease Outbreak/Pandemic

e Flood (riverine, dam failure, flash, ice jam, beaver dam)
o Infestation

e Landdide

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

e  Severe Winter Storm

o Wildfire

Other natural hazards of concern that have occurred within Warren County, but have a low potential to occur
and/or result in significant impacts, may be considered in future versions of the Plan.

Further, the Warren County Steering Committee has identified the following non-natural/mad-made hazards of
concern for specific consideration in this plan update:

e  Cyber-Security
e Hazardous Materias (In-Transit and Fixed Facility)
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5.3 HAZARD RANKING

After the hazards of concern were identified for Warren County, the hazards were ranked to describe their
probability of occurrence and their impact on population, property (genera building stock including critical
facilities) and the economy. Each participating city, township, or borough may have differing degrees of risk
exposure and vulnerability compared to the County as a whole; therefore each jurisdiction ranked the degree of
risk to each hazard asit pertains to their community using the same methodol ogy as applied to the County-wide
ranking. Thisassured consistency in the overall ranking of risk process. The hazard ranking for the County and
each participating district can be found in their jurisdictional annex in Volume Il of this plan.

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 devel oped using methodol ogies promoted by FEMA’ s hazard mitigation planning guidance
and generated by FEMA’s HAZUS-MH risk assessment tool.

Probability of Occurrence

The probability of occurrence is an estimate of how often a hazard event occurs. A review of historic events
assists with this determination. Each hazard of concern is rated in accordance with the numerical ratings and
definitionsin Table 5.3-1.

Table 5.3-1. Probability of Occurrence Ranking Factors

Probability
Rating Category Definition
1 Rare Hazard event is not likely to occur within 100 years
(>1% chance of occurrence in any given year)
> Occasional Hazard event islikely to occur within 100 years
(1% chance of occurrencein any given year)
3 Frequent Hazard event is likely to occur within 25 years
& (4% chance of occurrencein any given year)

Impact

The impact of each hazard is considered in three categories: impact on population, impact on property (generd
building stock including critical facilities), and impact on the economy. Based on documented historic losses
and a subjective assessment by the Planning Committee, 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: three (3) for population, two (2) for property, and one (1) for economy. This gives the
impact on population the greatest weight in evaluating the impact of a hazard.

Table 5.3-2 presents the numerical rating, weighted factor and description for each impact category

Table 5.3-2. Numerical Values and Definitions for Impacts on Population, Property and Economy

Weighting
Category Factor Low Impact* (1) Medium Impact (2) High Impact (3)
14% or less of your 15% to 29% of your 30% or more of vour bonulation is
Population 3 population is exposed to a population is exposed to a exnosed to ahaz)z/a\r d V\Iz ﬂ? tential
hazard with potential for hazard with potential for P PO
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Category

Weighting
Factor Low Impact* (1) Medium Impact (2) High Impact (3)
measurable life safety measurable life safety iImpact, | for measurable lite safety impact,
impact, dueto itsextent and | due to its extent and location due to its extent and location
location
Property exposureis 14% or | Property exposureis 15%to | Property exposure is 30% or more
Property 2 less of the total replacement | 29% of the total replacement of the total replacement cost for
cost for your community for your community your community
Loss estimate is 9% or less | Loss estimateis 10% to 19% | Loss estimate is 20% or more of the
Economy 1 of the total replacement cost | of the total replacement cost total replacement cost for your
for your community for your 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.

Risk Ranking Value

The risk ranking for each hazard is then calculated by multiplying the numerical value for probability of
occurrence by the sum of the numerical values for impact. The equation is asfollows: Weighting Factor (1, 2,
or 3) X Impact Value (6 to 18) = Hazard Ranking Value. Based on the total for each hazard, a priority ranking
is assigned to each hazard of concern (high, medium, or low).

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. Based on the combined risk values for probability of occurrence and impact to Warren County,
apriority ranking of “high”, “medium” or “low” risk was assigned. The hazard ranking for the Warren planning
areais detailed in the subsequent tables that present the step-wise process for the ranking. The county—wide risk
ranking includesthe entire planning areaand may not reflect the highest risk indicated for any of the participating
jurisdictions. The resulting ranks of each municipality indicate the differing degrees of risk exposure, and
vulnerability. The results support the appropriate selection and prioritization of initiatives to reduce the highest
levels of risk for each municipality. Both the County and the participating jurisdictions have applied the same
methodology to develop the county-wide risk and local rankings to ensure consistency in the overall ranking of
risk.

Thisrisk ranking exercise serves two purposes: 1) to describe the probability of occurrence for each hazard, and
2) to describe the impact each would have on the people, property and economy of Warren County. Estimates
of risk for Warren County were developed using methodologies promoted by FEMA’s hazard mitigation
planning guidance and generated by FEMA’s HAZUS-MH risk assessment tool.

Table 5.3-3 shows the probability ranking assigned for likelihood of occurrence for each hazard.

Table 5.3-3. Probability of Occurrence Ranking for Hazards of Concern for Warren County

Hazard of Concern Probability

Earthquake Occasional 2
Flood Frequent 3
Landslide Frequent 3
Infestation Frequent 3
Severe Storm Frequent 3
Severe Winter Storm Frequent 3
Wildfire Frequent 3
Cyber Security Occasional 2
DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.3-2
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Hazard of Concern Probability
Disease Outbrea Frequent 3

Hazardous Material Incidents Frequent 3

Table 5.3-4 shows the impact evaluation results for each hazard of concern, including impact on property,
structures, and the economy on the County level. It isnoted that several hazards that have a high impact on the
local jurisdictional level, may have a lower impact when analyzed county-wide. Jurisdictional ranking results
are presented in each local annex in Section 9 of this plan. The weighting factor results and a total impact for
each hazard also are summarized.
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Table 5.3-4. Impact Ranking for Hazards of Concern for Warren County

Total Impact

Population Property Economy .
Rating
Multiplied Multiplied Multiplied by | (Population +
Numeric | by Weighing Numeric | by Weighing Numeric Weighing Property +
Hazard of Concern Impact Value Factor (3) Impact Value Factor (2) Impact Value Factor (1) Economy)
Earthquake H 3 9 H 3 L 1 1 16
Flood L 1 3 L 1 2 L 1 1
Landslide M 2 6 L 1 2 L 1 1
Infestation L 1 3 M 2 4 L 1 1
Severe Storm H 3 9 H 3 6 L 1 1 16
Severe Winter Storm H 3 9 H 3 6 M 2 2 17
Wildfire H 3 9 L 1 2 H 3 3 14
Cyber Security L 1 3 L 1 2 L 1 1
Disease Outbreak M 2 6 L 1 2 L 1 1
Hazardous Material
Incidents L 1 3 M 2 4 L 1 1 8
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Section 5.3: Hazard Ranking

Table 5.3-5 presents the total ranking value for each hazard.

Table 5.3-5. Total Risk Ranking Value for Hazards of Concern for Warren County

Total =

Hazard of Concern Probability ‘ Impact ‘ (Probability x Impact)
Earthquake 2 16 32
Flood 3 6 18
Landslide 3 9 27
Infestation 3 8 24
Severe Storm 3 16 48
Severe Winter Storm 3 17 51
Wildfire 3 14 42
Cyber Security 2 6 12
Disease Outbreak 3 9 27
Hazardous Material Incidents 3 8 24

Table 5.3-6 presents the hazard ranking category by jurisdiction assigned for each hazard of concern. The
ranking categories are determined by an evaluation of the total risk ranking score into three categories, low,
medium, and high whereby atotal score of 14 and below is categorized as low, 15 to 30 is medium, and 31 and
over is considered a high risk category.

These rankings have been used as one of the bases for identifying the jurisdictional hazard mitigation strategies
included in Section 9 of this plan. The summary rankings for the County reflect the results of the vulnerability
analysis for each hazard of concern and vary from the specific results of each jurisdiction. For example the
severe storm hazard may be ranked high in one jurisdiction, but due to the exposure and impact county-wide, it
isranked as amedium hazard and is addressed in the county mitigation strategy accordingly.

Table 5.3-6. Summary of Overall Ranking of Natural Hazards by Jurisdiction

Hazards of Concern

E | B E
) =
= v g g £ g 2
= = = 7] = 2 P
(=) ﬁ 1] ) o el ]
S < 7 g ) ) S5
g s o 2 g 2 2=
Warren County 3 < e @ Q > 53
Municipalities = = = @ | @ ©
Bolton (T) Low Medium Low Medium High | High High Low Medium Medium
Chester (T) Low Medium High Medium High | High High Low Medium Medium
Glens Falls (C) High Medium Medium Medium | High | High High Low [ Medium Medium
Hague (T) Low Medium High Medium High | High High Low Medium Medium
Horicon (T) Low Medium Medium Medium | High | High High Low [ Medium Medium
Johnsburg (T) Low Medium Medium Medium High | High High Low Medium Medium
Lake George (T) Low Medium Medium Medium | High | High High Low [ Medium Medium
Lake George (V) Low Medium Low Medium High | High Medium Low Medium Medium
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Section 5.3: Hazard Ranking

Hazards of Concern

) - £
) =
z 3 g g | £ : %
=] i =} « - o 8
s % g 2 |2 o g9
= ° 2 b ) ) )
Warren County s & g ® o S, Z =
Municipaliti = = =i 7} 7} o [=N=]
palities
Lake Luzerne (T) High Medium Low Medium High | High High Low Medium Medium
Queensbury (T) High Medium Low Medium | High | High High Low | Medium Medium
Stony Creek (T) Low Medium Low Medium High | High High Low Medium Medium
Thurman (T) Medium Medium Medium Medium | High | High High Low | Medium Medium
Warrensburg (T) High High Medium Medium | High | High High Low [ Medium Medium
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Section 5.4.1: Risk Assessment - Earthquake

5.4.1 Earthquake

This section provides a profile and vulnerability assessment for the earthquake hazard.

54.1.1 Hazard Profile

This section provides profile information including description, extent, location, previous occurrences and losses
and the probability of future occurrences.

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 (Federal
Emergency Management Agency [FEMA] 2001; Shedlock and Pakiser 1997). Most earthquakes occur at the
boundaries where the Earth’s tectonic plates meet (faults); less than 10% of earthquakes occur within plate
interiors. New York is in an area where the rarer plate interior-related earthquakes occur. As plates continue to
move and plate boundaries change geologically over time, weakened boundary regions become part of the
interiors of the plates. These zones of weakness within the continents can cause earthquakes in response to
stresses that originate at the edges of the plate or in the deeper crust (Shedlock and Pakiser 1997).

According to the U.S. Geological Society (USGS) Earthquake Hazards Program, an earthquake hazard is any
disruption associated with an earthquake that may affect residents’ normal activities. This includes surface
faulting, ground shaking, landslides, liquefaction, tectonic deformation, tsunamis, and seiches; each of these
terms is defined below:

e Surface faulting: Displacement that reaches the earth's surface during a slip along a fault. Commonly
occurs with shallow earthquakes—those with an epicenter less than 20 kilometers.

e Ground motion (shaking): The movement of the earth's surface from earthquakes or explosions. Ground
motion or shaking is produced by waves that are generated by a sudden slip on a fault or sudden pressure
at the explosive source and travel through the Earth and along its surface.

e Landslide: A movement of surface material down a slope.

e Liquefaction: A process by which water-saturated sediment temporarily loses strength and acts as a
fluid, like the wet sand near the water at the beach. Earthquake shaking can cause this effect.
Liquefaction susceptibility is determined by the geological history, depositional setting, and topographic
position of the soil (Stanford 2003). Liquefaction effects may occur along the shorelines of the ocean,
rivers, and lakes and they can also happen in low-lying areas away from water bodies in locations where
the ground water is near the earth’s surface.

e Tectonic Deformation: A change in the original shape of a material caused by stress and strain.

e Tsunami: A sea wave of local or distant origin that results from large-scale seafloor displacements
associated with large earthquakes, major sub-marine slides, or exploding volcanic islands.

e Seiche: The sloshing of a closed body of water, such as a lake or bay, from earthquake shaking (USGS
2012a).

Extent

An earthquake’s magnitude and intensity are used to describe the size and severity of the event. Magnitude
describes the size at the focus of an earthquake and intensity describes the overall felt severity of shaking during
the event. The earthquake’s magnitude is a measure of the energy released at the source of the earthquake and
is expressed by ratings on the Richter scale and/or the moment magnitude scale. The Richter Scale measures
magnitude of earthquakes and has no upper limit; however, it is not used to express damage (USGS 2014). Table
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Section 5.4.1: Risk Assessment - Earthquake

5.4.1-1 presents the Richter scale magnitudes and corresponding earthquake effects. The moment magnitude
scale (MMS) is used to describe the size of an earthquake. It is based on the seismic moment and is applicable
to all sizes of earthquakes (USGS 2012). It is used by seismologists to measure the size of earthquakes in terms
of the energy released. The Richter Scale is not commonly used anymore, as it has been replaced by the MMS
which is a more accurate measure of the earthquake size (USGS 2014). The Richter Scale is described below.

Table 5.4.1-1. Richter Magnitude Scale

Richter Magnitude \ Earthquake Effects
2.5 or less Usually not felt, but can be recorded by seismograph
2.5t05.4 Often felt, but causes only minor damage
5.5106.0 Slight damage to buildings and other structures
6.11t06.9 May cause a lot of damage in very populated areas
7.0t0 7.9 Major earthquake; serious damage
8.0 or greater Great earthquake; can totally destroy communities near the epicenter

Source:

Michigan Tech University Date Unknown

The intensity of an earthquake is based on the observed effects of ground shaking on people, buildings, and
natural features, and varies with location. The Modified Mercalli (MMI) scale expresses intensity of an
earthquake and describes how strong a shock was felt at a particular location in values. Table 5.4.1-2 summarizes
earthquake intensity as expressed by the Modified Mercalli scale. Table 5.4.1-3 displays the MMI scale and its
relationship to the areas Peak Ground Acceleration (PGA).

Table 5.4.1-2. Modified Mercalli Intensity Scale

Mercalli ‘
Intensity | Shaking Description
I Not Felt Not felt except by a very few under especially favorable conditions.
11 Weak Felt only by a few persons at rest, especially on upper floors of buildings.
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do
I Weak not recognize it as an earthquake. Standing motor cars may rock slightly. Vibrations similar to the
passing of a truck. Duration estimated.
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows,
v Light doors disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing
motor cars rocked noticeably.
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects
v Moderate
overturned. Pendulum clocks may stop.
Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage
VI Strong slight.
i Damage negligible in buildings of good design and construction; slight to moderate in well-built
VI e ordinary structures; considerable damage in poorly built or badly designed structures; some
chimneys broken.
Damage slight in specially designed structures; considerable damage in ordinary substantial
VI Severe buildings with partial collapse. Damage great in poorly built structures. Fall of chimneys, factory
stacks, columns, monuments, walls. Heavy furniture overturned.
Damage considerable in specially designed structures; well-designed frame structures thrown out of
IX Violent plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off
foundations.
Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
X Extreme . :
foundations. Rails bent.
Source:  USGS 2014
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Section 5.4.1: Risk Assessment - Earthquake

Table 5.4.1-3. Modified Mercalli Intensity and PGA Equivalents

Modified
Mercalli
Intensity Acceleration (%g) (PGA) Perceived Shaking Potential Damage
| <.17 Not Felt None
11 A7-14 Weak None
111 A7-14 Weak None
v 1.4-3.9 Light None
\ 39-9.2 Moderate Very Light
VI 9.2-18 Strong Light
VII 18 —34 Very Strong Moderate
VIII 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

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 2011). Damage levels experienced in an earthquake vary with the intensity of ground shaking
and with the seismic capacity of structures, as noted in Table 5.4.1-4.

Table 5.4.1-4. Damage Levels Experienced in Earthquakes

Ground Motion ’

Percentage Explanation of Damages
1-2%g Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if
any, are usually very low.
Below 10%g Usually causes only slight damage, except in unusually vulnerable facilities.
May cause minor-to-moderate damage in well-designed buildings, with higher levels of damage in
10 - 20%g poorly designed buildings. At this level of ground shaking, only unusually poor buildings would be
subject to potential collapse.
20 - 50% May cause significant damage in some modern buildings and very high levels of damage (including
- (74 . . [
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: %9 Peak Ground Acceleration

National maps of earthquake shaking hazards have been produced since 1948. They provide information
essential to creating and updating the seismic design requirements for building codes, insurance rate structures,
earthquake loss studies, retrofit priorities and land use planning used in the U.S. Scientists frequently revise
these maps to reflect new information and knowledge. Buildings, bridges, highways and utilities built to meet
modern seismic design requirements are typically able to withstand earthquakes better, with less damages and
disruption. After thorough review of the studies, professional organizations of engineers update the seismic-risk
maps and seismic design requirements contained in building codes (Brown et al., 2001).

The USGS updated the National Seismic Hazard Maps in 2014, which superseded the 2008 maps. New seismic,
geologic, and geodetic information on earthquake rates and associated ground shaking were incorporated into
these revised maps. The 2014 map represents the best available data as determined by the USGS. According to
the data, Warren County has a PGA between 3%g and 5%g. (USGS 2014). The 2014 PGA map can be found
at http://earthquake.usgs.gov/hazards/products/conterminous/2014/2014pgalOpct.pdf.
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Section 5.4.1: Risk Assessment - Earthquake

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year mean return periods (MRP) in
HAZUS-MH 2.2 to analyze the earthquake hazard for Warren County. The HAZUS analysis evaluates the
statistical likelihood that a specific event will occur and what consequences will occur. Figure 5.4.1-1 through
Figure 5.4.1-3 illustrates the geographic distribution of PGA (@) across the County or 100-, 500- and 2,500-year
MRP events by Census-tract.
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Section 5.4.1: Risk Assessment - Earthquake

Figure 5.4.1-1. Peak Ground Acceleration 100-Year Mean Return Period for Warren County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 100-year MRP is 2.7 to 3.2%g
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Section 5.4.1: Risk Assessment - Earthquake

Figure 5.4.1-2. Peak Ground Acceleration 500-Year Mean Return Period for Warren County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 500-year MRP is 7.9 to 11.7%g
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Section 5.4.1: Risk Assessment - Earthquake

Figure 5.4.1-3. Peak Ground Acceleration 2,500-Year Mean Return Period for Warren County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 2500-year MRP is 20.6 to 32.6%g
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Section 5.4.1: Risk Assessment - Earthquake

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. 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 A to E, as noted in Table 5.4.1-5, where
A represents hard rock that reduces ground motions from an earthquake and E represents soft soils that amplify
and magnify ground shaking and increase building damage and losses. Class E soils include water-saturated
mud and artificial fill. The strongest amplification of shaking due is expected for this soil type. Seismic waves
travel faster through hard rock than through softer rock and sediments. As the waves pass from harder to softer
rocks, the waves slow down and their amplitude increases. Shaking tends to be stronger at locations with softer
surface layers where seismic waves move more slowly. Ground motion above an unconsolidated landfill or soft
soils can be more than 10 times stronger than at neighboring locations on rock for small ground motions (FEMA
2014).

Table 5.4.1-5. NEHRP Soil Classifications

Soil Classification Description

A Hard Rock

B Rock

C Very dense soil and soft rock
D Stiff soils

E Soft soils

Source: FEMA 2013

Figure 5.4.1-4 illustrates the NEHRP soils located throughout Warren County. The data was available from the
NYS DHSES. The available NEHRP soils information is incorporated into the HAZUS-MH earthquake model
for the risk assessment (discussed in further detail later in this section). According to this figure, Warren County
is predominately underlain by rock.
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Section 5.4.1: Risk Assessment - Earthquake

Figure 5.4.1-4. NEHRP Soils in Warren County

Source:  NYSDHSES, 2014

Note: Warren County contains primarily B and A soil types.
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Section 5.4.1: Risk Assessment - Earthquake

Location

As noted in the 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
floods and hurricanes have occurred more recently than a major earthquake event (NYS DHSES 2011).
However, the potential for earthquakes exists across all of New York State and the entire northeastern U.S. 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 et al., 2003).

There are three general regions in New York State that have a higher seismic risk compared to other parts of the
State. These regions are: 1) the north and northeast third of the State, which includes the North
Country/Adirondack region and a portion of the greater Albany-Saratoga region; 2) the southeast corner, which
includes the greater New York City area and western Long Island; and 3) the northwest corner, which includes
Buffalo and its surrounding area. Overall, these three regions are the most seismically active areas of the State,
with the north-northeast portion having the higher seismic risk and the northwest corner of the State has 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 and Witte 2015). Movement can take place at faults and cause an
earthquake. There are numerous faults throughout New York State. Figure 5.4.1-5 illustrates the faults relative
to Warren County (New York State Museum 2012). According to this figure, there are numerous fault lines that
run throughout and surrounding the County.
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Section 5.4.1: Risk Assessment - Earthquake

Figure 5.4.1-5. Faults in Warren County

Source:  New York State Museum 2012
Note: Warren County is outlined in yellow
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Section 5.4.1: Risk Assessment - Earthquake

The Lamont-Doherty Cooperative Seismographic Network (LCSN) monitors earthquakes that occur primarily
in the northeastern United States. The goal of the project is 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 52 seismographic stations in the following seven states: Connecticut, Delaware, Maryland, New Jersey,
New York, Pennsylvania, and Vermont. There are no seismic stations in Warren County; however, there are
several within the vicinity of the County (LCSN 2014). 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 5.4.1-6 illustrates historic earthquake epicenters in and surrounding Warren County between 1950 and
2015. According to this figure, there are have been seven earthquakes with epicenters in Warren County
(October 1984, January 2012, August 2013, November 2013, July 2014, February 2015, and May 2015). In
addition to these earthquakes in Warren County, there have been numerous events originating outside of New
York State that have been felt within the State. 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 (NYS DHSES 2014). For details regarding these events, please refer to Table 5.4.1-6.

Figure 5.4.1-6. Earthquake Epicenters in Warren County and the Surrounding Area, 1950 - 2016

Source: USGS 2016
Note: ~ Warren County is outlined in red.

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with
earthquakes throughout New York State. Therefore, with so many sources reviewed for the purpose of this HMP,
loss and impact information for many events could vary depending on the sources. According to the New York
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Section 5.4.1: Risk Assessment - Earthquake

State 2014 HMP, between 1973 and 2012, 189 earthquakes were epicentered in New York State. Of those 189
earthquakes, four were reported in Warren County.

Between 1954 and 2016, New York State was included in one earthquake-related major disaster (DR) or
emergency (EM) declaration. Generally, these disasters cover a wide region of the State; therefore, they may
have impacted many counties. However, not all counties were included in the disaster declaration. Warren
County was included in the disaster declaration (DR-1415) for an earthquake that occurred on April 20, 2002
(FEMA, 2014).

For this HMP, known earthquakes events that have impacted New York State and Warren County between 2002
and 2016 are identified in Table 5.4.1-6. Many sources were researched for historical information regarding
earthquake events in Warren County; therefore, Table 5.4.1-6 may not include all earthquake events that have
impacted the County.
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Section 5.4.1: Risk Assessment - Earthquake

Table 5.4.1-6. Earthquake Events Impacting Warren County Between 2002 and 2016

FEMA
Dates of Declaration County
Event Event Type Location Number Designated? Losses / Impacts
Approximately 12 residents throughout the County reported specific
April 20, Earthquake damage to WCDER, including cracked foundations and walls, structural
2002 5.1 A Blse o DR Yes damage, broken doors and windows, and septic system and other utility
damage.
Juzl(})/0274, Eart}31qluake East Berne, NY N/A N/A No reference and/or no damage reported.
by Earthquake Howes Cave, NY N/A N/A No reference and/or no damage reported.
27,2008 2.7
I;Zb;ggg Eartl;c!]uake East Berne, NY N/A N/A No reference and/or no damage reported.
February Earthquake
20,2009 27 Berne, NY N/A N/A No reference and/or no damage reported.
February Earthquake Berne, NY N/A N/A No reference and/or no damage reported.
23,2009 2.1
Mazr(<):18922, Eartlzlc%uake Berne, NY N/A N/A No reference and/or no damage reported.
M;golg& Eart}31q(;1 ake Berne, NY N/A N/A No reference and/or no damage reported.
Oct;)gggﬂ, Eart121q9uake East Berne, NY N/A N/A No reference and/or no damage reported.
Dlzcezrgggr Eartl;qluake Berne, NY N/A N/A No reference and/or no damage reported.
An earthquake centered north of Ottawa, Canada was felt in the Hudson
Tune 24 Valley and elsewhere in New York State and across a wide swath of the
2010 ? Earthquake Ottawa, Canada N/A N/A northeast United States. There were reports of people having felt the event
in Warren County, New York. Chestertown residents reported having felt
it. There were no reports of injuries or damages in the County.
A 5.8 earthquake occurred during the afternoon of August 23 when a fault
DR-4044 . s
. near Mineral, VA ruptured. It damaged older buildings, shut down much
August 23, Earthquake . s (Washington D.C.) . .
Mineral, Virginia No of Washington D.C. and impacted people from New England to the
2011 5.8 DR-4022 . g bR .
(Virginia) Carolinas. Many buildings in Virginia anfi Washington D.C. were
damaged as a result of this event.
Jan;grl};%, Eart121q3uake New York N/A N/A No reference and/or no damage reported.
August 25, Earthquake 6 miles S/SE of The USGS conﬁrmed a minor ear;hquake occurred in the Glens Falls area
3013 27 Warrensburg, NY N/A N/A on the morning of August 25™. The 2.7 earthquake was centered
) ? approximately 6 miles south/southeast of Warrensburg. Residents of Glens

3
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Section 5.4.1: Risk Assessment - Earthquake

Dates of

FEMA
Declaration

County

Event Event Type Location Number Designated? Losses / Impacts
Falls, Queensbury, Lake George, Lake Luzerne area all reported having felt
the earthquake.
July 24, Earthquake 9 miles NW of
2014 16 Hadley, NY N/A N/A No reference and/or no damage reported.
November Earthquake 13 miles NW of
13,2014 16 Warrensburg, NY N/A N/A No reference and/or no damage reported.
February 2, Earthquake 19 miles NW of
2013 19 i N N/A N/A No reference and/or no damage reported.
May 25, Earthquake 19 miles NW of
2015 13 Warrensburg, NY N/A N/A No reference and/or no damage reported.
Source(s): NYS DHSES 2014; USGS 2015; FEMA 2016
DR Major Disaster Declaration (FEMA)
FEMA Federal Emergency Management Agency
N/A Not Applicable
NY New York
USGS U.S. Geological Survey
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Section 5.4.1: Risk Assessment - Earthquake

Probability of Future Events

Earthquake hazard maps illustrate the distribution of earthquake shaking levels that have a certain probability of
occurring over a given time period. According to the USGS, in 2014 (the date of the most recent analysis),
Warren County had a PGA of 3-5%g for earthquakes with a 10-percent probability of occurring within 50 years.

The NYS DHSES indicates that the earthquake hazard in New York State is often understated because other
natural hazards occur more frequently (for example: hurricanes, tornadoes and flooding) and are much more
visible. However, the potential for earthquakes does exist across the entire northeastern U.S., and New York
State is no exception (NYS DHSES 2014).

Table 5.4.1-7. Probability of Future Occurrence of Earthquake Events

Number of Probability of
Occurrences Recurrence event % Chance of
Between Rate of Interval Occurring in Occurring in
Hazard Type 1950 and 2015 Occurrence (in years) Any Given Year | Any Given Year
Earthquake with
Epicenter inside 7 0.11 9.43 0.11 10.61
County
Earthquakes
within the vicinity 15 0.23 4.40 0.23 22.73
of the County
Total: 22 0.34 3.00 0.33 33.33

Source:  USGS 2015

Earlier in this section, the identified hazards of concern for Warren County were ranked. NYS DHSES conducts
a similar ranking process for hazards that affect the State. The probability of occurrence, or likelihood of the
event, is one parameter used for ranking hazards. Based on historical records and input from the Planning
Committee, the probability of occurrence for earthquakes in the County is considered ‘occasional' (likely to
occur within 100 years, as presented in Table 5.3-3). It is anticipated that the County will experience indirect
impacts from earthquakes that may affect the general building stock, local economy and may induce secondary
hazards such ignite fires and cause utility failure.

Impact of Climate Change

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.
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Section 5.4.1: Risk Assessment - Earthquake

5.4.1.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the earthquake hazard, the entire County has been identified as exposed. Therefore, all assets in
Warren County (population, structures, critical facilities and lifelines), as described in the County Profile
(Section 4), are potentially vulnerable. The following section includes an evaluation and estimation of the
potential impact of the earthquake hazard on Warren County including the following:

e Overview of vulnerability

e Data and methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and development

e Change of vulnerability as compared to that presented in the 2011 Warren County Hazard Mitigation
Plan

e Effect of climate change on vulnerability

e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Earthquakes usually occur without warning and can impact areas a great distance from their point of origin. The
extent of damage depends on the density of population and building and infrastructure construction in the area
shaken by the quake. Some areas may be more vulnerable than others based on soil type, the age of the buildings
and building codes in place. Compounding the potential for damage — historically, Building Officials Code
Administration (BOCA) used in the Northeast were developed to address local concerns including heavy snow
loads and wind; seismic requirements for design criteria are not as stringent compared to the west coast’s reliance
on the more seismically-focused Uniform Building Code). As such, a smaller earthquake in the Northeast can
cause more structural damage than if it occurred out west.

The entire population and general building stock inventory of the County is at risk of being damaged or
experiencing losses due to impacts of an earthquake. Potential losses associated with the earth shaking were
calculated for Warren County for three probabilistic earthquake events, the 100-year, 500- and 2,500-year mean
return periods (MRP). The impacts on population, existing structures, critical facilities and the economy within
Warren County are presented below, following a summary of the data and methodology used.

Data and Methodology

A probabilistic assessment was conducted for Warren County for the 100-, 500- and 2,500-year MRPs through
a Level 2 analysis in HAZUS-MH 3.0 to analyze the earthquake hazard and provide a range of loss estimates for
Warren County. 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. According to the New York City Area Consortium for Earthquake Loss
Mitigation (NYCEM), probabilistic estimates are best for urban planning, land use, zoning and seismic building
code regulations (NYCEM, 2003). The default assumption is a magnitude 7 earthquake for all return periods.
In addition, an annualized loss run was also conducted in HAZUS-MH 3.0 to estimate the annualized general
building stock dollar losses for Warren County.

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 NEHRP 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
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reduces ground motions from an earthquake and E represents soft soils that amplify and magnify ground shaking
and increase building damage and losses.

As illustrated in Figure 5.4.1-4 earlier in this section, Warren County is made up primarily of very hard rock (A)
and rock or firm ground (B); areas of dense soil/soft rock (C), stift/soft soils (D), and soft soils (E) are located
primarily in Glens Falls and Queensbury, and along the Hudson River. When unchanged, HAZUS-MH default
soil types are class “D”. However, for this analysis HAZUS-MH was updated with the specific NEHRP soil
types for Warren County as provided by NYS DHSES.

In addition to the probabilistic scenarios mentioned, an annualized loss run was conducted in HAZUS 3.0 to
estimate the annualized general building stock dollar losses for the County. The annualized loss methodology
combines the estimated losses associated with ground shaking for eight return periods: 100, 250, 500, 750, 1000,
1500, 2000, 2500-year, which are based on values from the USGS seismic probabilistic curves. Annualized
losses are useful for mitigation planning because they provide a baseline upon which to 1) compare the risk of
one hazard across multiple jurisdictions and 2) compare the degree of risk of all hazards for each participating
jurisdiction.

As noted in the HAZUS-MH Earthquake User Manual ‘Uncertainties are inherent in any loss estimation
methodology. They arise in part from incomplete scientific knowledge concerning earthquakes and their effects
upon buildings and facilities. They also result from the approximations and simplifications that are necessary
for comprehensive analyses. Incomplete or inaccurate inventories of the built environment, demographics and
economic parameters add to the uncertainty. These factors can result in a range of uncertainly in loss estimates
produced by the HAZUS Earthquake Model, possibly at best a factor of two or more.” However, HAZUS’
potential loss estimates are acceptable for the purposes of this HMP.

The occupancy classes available in HAZUS-MH 3.0 were condensed into the following categories (residential,
commercial, industrial, agricultural, religious, government, and educational) to facilitate the analysis and the
presentation of results. Residential loss estimates address both multi-family and single family dwellings.
Impacts to critical facilities and utilities were also evaluated.

Data used to assess this hazard include data available in the HAZUS-MH 3.0 earthquake model, USGS data,
data provided by NYS DHSES, professional knowledge, and information provided by the County’s Planning
Committee.

Impact on Life, Health and Safety

Overall, the entire population of Warren County is exposed to the earthquake hazard event. The impact of
earthquakes on life, health and safety is dependent upon the severity of the event. Risk to public safety and loss
of life from an earthquake in Warren County is minimal with higher risk occurring in buildings as a result of
damage to the structure, or people walking below building ornamentation and chimneys that may be shaken
loose and fall as a result of the quake.

Populations considered most vulnerable are those located in/near the built environment, particularly near
unreinforced masonry construction. In addition, the vulnerable population includes the elderly (persons over the
age of 65) and individuals living below the Census poverty threshold. These socially vulnerable populations are
most susceptible, based on a number of factors including their physical and financial ability to react or respond
during a hazard and the location and construction quality of their housing. Refer to Section 4 (County Profile)
for the vulnerable population statistics in Warren County.

An exposure analysis was performed using the NEHRP soils data and the 2010 Census population data. The sum
of the population by Census Block within the NEHRP class “D” and “E” soil types were calculated and
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summarized in Table 5.4.1-8 below. Overall, although only 9.4% of the county’s land area is classified as “D”
and “E” soil types, because these soils lie primarily under the population centers of Glens Falls and Queensbury,
approximately 63.6% of the County’s population is located on these two classes of soil.

Table 5.4.1-8. Approximate Population within NEHRP ‘D” and ‘E’ Soils

Population NEHRP
Total Population (2010 Class "D” and "E” Soils
Municipality Census) Number
Bolton 2,488 116 4.7%
Chester 3,341 197 5.9%
Glens Falls 14,700 13,856 94.3%
Hague 699 13 1.9%
Horicon 1,402 22 1.6%
Johnsburg 2,396 52 2.2%
Lake George 3,316 28 0.8%
Lake Luzerne 3,347 1,613 48.2%
Queensbury 27,924 23,780 85.2%
Stony Creek 765 109 14.2%
Thurman 1,219 45 3.7%
Warrensburg 4,110 1,936 47.1%
TOTAL 65,707 41,767 63.6%

Sources: NYS DHSES 2014; U.S. Census 2010

Residents may be displaced or require temporary to long-term sheltering due to an earthquake event. The number
of people requiring shelter is generally less than the number displaced as some displaced persons use hotels or
stay with family or friends following a disaster event. Table 5.4.1-9 summarizes the households HAZUS-MH
2.2 estimates will be displaced and population that may require short-term sheltering as a result of the 100-, 500-
and 2,500-year MRP earthquake events.

Table 5.4.1-9. Summary of Estimated Sheltering Needs for Warren County

Persons Seeking

Scenario Displaced Households Short-Term Shelter
100-Year Earthquake 2 1
500-Year Earthquake 26 14
2,500-Year Earthquake 212 112

Source: HAZUS-MH 3.0

According to the 1999-2003 NYCEM Summary Report (Earthquake Risks and Mitigation in the New York /
New Jersey / Connecticut Region), there is a strong correlation between structural building damage and the
number of injuries and casualties from an earthquake event. Further, the time of day also exposes different
sectors of the community to the hazard. For example, HAZUS considers the residential occupancy at its
maximum at 2:00 a.m., where the educational, commercial and industrial sectors are at their maximum at 2:00
p.m., and peak commute time is at 5:00 p.m. Whether directly impacted or indirectly impact, the entire
population will have to deal with the consequences of earthquakes to some degree. Business interruption could
keep people from working, road closures could isolate populations, and loss of functions of utilities could impact
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populations that suffered no direct damage from an event itself. There are no injuries or casualties estimated for
the 100-year event.

Table 5.4.1-10 and Table 5.4.1-11 summarize the County-wide injuries and casualties estimated for the 500- and
2,500-year MRP earthquake event.

Table 5.4.1-10. Estimated Number of Injuries and Casualties from the 500-Year MRP Earthquake
Event.

Time of Day
Level of Severity 2:00 AM 2:00 PM 5:00 PM
Injuries 8 9 7
Hospitalization 1 1 1
Casualties 0 0 0

Source:  HAZUS-MH 3.0

Table 5.4.1-11. Estimated Number of Injuries and Casualties from the 2,500-Year MRP Earthquake
Event

Time of Da
Level of Severity 2:00 AM 2:00 PM 5:00 PM
Injuries 49 65 50
Hospitalization 9 13 10
Casualties 2 2 2

Source: HAZUS-MH 3.0

Impact on General Building Stock

After considering the population vulnerable to the earthquake hazard, the value of general building stock exposed
to and damaged by 100-, 500- and 2,500-year MRP earthquake events was evaluated. In addition, annualized
losses were calculated using HAZUS-MH 3.0. The entire County’s general building stock is considered at risk
and exposed to this hazard.

As stated earlier, soft soils (NEHRP soil classed D and E) can amplify ground shaking to damaging levels even
in a moderate earthquake (NYCEM, 2003). Therefore, buildings located on NEHRP soil classes D and E have
an increased risk of damages from an earthquake. Table 5.4.1-12 summarizes the approximate number and value
of buildings in Warren County on the approximately located NEHRP soils classed D and E. Numbers were
calculated using 2010 census blocks, with HAZUS demographics, whose centroids fall within areas of D and E
soils.

Table 5.4.1-12. Number and Improvement Value of Buildings within NEHRP ‘D’ and ‘E’ Soils

Total Improvement Buildings NEHRP Class "D" and "E" Soils
Total Number (Value of Structure and % of Total
Municipality of Buildings Contents) Number Improvement Improvement
Bolton 2,575 $960,513,000 252 $79,580,000 8.3%
Chester 2,668 $800,772,000 200 $70,135,000 8.8%
Glens Falls 5,483 $3,290,154,000 5,216 $3,065,337,000 93.2%
Hague 1,136 $400,664,000 32 $9,794,000 2.4%
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Table 5.4.1-12. Number and Improvement Value of Buildings within NEHRP ‘D’ and ‘E’ Soils

Total Improvement Buildings NEHRP Class "D" and "E" Soils
Total Number (Value of Structure and % of Total
Municipality of Buildings Contents) Number Improvement Improvement

Horicon 1,907 $589,719,000 17 $4,881,000 0.8%
Johnsburg 1,762 $563,005,000 60 $22,210,000 3.9%
Lake George 1,949 $712,923,000 16 $5,102,000 0.7%
Lake George Village 623 $397,549,000 0 0 0%
Lake Luzerne 2,215 $743,990,000 1,208 $429,925,000 57.8%
Queensbury 11,858 $5,897,513,000 9,257 $4,497,931,000 76.3%
Stony Creek 603 $143,567,000 84 $18,944,000 13.2%
Thurman 818 $328,601,000 123 $173,947,000 52.9%
Warrensburg 1,974 $647,352,000 858 $327,728,000 50.6%
TOTAL 35,571 $15,476,322,000 17,323 $8,705,514,000 56.3%

Sources: NYS DHSES 2008, Warren County, HAZUS 3.0

Note: RCV is the estimated replacement cost value of both structure and contents.

According to NYCEM, where earthquake risks and mitigation were evaluated in the New York, New Jersey and
Connecticut region, most damage and loss caused by an earthquake is directly or indirectly the result of ground
shaking (NYCEM, 2003). NYCEM indicates there is a strong correlation between PGA and the damage a
building might experience. The HAZUS-MH model is based on the best available earthquake science and aligns
with these statements. HAZUS-MH 3.0 methodology and model were used to analyze the earthquake hazard
for the general building stock for Warren County. See Figure 5.4.1-1 through Figure 5.4.1-3 earlier in this profile
which illustrate the geographic distribution of PGA (g) across the County for 100-, 500- and 2,500-year MRP
events at the Census-Tract level.

In addition, according to NYCEM, a building’s construction determines how well it can withstand the force of
an earthquake. The NYCEM report indicates that un-reinforced 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 contribute to a building’s capability to withstand an
earthquake’s force include its age, number of stories and quality of construction. HAZUS-MH considers
building construction and the age of buildings as part of the analysis.

Potential building damage was evaluated by HAZUS-MH 3.0 across the following damage categories (none,
slight, moderate, extensive and complete). Table 5.4.1-13 provides definitions of these five categories of damage
for a light wood-framed building; definitions for other building types are included in HAZUS-MH technical
manual documentation. General building stock damage for these damage categories by occupancy class and
building type on a County-wide basis is summarized below for the 100-, 500- and 2,500-year events.

Table 5.4.1-13. Example of Structural Damage State Definitions for a Light Wood-Framed Building

Damage
Category Description
Slight Small plaster or gypsum-board cracks at corners of door and window openings and wall-ceiling

intersections; small cracks in masonry chimneys and masonry veneer.

Large plaster or gypsum-board cracks at corners of door and window openings; small diagonal cracks across
Moderate shear wall panels exhibited by small cracks in stucco and gypsum wall panels; large cracks in brick
chimneys; toppling of tall masonry chimneys.

Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral

e movement of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of wood sill
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Damage ‘
Category Description
plates and/or slippage of structure over foundations; partial collapse of room-over-garage or other soft-story
configurations.
Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of
Complete 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.

Source: HAZUS-MH Technical Manual

Table 5.4.1-14 shows the estimated buildings damaged by occupancy class for both the 100- and 500-year MRP
earthquake events. Table 5.4.1-13 shows the estimated buildings damaged by occupancy class for the 2,500-
year MRP earthquake event.

Table 5.4.1-16 and Table 5.4.1-17 summarize the damage estimated for the 100-, 500- and 2,500-year MRP
earthquake events by municipality. Damage loss estimates include structural and non-structural damage to the
building and loss of contents.
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Table 5.4.1-14. Estimated Buildings Damaged by General Occupancy for 100-year and 500-year MRP Earthquake Events

100-Year MRP

Average Damage State

500-Year MRP

Category Moderate Extensive | Complete Moderate Extensive Complete
Residential 32,558 219 54 4 0 30,704 1,595 477 54 6
Commercial 1,889 21 6 1 0 1,733 125 50 7 1
Industrial 478 5 0 0 0 438 31 13 2 0
Agriculture, Education, 348 4 2 0 0 321 2 9 1 0
Government, Religion

Source: HAZUS-MH 3.0

Table 5.4.1-15. Estimated Buildings Damaged by General Occupancy for 2,500-year MRP Earthquake Events

Average Damage State
2,500-Year MRP

Category Moderate Extensive Complete
Residential 24,159 5,609 2,481 514 74
Commercial 1,144 386 298 78 10

Industrial 282 94 82 22 3

Agriculture, Educ.at}on, 220 68 59 15 |
Government, Religion

Source: HAZUS-MH 3.0
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Table 5.4.1-16. Estimated Value (Building and Contents) Damaged by the 100-, 500- and 2,500-Year MRP Earthquake Events

I Total Estimated Total Damages* and Contents **
mprovement
(Structure and Annualized Annualized
Municipality Contents) Loss 2,500-Year Loss
Bolton $960,513,000 $28,229 $152,759 $2,624,552 $20,866,833 <1% <1% <1% 2.2%
Chester $800,772,000 $33,571 $155,010 $3,017,067 $24,484,586 <1% <1% <1% 3.1%
Glens Falls $3,290,154,000 $80,141 $424.898 $7,126,053 $56,222,937 <1% <1% <1% 1.7%
Hague and $990,393,000 $30,511 $168,673 $2,889,908 $22,563,207 <1% <1% | <1% | 2.3%
Horicon***
Johnsburg $563,005,000 $27,972 $110,837 $2,421,568 $20,186,533 <1% <1% <1% 3.6%
Lake George $1,110,472,000 $29,277 $160,779 $2,659,712 $21,251,565 <1% <1% <% | 1.9%
Lake Luzerne $743,990,000 $16,566 $94,218 $1,545,487 $12,279,456 <1% <1% <1% 1.7%
Queensbury $5,897,513,000 $136,863 $770,680 $12,521,301 $98,420,339 <1% <1% <1% 1.7%
Stony Creek and $472,168,000 $15,111 $68,745 $1,319,145 $10,933,884 <1% <% | <1% | 2.3%
Thurman***
Warrensburg $647,352,000 $20,426 $106,882 $1,822,240 $14,748,961 <1% <1% <1% 2.3%
TOTAL $15,476,322,000 $418,659 $2,213,481 $37,947,033 $301,958,301 <1% <1% <1% 2.0%
Source:  HAZUS-MH 3.0
Notes: *Total Damages is sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious, and government).
***Figures are reported in HAZUS by census tract. Hague and Horicon comprise a single census tract, as do Stony Creek and Thurman
Table 5.4.1-17. Estimated Value (Building and Contents) Damaged by the 100-, 500-, and 2,500-Year MRP Earthquake Events
Total Improvement Estimated Residential Estimated Commercial
(Building and Damage Damage
Municipality Contents) 100-Year 500-Year 2,500-Year 100-Year 500-Year 2,500-Year
Bolton $960,513,000 $127,339 $2,158,234 $17,110,463 $20,811 $389,155 $3,139,286
Chester $800,772,000 $123,437 $2,325,882 $19,015,052 $18,772 $401,006 $3,170,069
Glens Falls $3,290,154,000 $213,559 $3,368,693 $26,005,228 $164,946 $2,922,306 $23,578,868
Hague and Horicon* $990,393,000 $152,019 $2,571,380 $20,041,928 $9,984 $181,152 $1,435,062
Johnsburg $563,005,000 $85,862 $1,781,212 $15,052,533 $15,222 $364,511 $2,936,000
Lake George $1,110,472,000 $121,296 $1,943,496 $15,426,742 $30,013 $581,230 $4,438,750
Lake Luzerne $743,990,000 $77,846 $1,251,882 $9,879,780 $10.744 $191,702 $1,572,845
Queensbury $5,897,513,000 $511,866 $8,056,102 $62,493,482 $203,428 $3,401,610 $27,330,640
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Table 5.4.1-17. Estimated Value (Building and Contents) Damaged by the 100-, 500-, and 2,500-Year MRP Earthquake Events

Total Improvement Estimated Residential Estimated Commercial
(Building and Damage Damage
Municipality Contents) 100-Year | 500-Year \ 2,500-Year \ 100-Year \ 500-Year \ 2,500-Year
Stony Creek and Thurman* $472,168,000 $40,432 $678,372 $5,568,856 $25,363 $581,230 $4.871,371
Warrensburg $647,352,000 $73,601 $1,198,277 $9,638,055 $24,274 $446,815 $3,665,651
TOTAL $15,476,322,000 $1,527,757 | $25,333,530 | $200,232,119 $523,557 $9,424,000 $76,138,542
Source:  HAZUS-MH 3.0

Note: Figures are reported in HAZUS by census tract. Hague and Horicon comprise a single census tract, as do Stony Creek and Thurman
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HAZUS-MH estimated over $2.2 million in damages to the building stock as a result of the 100-year earthquake
event. It is also estimated that there would be nearly $38 million in damages to buildings in the County as a
result of a 500-year earthquake event. This includes structural damage, non-structural damage and loss of
contents, representing less than one-percent of the total replacement value for general building stock in Warren
County. For a 2,500-year MRP earthquake event, HAZUS-MH estimates over $302 million, nearly two-percent
of the total general building stock replacement value. Residential and commercial buildings account for most
of the damage for earthquake events.

Earthquakes can cause secondary hazard events such as fires. HAZUS-MH estimates there will be no ignitions
anticipated as a result of the 100-, 500-, and 2,500-year MRP events.

Impact on Critical Facilities

After considering the general building stock exposed to, and damaged by, 100-, 500- and 2,500-year MRP
earthquake events, critical facilities were evaluated. All critical facilities (essential facilities, transportation
systems, lifeline utility systems, high-potential loss facilities and user-defined facilities) in Warren County are
considered exposed and potentially vulnerable to the earthquake hazard. Refer to subsection “Critical Facilities”
in Section 4 (County Profile) of this Plan for a complete inventory of critical facilities in the County.

To estimate critical facility exposure to the potential impacts of an earthquake an exposure analysis was
performed using the NEHRP soils data to determine the critical facility’s location in relation to these areas. The
critical facilities and utilities in the areas were calculated and summarized in Table 5.4.1-18 below.
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Table 5.4.1-18. Number of Critical Facilities Located in the NEHRP Soil Class D and E

Facility Types
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Bolton 3

Chester 2 1 1 1 1 1

Glens Falls 1 2 1 1 1 1 5 8 4 1

Hague

Horicon

Johnsburg 1 1

Lake George 1

Lake Luzerne 6 1 1 1 3 1

Queensbury 5 1 3 9 6 4 2 1 3 5 6 4 1

Stony Creek 1 1 1 1 1 1 1 1

Thurman 1

Warrensburg 1 6 1 1 2

TOTAL 15| 4 3 13 | 13 3 7 3 7 9 3 18 | 13 | 4 4 1 0 1

Source: NYS DHSES, 2008, Warren County, NYSGIS
Note: DPW = Department of Public Works
EMS = Emergency Medical Services
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HAZUS-MH 3.0 estimates the probability that critical facilities may sustain damage as a result of 100-, 500- and
2,500-year MRP earthquake events. Additionally, HAZUS-MH estimates percent functionality for each facility
days after the event. Table 5.4.1-19 through Table 5.4.1-21 list the percent probability of critical facilities
sustaining the damage category as defined by the column heading and percent functionality after the event for
the 100-, 500- and 2,500-year MRP earthquake events.

Table 5.4.1-19. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in for
the 100-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Name None | Slight | Moderate | Extensive | Complete DEVA Day 7 | Day30 | Day 90
Critical Facilities
Medical 96% 3% 1% 0% 0% 96% 99% 100% 100%
Police 96% 3% 1% 0% 0% 96% 99% 100% 100%
Fire 96% 3% 1% 0% 0% 96% 99% 100% 100%
EOC 96% 3% 1% 0% 0% 96% 99% 100% 100%
School 96% 3% 1% 0% 0% 96% 99% 100% 100%
Utilities
Wastewater | 100% | 0% | 0% 0% 0% 100% 100% | 100% | 100%

Source: HAZUS-MH 3.0

Table 5.4.1-20. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities for the
500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Moderate | Extensive | Complete

Critical Facilities

Medical 83% 10% 5% 1% 0% 83% 93% 99% 99%
Police 82% 10% 5% 1% 0% 82% 93% 99% 99%
Fire 80% 12% 6% 1% 0% 80% 92% 98% 99%
EOC 81% 12% 6% 1% 0% 81% 92% 99% 99%
School 82% 11% 6% 1% 0% 82% 93% 99% 99%
Utilities

Wastewater | 82% | 16% | 2% 0% 0% 87% | 100% | 100% 100%

Source: HAZUS-MH 3.0

Table 5.4.1-21. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities for the
2,500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Moderate | Extensive | Complete

Critical Facilities

Medical 59% 20% 15% 5% 1% 59% 79% 94% 97%
Police 56% 21% 16% 5% 2% 56% 77% 93% 96%
Fire 49% 22% 19% 7% 2% 49% 71% 90% 94%
EOC 53% 22% 18% 6% 2% 53% 74% 92% 95%
School 56% 21% 16% 5% 2% 56% 77% 93% 96%
Utilities

Wastewater | 24% | 43% |  27% % | o | 4% 92% | 95% 99%

Source: HAZUS-MH 2.2

DMA 2000 Hazard Mitigation Plan - Warren County, New York 5.4.1-28
I December 2016



Section 5.4.1: Risk Assessment - Earthquake

Impact on 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. A Level 2 HAZUS-MH
analysis estimates the total economic loss associated with each earthquake scenario, which includes building-
and lifeline-related losses (transportation and utility losses) based on the available inventory (facility [or GIS
point] data only). Direct building losses are the estimated costs to repair or replace the damage caused to the
building. This is reported in the “Impact on General Building Stock” subsection discussed earlier in this section.
Lifeline-related losses include the direct repair cost to transportation and utility systems and are reported in terms
of the probability of reaching or exceeding a specified level of damage when subjected to a given level of ground
motion. Additionally, economic loss includes business interruption losses associated with the inability to operate
a business due to the damage sustained during the earthquake as well as temporary living expenses for those
displaced. These losses are discussed below.

For the 100-year event, HAZUS-MH 2.2 estimates $1.1 million in income loss (wage, rental, relocation and
capital-related losses) and $2.22 million in capital stock losses (structural, non-structural, content and inventory
losses. It is significant to note that for the 500-year event, HAZUS-MH 2.2 estimates the County will incur
$10.6 million in income losses (wage, rental, relocation and capital-related losses) in addition to the 500—year
event structural, non-structural, content and inventory losses ($38 million).

For the 2,500-year event, HAZUS-MH 2.2 estimates the County will incur approximately $76.5 million in
income losses, mainly to the residential and commercial occupancy classes associated with wage, rental,
relocation and capital-related losses. In addition, the 2,500-year event structural, non-structural, content and
inventory losses equate to greater than an estimated $300 million.

Roadway segments and railroad tracks may experience damage due to ground failure and regional transportation
and distribution of these materials will be interrupted as a result of an earthquake event. Losses to the community
that result from damages to lifelines can be much greater than the cost of repair (HAZUS-MH 2.2 Earthquake
User Manual, 2012).

Earthquake events can significantly impact road bridges. These are important because they often provide the
only access to certain neighborhoods. Since softer soils can generally follow floodplain boundaries, bridges that
cross watercourses should be considered vulnerable. A key factor in the degree of vulnerability will be the age
of the facility or infrastructure, which will help indicate to which standards the facility was built. HAZUS-MH
estimates the long-term economic impacts to the County for 15-years after the earthquake event. In terms of the
transportation infrastructure, HAZUS-MH estimates $350 thousand in direct repair costs to highway bridges as
a result of the 500- and $11 million in direct costs as a result of the 2,500-year event; HAZUS-MH estimates no
long-term economic impacts as a result of the 100-year event.

HAZUS-MH 3.0 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 (HAZUS-MH Earthquake User’s Manual).

For the 100-year MRP event, HAZUS-MH 3.0 estimates less than 100 tons of brick and wood debris and around
200 tons of concrete and steel debris will be generated. For the 500-year MRP event, HAZUS-MH 3.0 estimates
greater than 15 thousand tons of debris will be generated. For the 2,500-year MRP event, HAZUS-MH 3.0
estimates approximately 92 thousand tons of debris will be generated.
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Table 5.4.1-22. Estimated Debris Generated by the 500- and 2,500-year MRP Earthquake Events

2,500-Year
Brick/Wood Concrete/Steel Brick/Wood Concrete/Steel

Municipality (tons) (tons) (tons) (tons)
Bolton 746 266 3,387 2,437
Chester 844 311 4,471 3,143
Glens Falls 2,239 953 9,430 8,501
Hague and Horicon 808 255 3,833 2,269
Johnsburg 663 287 3,757 3,108
Lake George 826 323 3,715 2,982
Lake Luzerne 486 157 2,204 1,358
Queensbury 3,807 1,480 16,535 13,120
Stony Creek and Thurman 358 143 1,866 1,486
Warrensburg 628 247 3,096 2,457
TOTAL 11,408 4,423 52,295 40,860

Source: HAZUS-MH 3.0

Future Growth and Development

It is anticipated that the human exposure and vulnerability to earthquake impacts in newly developed areas will
be similar to those that currently exist within the County. Current building codes require seismic provisions that
should render new construction less vulnerable to seismic impacts than older, existing construction that may
have been built to lower construction standards.

New development located in areas with softer NEHRP soil classes may be more vulnerable to the earthquake
hazard.

Change of Vulnerability

Warren County continues to be vulnerable to the earthquake hazard. The HAZUS-MH model was not used to
estimate potential earthquake losses for the previous HMP. The best available data were used for the 2016 HMP
update; probabilistic scenarios were evaluated using HAZUS-MH and updated critical facility inventories were
developed and utilized.

Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists feel that
melting glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight
are shifted on the Earth’s crust. As newly 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. National Aeronautics and Space Administration (NASA) and USGS scientists found that
retreating glaciers in southern Alaska might be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing
increased volumes of water from changes in the hydrograph could fail during seismic events. There are currently
no models available to estimate these impacts.
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Additional Data and Next Steps

A Level 2 HAZUS-MH earthquake analysis was conducted for Warren County using the default model data,
with the exception of the updated critical facility inventories which included user-defined data, and NEHRP soil
data. Additional data needed to further refine the County’s vulnerability assessment include: (1) updated
demographic data to update the default data in HAZUS-MH; and (2) soil liquefaction data. Additionally, the
County can identify un-reinforced masonry critical facilities and privately-owned buildings (i.e., residences)
using local knowledge and/or Pictometry/orthophotos. These buildings may not withstand earthquakes of certain
magnitudes and plans to provide emergency response/recovery efforts for these properties can be set in place.
Further mitigation actions include training of County and municipal personnel to provide post-hazard event rapid
visual damage assessments, increase of County and local debris management and logistic capabilities, and
revised regulations to prevent additional construction of non-reinforced masonry buildings.
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5.4.2 Flood

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
flood hazard in Warren County.

5.4.2.1 Profile

Hazard Description

Floods are one of the most common natural hazardsin the U.S. They can develop slowly over a period of days
or develop quickly, with disastrous effects that can be local (impacting a neighborhood or community) or
regional (affecting entire river basins, coastlines and multiple counties or states) (Federal Emergency
Management Agency [FEMA], 2008). Most communities in the U.S. have experienced some kind of flooding,
after spring rains, heavy thunderstorms, coastal storms, or winter snow thaws (George Washington University,
2001).

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 (NY S DHSES, 2014), flooding is a general and temporary condition of
partial or complete inundation on normally dry land from the following:

¢ Riverine overbank flooding;

e Flash floods;

e Alluvia fan floods;

e Mudflows or debris floods;

e Dam- and levee-break floods;

e Local draining or high groundwater levels,
o Fluctuating lake levels;

e |cejams; and

e Coastal flooding

For the purpose of this HMP and as deemed appropriate by the Warren County Steering Committee, riverine,
ice jam, flash flood, urban/stormwater, dam failure and flooding due to beaver dams are the main flood types of
concern for the County. These types of flooding are further discussed below.

Riverine (Inland) Flooding

Riverine floods are the most common flood type. They occur along a channel and include overbank and flash
flooding. Channels are defined, ground features that carry water through and out of a watershed. They may be
caled rivers, creeks, streams, or ditches. When a channel receives too much water, the excess water flows over
its banks and inundates low-lying areas (FEMA 2008; The Illinois Association for Floodplain and Stormwater
Management 2006).

Flash floods are “arapid and extreme flow of high water into a normally dry area, or arapid water level risein
a stream or creek above a predetermined flood level, beginning within six hours of the causative event (e.g.,
intense rainfall, dam failure, ice jam). However, the actual time threshold may vary in different parts of the
country. Ongoing flooding can intensify to flash flooding in cases where intense rainfall resultsin arapid surge
of rising flood waters’ (National Weather Service [NWS] 2009).
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Stormwater flooding described below is due to local drainage issues and high groundwater levels. Locally,
heavy precipitation may produce flooding in areas other than delineated floodplains or along recognizable
channels. If local conditions cannot accommodate intense precipitation through a combination of infiltration and
surface runoff, water may accumulate and cause flooding problems. During winter and spring, frozen ground
and snow accumulations may contribute to inadequate drainage and localized ponding. Flooding issues of this
nature generally occur in areas with flat gradients and generally increase with urbanization which speeds the
accumulation of floodwaters because of impervious areas. Shallow street flooding can occur unless channels
have been improved to account for increased flows (FEMA 1997).

High groundwater levels can be a concern and cause problems even where there is no surface flooding.
Basements are susceptible to high groundwater levels. Seasonally high groundwater is common in many areas,
while elsewhere high groundwater occurs only after along periods of above-average precipitation (FEMA 1997).

Urban drainage flooding is caused by increased water runoff due to urban development and drainage systems.
Drainage systems are designed to remove surface water from developed areas as quickly as possible to prevent
localized flooding on streets and other urban areas. They make use of a closed conveyance system that channels
water away from an urban area to surrounding streams. This bypasses the natural processes of water filtration
through the ground, containment, and evaporation of excess water. Since drainage systems reduce the amount
of time the surface water takes to reach surrounding streams, flooding in those streams can occur more quickly
and reach greater depths than prior to development in that area (FEMA 2008).

Ice Jam Flooding

An ice jam occurs when pieces of floating ice are carried with a stream'’s current and accumulate behind any
obstruction to the stream flow. Obstructions may include river bends, mouths of tributaries, points where the
river slope decreases, as well as dams and bridges. The water held back by this obstruction can cause flooding
upstream, and if the obstruction suddenly breaks, flash flooding can occur aswell (NOAA 2011). Theformation
of ice jams depends on the weather and physical condition of the river and stream channels. They are most likely
to occur where the channel slope naturally decreases, in culverts, and along shallows where channels may freeze
solid. Ice jams and resulting floods can occur during at different times of the year: fall freeze-up from the
formation of frazil ice; mid-winter periods when stream channels freeze solid, forming anchor ice; and spring
breakup when rising water levels from snowmelt or rainfall break existing ice cover into pieces that accumulate
at bridges or other types of obstructions (NY S DHSES 2014).

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 dlope as it reaches an obstruction to movement. Breakup jams occur during
periods of thaw, generaly 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 rainfal, snowmelt or warmer
temperatures (USACE 2002; NY S DHSES 2014).

Ice jams are common in the northeast U.S. and New Y ork ishot an exception. In fact, according to the USACE,
New York State ranks second in the U.S. for total number of ice jam events, with over 1,500 incidents
documented between 1867 and 2015. Areas of New York State that include characteristics lending to ice jam
flooding include the northern counties of the Finger Lakes region and far western New Y ork, the Mohawk Valley
of central and eastern New Y ork State, and the North Country (NY S DHSES 2013).

The Ice Jam Database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL), currently consists of over 19,000 records from across the U.S. According to
the USACE-CRREL, Warren County experienced 27 historic ice jam events between 1780 and 2015 (USACE
2015). Ice Jams typically have formed aong the English Brook, Glen Creek, Hudson River, and Northwest Bay
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Brook (USACE 2015). Historical events are further mentioned in the “Previous Occurrences’ section of this
hazard profile.

Dam Failure Flooding

A damisan 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, 2010). 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 affect adam'’ s primary function of impounding water (FEMA,
2011). Dams can fail for one or a combination of the following reasons.

o Overtopping caused by floods that exceed the capacity of the dam (inadequate spillway capacity);
e Prolonged periods of rainfall and flooding;

o Deéliberate acts of sabotage (terrorism);

e Structural failure of materials used in dam construction;

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

e  Settlement and cracking of concrete or embankment dams;

e Piping and internal erosion of soil in embankment dams;

¢ Inadequate or negligent operation, maintenance and upkeep;

e Failure of upstream dams on the same waterway; or

e Earthquake (liquefaction / landdides) (FEMA, 2010).

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 2006).

According to the NYSDEC Division of Water Bureau of Food Protection and Dam Safety, the hazard
classification of adam isassigned according to the potential impacts of adam failure pursuant to 6 NY CRR Part
673.3 (NYSDEC, 2009). Dams are classified in terms of potential for downstream damage if the dam were to
fail. These hazard classifications are identified and defined bel ow:

e LowHazard (ClassA) isadam located in an areawhere 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. Lossesare principally limited to the owner's property

e 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.

o HighHazard (Class C) isadam located in an area where failure may cause loss of human life, serious
damage to homes, industrial or commercia 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 adirect result of dam failure.
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o Negligible or No Hazard (Class D) is a dam that has been breached or removed, or has failed or
otherwise no longer materially impoundswaters, or adam 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.

According to the Dam Incident Notification (DIN) system maintained by the National Performance of Dam
Program (NPDP), there are 42 dams in Warren County. Of the 42 dams, there are 13 classified as low hazard
(Class A), 23 classified as significant hazard (Class B), and five classified as high hazard (Class C) (NPDP
2015). However, these numbers differ from the New Y ork State Inventory of Dams, which identifies 81 dams
in Warren County (40 Class A, 13 Class B, 8 class C and 20 Class D).

Flooding Due to Beaver Dams

The beaver isthe largest rodent in North Americaand has along history in New Y ork State. Beavers construct
damswhich result in the formation of ponds. Within and around the pond formed by dams, the beaver constructs
canals for security and to transport food and building materials. Beaver dams provide wildlife habitat for differ
furbearer and waterfowl species. However, the beaver's dam building activity can result in widespread flooding
of woodlands and agricultural land (NYS DEC 2015). Beavers can plug culvert pipes and create dams that
impound water against roadbeds which may flood or wash out roads. This can damage the roadbed when they
become saturated with water and settles (Jensen and Curtis 1999).

Location

Flooding in Warren County occursin 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 led to considerable flooding
of roadways. Fooding 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.

A floodplain is defined as the land adjoining the channel of ariver, stream, ocean, lake, or other watercourse or
water body that becomes inundated with water during aflood. Most often floodplains are referred to as 100-year
floodplains. A 100-year floodplain is not aflood that will occur once every 100 years, rather it isaflood that has
a 1% chance of being equaled or exceeded each year. Thus, the 100-year flood could occur more than oncein a
relatively short period of time. Due to this misleading term, FEMA has properly defined it as the 1% annual
chance flood. This 1% annual chance flood is now the standard used by most federal and state agencies and by
the NFIP (FEMA 2002). Similarly, the 500-year flood is more properly defined as the 0.2% annual chance
flood.

Figure 5.4.2-1 depicts the flood hazard area, the flood fringe, and the floodway areas of afloodplain.
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Figure 5.4.2-1. Floodplain

Source: NJDEP, Date Unknown

In Warren County, floodplains line the rivers and streams of the County. The boundaries of the floodplains are
altered as aresult of changesin 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 5.4.2-2 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.
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Figure 5.4.2-2. FEMA Flood Hazard Areas in Warren County

Source:  FEMA
FEMA Federal Emergency Management Agency
Note: Figure reflects total population of blocks with centroids in the flood zone
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Please refer to Section 9 (Jurisdictional Annexes) for information regarding specific areas of flooding for each
participating municipality in Warren County.

Extent

In the case of riverine flood hazard, once ariver reaches flood stage, the flood extent or severity categories used
by the NWS include minor flooding, moderate flooding, and major flooding. Each category has a definition
based on property damage and public threat:

e Minor Flooding - minimal or no property damage, but possibly some public threat or inconvenience.

e Moderate Flooding - someinundation of structures and roads near streams. Some evacuations of people
and/or transfer of property to higher elevations are necessary.

e Major Flooding - extensive inundation of structures and roads. Significant evacuations of people and/or
transfer of property to higher elevations. (NWS 2011)

The severity of aflood 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 accumulates must flow as runoff (Harris 2001).

The frequency and severity of flooding are measured using a discharge probability, which is the probability that
a certain river discharge (flow) level will be equaled or exceeded in a given year. FHood studies use historica
records to determine the probability of occurrence for the different discharge levels. The flood frequency equals
100 divided by the discharge probability. For example, the 100-year discharge has a 1% chance of being equaled
or exceeded in any given year. The “annual flood” isthe greatest flood event expected to occur in atypical year.
These measurements reflect statistical averages only; it is possible for two or more floods with a 100-year or
higher recurrence interval to occur in a short time period. The same flood can have different recurrenceintervals
at different pointson ariver.

The extent of flooding associated with a 1% annual probability of occurrence (the base flood or 100-year flood)
is used by the NFIP as the standard for floodplain management and to determine the need for flood insurance,
as well as the regulatory flood boundary by many agencies. Also referred to as the Special Flood Hazard Area
(SFHA), this boundary is a convenient tool for assessing vulnerability and risk in flood-prone communities.
Many communities have maps that show the extent and likely depth of flooding for the base flood.
Corresponding water-surface elevations describe the water elevation resulting from a given discharge level,
which isone of the most important factors used in estimating flood damage. A structure located within a SFHA
shown on an NFIP map has a 26% chance of suffering flood damage during the term of a 30-year mortgage.

Theterm “500-year flood” isthe flood that has a 0.2% chance of being equaled or exceeded each year. The 500-
year flood could occur more than once in a relatively short period of time. Statistically, the 0.2% (500-year)
flood has a 6% chance of occurring during a 30-year period of time, the length of many mortgages. The 500-
year floodplain is referred to as Zone X500 for insurance purposes on FIRMs. Base flood elevations or depths
are not shown within this zone and insurance purchase is not required in this zone.

Previous Occurrences and Losses

Many sources provided flooding information regarding previous occurrences and | osses associated with flooding
events throughout Warren County. With so many sources reviewed for the purpose of this Hazard Mitigation
Plan (HMP) update, loss and impact information for many events could vary depending on the source. Therefore,
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the accuracy of monetary figures discussed is based only on the available information identified during research
for this HMP update.

Between 1954 and 2015, FEMA included New Y ork State in 54 flood-related major disaster (DR) or emergency
(EM) declarations classified as one or a combination of the following disaster types: severe storms, flooding,
hurricane, tropical depression, heavy rains, landslides, ice storm, high tides, Nor'Easter, tornado, snowstorm,
severe winter storm, and inland/coastal flooding. Generally, these disasters cover a wide region of the State;
therefore, they may have impacted many counties. Warren County was included in nine of these flood-related
declarations.

For this 2015 Plan update, flood events were summarized from 2009 to 2015. Known flood events, including
FEMA disaster declarations, which have impacted Warren County between 2009 and 2015 are identified in
Table 5.4.2-1. Please see Section 9 for detailed information regarding impacts and losses to each municipality.
For events prior to 2009, refer to the 2011 Warren County HMP.
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Table 5.4.2-1. Flooding Events in Warren County, 2009 to 2015

Dates of Event

FEMA

Declaration
Number

County

Event Type Designated?

L osses/ Impacts
Moderate to heavy rain fell across east-central New York State. The ground was
aready nearly saturated from recent snow melt, causing rivers and stream to run
high.

Flooding from this event caused damage to numerous roads in the northern section
of Warren County. In the Town of Johnsburg, a bridge was reported washed out on
Harrington Road due to a possible beaver dam break along Johnson Brook. Overall,

the County had approximately $25,000 in property damage from this event.

The remnants of Tropical Storm Nicole brought very heavy rains to east-central
New York State. Rainfall totals from this storm ranged from three to nine inches,
resulting in widespread river and small stream and urban flooding, including water
in basements. In Warren County, there was standing water reported in the City of
Glens Falls at the intersection of Sherman Avenue and EIm Street due to the heavy

rains.

An ice jam began to form on March 7" near the Route 28N bridge in the hamlet of
North Creek (Town of Johnsburg). The water that backed up from theice jam
began flooding Old River Road on March 10™, prompting the evacuation of some
residents and forced the closing of the road. The water began to recede on March
13" when the ice jam release and moved downstream. As the ice jam moved down
theriver, it ripped trees from the river bank and then became lodged along the Route
418 bridge in the Town of Thurman on the evening of March 13, Overall, damage
was reported at the County fish hatchery in the Town of Warrensburg and damage
to arecreational property from North Creek downstream to Lake Luzerne.

March 13-31, Severe Storms and
2010 Flooding Dl Yes
Flooding
October 1, 2010 | (Remnants of Tropical N/A N/A
Storm Nicole)
March 8-12,
2011 Ice Jam N/A N/A
Severe Storms,
April 28-30, Flooding, Tornadoes,
2011 and Straight-Line DR-1993 Yes
Winds

Heavy showers and thunderstorms impacted the western and central Mohawk
Valley, Adirondack region, and the Upper Hudson River Valley, including the Lake
George Region (Warren County). Thunderstorms produced severe weather and very

heavy rainfall. The combination of the rainfall and rapid snowmelt due to warm
temperatures led to increased runoff and rapid river rises.

In Warren County, flooding from this event covered nearly two-thirds of the
County. Flooding occurred along the Hudson River in the County from North River
southward to the Saratoga County line. Numerous municipalities reported flooding

of roadways, houses, and riverside camps. Some properties had several feet of
water in them. Many major roadways were closed in the County due to flooding.
The North Creek Trailer Park on Route 28 in the Town of Johnsburg was evacuated
because water from the Hudson River entered the park. A mudslide in excess of
200 feet occurred on 13™ Lake Road in North River/North Creek. In the hamlet of
North Creek (Town of Johnsburg), a couple hundred feet of railway tracks were
reported under two to five feet of water with several buildings at the train station

L
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Table 5.4.2-1. Flooding Events in Warren County, 2009 to 2015

FEMA

Declaration County

Dates of Event Event Type Number Designated? L osses/ Impacts

being flooded aswell. In the Town of Stony Creek, the 1,000 Acres Golf Course
was flooded with the 9™ green under eight feet of water. Flood water receded
through April 30%. The County had approximately $676,000 in property damage
from this event.
May 27 — June 2 _ Flooding caused severe damage along athin line through t_he County and impacted
2011 ’ Flooding N/A N/A the Towns of Stony Creek, Thurman, Warrensburg, Horicon, and Bolton. The
County had $13.125 million in damages from this event.

The greatest impact of Irene in eastern New Y ork State was heavy to extreme
rainfall which resulted in catastrophic flooding across portions of the region.
Rainfall amounts averaged between four and eight inches with amounts of up to 12
inchesfalling in the eastern Catskills and Schoharie Valley. Three to six inches
were common across the Lake George and Saratoga regions. Therainfall resulted in
August 28-30 widespread flash flooding and river flooding across eastern New Y ork State.

2011 ! Hurricane Irene DR-4020 Yes Bridges were closed on major roadways in this area of the State.

In Warren County, there was severe wind and flood damage throughout. In the
Town of Lake George, Route 9N was flooded from the Route 9/9N spilt south to the
ramp for Exit 21 for the Northway. Route 9L was a so flooded between Route 9N
and Bay Road. Two of the seven docks in the Village of Lake George floated off
and were crushed.

Hurricane Sandy moved up the east coast of the United States during the last week
of October 2012. As the storm made landfall in southern New Jersey, bands of rain
moved across eastern New York State. Rainfall totalsin this part of the State were
minimal and did not cause any flooding. The storm did bring strong and gusty
October 27 — winds to the area, bringing down trees and power lines across the region. Wind
November 8, Hurricane Sandy EM-3351 Yes gusts ranged from 40 to 60 mph.
2012

In Warren County, wind gusts of 65 mph pushed down the length of Lake George,
creating waves that threatened to spill over the shoreline. Some of the docks along
the Lake were damaged but flooding did not occur. In Glens Falls, trees and wires
were knocked down from the winds.

Massive ice chunks of up to 10 feet thick in spots, broke off near North Creek in
Warren County. This created an ice jam on the upper Hudson River near the Town
of Thurman. Astheice chunks became lodged, they caused the water behind them
February 1, 2013 |ce Jam NIA N/A to jump the banks, with more than 100 yards of River Road in Thurman over 10 feet
of ice chunks. The water receded by midday and the town highway department had

to use loaders and backhoes to remove the ice from the roadway.
Severe Storms and Heavy rain fell across the Mohawk Valley and western Adirondacks with rates of
LB, 20 Flooding DiRstiles Ve one inch per hour with three to five inches of rain falling in total. This event, with
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Table 5.4.2-1. Flooding Events in Warren County, 2009 to 2015

FEMA

‘ Declaration County

Dates of Event Event Type Number Designated? L osses/ Impacts

the combination of a previous rainfall event, led to significant flash flooding across
both the Mohawk Valley and Adirondacks. Many roads were washed out and
closed. Urbanized areas along the Mohawk River experienced flooding as well.
Many communities declared state of emergencies and President Obama signed a

major disaster declaration for New Y ork State which included Herkimer,
Montgomery and Warren Counties.

In Warren County, the Town of Johnsburg experienced severe flooding from this
event. Flash flooding occurred in the Bakers Mill section of the Town. Water
rescue teams were deployed to several homes that were threatened by flooding. A
state of emergency was declared for the Town as aresult of flooding.
Harrington Road in the Town of Thurman had ice up to scraper banks in some
January 12, 2014 Ice Jam N/A N/A locations and Glen Creek Road was closed due to flooding caused by an icejam on
the Hudson River.

Significant snow pack began to melt as aresult of an extended period of warm
weather. Up to 10 inches of liquid equivalent started melting between April 8" and
April 150, The snow melt caused many rivers and streams in and around the
Adirondacks to become very high with afew reaching flood stages just from the

snow melt.
April 13-21 Heavy rain began to fall in the region on April 151, bringing up to two inches of
P 2014 ! Flooding N/A N/A raininthearea. Therainfall, combined with the snow melt, caused many rivers to
reach moderate flood stage. By April 213, all riversin the area were below flood
stages.

In Warren County, the Schroon River reached major flood stage and remained at
this stage for several days. The flooding caused several private roads of homes and
vacation properties to be impacted by water. Roads were closed due to flooding in

the County.
May 13-22, 2014 Flooding N/A N/A A culvert was washed out in the County.
Sources: NYSDEC 2015; FEMA 2015; NOAA-NCDC 2015; NWS 2015
FEMA Federal Emergency Management Agency
Mph Miles Per Hour
NCDC National Climatic Data Center
NOAA National Oceanic and Atmospheric Administration
N/A Not Applicable
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Probability of Future Occurrences

Based on the historic and more recent flood eventsin Warren County, it is clear that the County will experience
flooding and its impactsin the future. It is estimated that Warren County will continue to experience direct and
indirect impacts of flooding events annually that may induce secondary hazards such as erosion, infrastructure
deterioration or failure, utility failures, power outages, water quality and supply concerns, and transportation
delays, accidents and inconveniences.

According to the National Oceanic and Atmospheric Administration (NOAA) National Climate Data Center
(NCDC) and the Cold Regions Research and Engineering Laboratory (CRREL) database, Warren County
experienced 77 flood events between 1950 and 2015, including 27 floods, 26 flash floods, and 24 ice jams. The
table below shows these statistics, as well as the annual average number of events and the percent chance of
these individual flood hazards occurring in Warren County in future years (NOAA NCDC 2015; CRREL 2015).

Table 5.4.2-2. Probability of Future Occurrence of Flooding Events

Number of
Occurrences Recurrence Probability of % Chance of
Between Rate of Interval Event Occurring | Occurring in Any
Hazard Type 1950 and 2015 Occurrence (in years) in Any Given Year Given Year
Flash Flood 26 0.40 253 0.40 40%
Flood 27 041 244 041 41%
Ice Jam 24 0.37 2.75 0.36 36%

Source:  NOAA-NCDC 2015; CRREL 2015

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for flood in the County is considered ‘frequent’ (likely to
occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

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 aready being felt in the County. ClimAID: the
Integrated Assessment for Effective Climate Change in New Y ork State (ClimAID) was undertaken to provide
decision-makerswith information on the State’ s vulnerability to climate change and to facilitate the devel opment
of adaptation strategies informed by both local experience and scientific knowledge (New Y ork State Energy
Research and Development Authority [NY SERDA], 2011).

Each region in New Y ork State, as defined by ClimAID, has attributes that will be affected by climate change.
Warren County is part of Region 7 (see Figure 5.4.2-3), 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. (NY SERDA 2011).
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Figure 5.4.2-3. Climate Regions of New York State

Source:  NYSERDA 2011

Temperatures in New Y ork 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° Fto 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 (NY SERDA, 2014).

Regional precipitation across New Y ork 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 (NY SERDA, 2014).

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). Table 5.4.2-3 displays the projected seasonal precipitation change for
the East Hudson and Mohawk River Valleys ClimAID Region (NY SERDA, 2014).

Table 5.4.2-3. Projected Seasonal Precipitation Change in Region 7, 2050s (% change)

Winter | Spring | Summer | Fall
+5to +15 -5t0 +10 -5t0 +5 -5t0 +10
Source: NYSERDA 2011
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The projected increase in precipitation is expected to fall in heavy downpoursand lessin light rains. Theincrease
in heavy downpours has the potential to affect drinking water; heighten the risk of riverine flooding; flood key
rail lines, roadways and transportation hugs; and increase delays and hazards related to extreme weather events
(NYSERDA 2011).

Increasing air temperaturesintensify the water cycle by increasing evaporation and precipitation. Thiscan cause
anincreasein rain totals during events with longer dry periodsin between those events. These changes can have
avariety of effects on the State’ swater resources (NY SERDA 2011). Figure 5.4.2-4 displaysthe project rainfall
and frequency of extreme stormsin New Y ork State. The amount of rain fall in a 100-year event is projected to
increase, while the number of years between such storms (return period) is projected to decrease. Rainstorms
will become more severe and more frequent (NY SERDA 2011).

Figure 5.4.2-4. Projected Rainfall and Frequency of Extreme Storms

Source: NYSERDA 2011
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Vulnerability Assessment

To understand risk, acommunity must evaluate what assets are exposed and vulnerable in the identified hazard
area. For the flood hazard, areas identified as hazard areas include the 1-percent and 0.2-percent annual chance
flood event boundaries (Figure 5.4.2-2). The following text evaluates and estimates the potential impact of
flooding for Warren County including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2011 Warren County HMP

e  Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

To assess vulnerahility, exposure to the one- and 0.2-percent annua chance flood events was examined and
potential losses were calculated for one- percent annual chance flood event. The flood hazard exposure and loss
estimate analysisis presented below.

Data and Methodology

The 1- and 0.2-percent annual chance flood events were examined to evaluate the County’s risk to the flood
hazard. These flood events are generally those considered by planners and evaluated under federal programs
such as the NFIP. Figure 5.4.5-1 presented earlier in this section illustrates the flood boundaries used for this
vulnerability assessment.

To estimate potential losses, the Hazards U.S. Multi-Hazard (HAZUS-MH) version 2.2 flood model was used.
The depth grid generated for the 2014 State HMP was incorporated into HAZUS-MH. The 1-percent annual
chance depth grid wasintegrated into HAZUS-MH 2.2 and the riverine flood model was run to estimate potential
losses at the structure level using the County’s custom building and critical facility inventories. The HAZUS-
MH 2.2 model uses 2010 U.S. Census demographic data, which was used to calculate displaced households and
sheltering needs. Refer to Section 5.1 for additional details on the methodology.

Impact on Life, Health and Safety

The impact of the hydrologic hazards on life, health and safety is dependent upon several factors including the
severity of the event and whether or not adequate warning time is provided to residents. Exposure represents
the population living in or near the hazard areas that could be impacted should an event occur. Additionally,
exposure should not be limited to only those who reside in a defined hazard zone, but everyone who may be
affected by the cascading impacts of a hazard event (e.g., people are at risk while traveling in flooded areas, or
their access to emergency services is compromised during an event).

Cascading impacts may also include exposure to pathogens such as mold. After flood events, excess moisture
and standing water contribute to the growth of mold in buildings. Mold may present a health risk to building
occupants, especially those with already compromised immune systems such asinfants, children, the elderly and
pregnant women. The degree of impact will vary and is not strictly measurable. Molds can grow in as short a
period as 24-48 hours in wet and damaged areas of buildings that have not been properly cleaned. Very small
mold spores can easily be inhaled, creating the potential for alergic reactions, asthma episodes, and other
respiratory problems. Buildings should be properly cleaned and dried out to safely prevent mold growth (CDC,
2015).
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Moldsand mildews are not the only public health risk associated with flooding. Floodwaters can be contaminated
by pollutants such as sewage, human and animal feces, pesticides, fertilizers, oil, asbestos, and rusting building
materials. Common public health risks associated with flood events a so include:

Unsafe food

Contaminated drinking and washing water and poor sanitation

Mosquitos and animals

Carbon monoxide poisoning

Secondary hazards associated with re-entering/cleaning flooded structures
Mental stress and fatigue

Current loss estimation models such as HAZUS-MH are not equipped to measure public health impacts. The
best level of mitigation for these impacts is to be aware that they can occur, educate the public on prevention,
and be prepared to deal with these vulnerabilities in responding to flood events.

To estimate the population exposed to the one- and 0.2-percent flood events, the floodplain boundaries were
overlaid upon the 2010 Census population datain GIS (U.S. Census 2010). The 2010 Census blocks with their
centroid in the flood boundaries were used to calculate the estimated population exposed to this hazard. Within
the floodplain population, senior citizens and the population in poverty are two especially vulnerable groups that
must be taken under specia consideration when planning for disaster preparation, response, and recovery.

Census blocks do not follow the boundaries of the floodplain and can grossly over or under estimate the
population exposed when using the centroid or intersect of the Census block with these zones. The limitations
of these analyses are recognized, and as such the results are only used to provide a general estimate. The total
land area located in the one-percent and 0.2-percent annual chance flood zones was calculated using the
regulatory FIRM for each jurisdiction, as presented in Table 5.4.2-4.

The calculation of the 0.2-percent annual chance flood event results is cumulative in nature, as the population
exposed to the 1-percent flood event will also be exposed to the 0.2-percent annual chance flood event. Using
this approach, it was estimated that 3,447 people are exposed to the one-percent annual chance event and 4,136
people are exposed to the 0.2-percent annual chance flood event. Refer to Table 5.4.2-5 for results by
municipality.

Table 5.4.2-4. Total Land Area in the 1-Percent and 0.2-Percent Annual Chance Flood Zones (Acres)

Population in the 0.2-Percent
Population in the SFHA Annual Chance Flood Zone

Total Total

Municipality Total Population Exposed % of Total Exposed % of Total
Town of Bolton 2,343 229 9.8% 229 9.8%
Town of Chester 3,354 185 5.5% 185 5.5%
City of Glens Falls 14,652 0 0.0% 0 0.0%
Town of Hague 856 67 7.8% 67 7.8%
Town of Horicon 1,578 83 5.3% 83 5.3%
Town of Johnsburg 1,956 75 3.8% 75 3.8%
Town of Lake George 3,508 9 0.3% 9 0.3%
Town of Lake Luzerne 3,342 330 9.9% 446 13.3%
Town of Queensbury 27,845 503 1.8% 564 2.0%
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Population in the 0.2-Percent

Population in the SFHA Annual Chance Flood Zone
Total Total
Municipality Total Population Exposed % of Total Exposed % of Total
Town of Stony Creek 895 11 1.2% 11 1.2%
Town of Thurman 1,169 41 3.5% 41 3.5%
Town of Warrensburg 4,086 201 4.9% 212 5.2%
Warren County (total) 65,584 1,734 2.6% 1,922 2.9%

Sources: U.S. Census 2010; FEMA FIRMs; Warren County GIS

Impact on General Building Stock

After considering the population exposed and vulnerable to the flood hazard, the built environment was
evaluated. Exposure in the flood zone includes those buildings located in the flood zone. Potential damage is
the modeled loss that could occur to the exposed inventory, including structural and content value.

The total land arealocated in the 1-percent and 0.2-percent annual chance flood zones was calculated for each
jurisdiction, as presented in Table 5.4.2-5 below.

Table 5.4.2-5. Total Land Area Located in the Flood Zones (Acres)

1% Flood Event Hazard Area 0.2% Flood Event Hazard Area

Total Area Area Area
Municipality (Acres) (acres) % of Total (acres) % of Total

Town of Bolton 40,853 1,298 3.2% 1,298 3.2%

Town of Chester 53,717 1,488 2.8% 1,488 2.8%

City of GlensFalls 2,486 62 2.5% 62 2.5%

Town of Hague 41,185 1,051 2.6% 1,051 2.6%

Town of Horicon 41,932 1,554 3.7% 1,554 3.7%

Town of Johnsburg 132,322 2,247 1.7% 2,247 1.7%

Town of Lake George 18,607 267 1.4% 267 1.4%

Village of Lake George 394 12 3.0% 12 3.0%

Town of Lake Luzerne 33,991 1,153 3.4% 1,207 3.6%

Town of Queensbury 39,873 2,627 6.6% 3,168 7.9%

Town of Stony Creek 53,058 1,406 2.6% 1,406 2.6%

Town of Thurman 56,931 2,010 3.5% 2,010 3.5%

Town of Warrensburg 40,861 1,776 4.3% 1,819 4.5%

Warren County (total) 556,210 16,951 3.0% 17,589 3.2%
Source:  FEMA FIRMs; Warren County GIS
Note: Totals do not include waterbodies

To provide a general estimate of the structural/content replacement value exposure, the 1- and 0.2-percent
DFIRM flood boundaries were overlaid upon the County’s updated building stock inventory at the structure
level. The buildings with their centroid in the flood boundary were totaled for each municipality. Table 5.4.2-6
summarizes these results. In summary, there are 823 buildings located in the 1-percent annual chance flood
boundary with an estimated $265 million of building/contents exposed. This represents approximately 1.7% of
the County’ stotal general building stock replacement value inventory (greater than $15 hillion).
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There 876 buildings located in the 0.2-percent annual chance flood boundary with an estimated $278 million of
building/contents exposed. This represents approximately 1.8% of the County’s total general building stock
replacement value inventory.
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Total RCV
Total # (Structure and #

Municipality Buildings Contents) Buildings % Total
Bolton 2,575 $960,513,000 39 1.5% $7,265,557 0.8% 39 1.5% $7,265,557 0.8%
Chester 2,668 $800,772,000 244 9.1% $56,427,332 7.0% 244 9.1% $56,427,332 7.0%

GlensFalls 5,483 $3,290,154,000 2 0.0% $18,934,062 0.6% 2 0.0% $18,934,062 0.6%
Hague 1,136 $400,664,000 14 1.2% $6,321,928 1.6% 14 1.2% $6,321,928 1.6%
Horicon 1,907 $589,719,000 91 4.8% $23,768,292 4.0% 91 4.8% $23,768,292 4.0%
Johnsburg 1,762 $563,005,000 48 2.7% $16,254,734 2.9% 48 2.7% $16,254,734 2.9%
Lake George 1,949 $712,923,000 4 0.2% $1,375,354 0.2% 4 0.2% $1,375,354 0.2%
Lake George Village 623 $397,549,000 5 0.8% $5,837,503 1.5% 5 0.8% $5,837,503 1.5%
Lake Luzerne 2,215 $743,990,000 137 6.2% $29,000,180 3.9% 160 7.2% $33,906,685 4.6%
Queensbury 11,858 $5,897,513,000 158 1.3% $76,086,432 1.3% 175 1.5% $81,477,089 1.4%
Stony Creek 603 $143,567,000 8 1.3% $1,828,467 1.3% 8 1.3% $1,828,467 1.3%
Thurman 818 $328,601,000 3 0.4% $945,932 0.3% 3 0.4% $945,932 0.3%
Warrensburg 1,974 $647,352,000 70 3.5% $20,854,712 3.2% 83 4.2% $24,216,725 3.7%
Warren County (total) 35,571 $15,476,322,000 823 2.3% $264,900,485 | 1.7% 876 2.5% $278,559,660 1.8%

Sources: Total # buildings and total RCV from HAZUS 2.2, 2010 census
Notes: GBS exposure figures generated using WCGIS digitized FEMA FIRM floodplains, current address WCGIS rooftop points. RCV calculated using HAZUS 2015 RCV spreadsheet figures,
adjusted for 2015, and WC Real Property data
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Table 5.4.2-7. Estimated General Building Stock Exposure to the 1-Percent and 0.2-Percent Annual Chance Flood Events - Residential
Occupancy Class

Total RCV RES G
Total # (Structure and 1% Chance Event 0.2% Chance Event
Buildings Contents - #

Municipality (residential) Residential) Buildings % Total
Town of Bolton 2,448 $822,981,000 39 1.6% $7,265,557 0.9% 39 1.6% $7,265,557 0.9%
Town of Chester 2,526 $651,334,000 237 9.4% $52,376,883 8.0% 237 9.4% $52,376,883 8.0%
City of Glens Fdlls 4,791 $1,701,949,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Town of Hague 1,101 $353,406,000 11 1.0% $3,068,854 0.9% 11 1.0% $3,068,854 0.9%
Town of Horicon 1,857 $551,024,000 87 4.7% $22,552,170 4.1% 87 4.7% $22,552,170 4.1%
Town of Johnsburg 1,667 $432,270,000 a4 2.6% $10,152,586 2.3% 44 2.6% $10,152,586 2.3%
Town of Lake George 2,369 $626,563,000 4 0.2% $1,375,354 0.2% 4 0.2% $1,375,354 0.2%
Lake George Village 509 $231,547,000 2 0.4% $829,188 0.4% 2 0.4% $829,188 0.4%
Town of Lake Luzerne 2,079 $630,992,000 137 6.6% $29,000,180 4.6% 160 7.7% $33,906,685 5.4%
Town of Queensbury 10,883 $4,109,512,000 141 1.3% $36,682,951 0.9% 154 1.4% $40,362,867 1.0%
Town of Stony Creek 578 $127,417,000 8 1.4% $1,828,467 1.4% 8 1.4% $1,828,467 1.4%
Town of Thurman 703 $139,453,000 3 0.4% $945,932 0.7% 3 0.4% $945,932 0.7%
Town of Warrensburg 1,834 $456,079,000 65 3.5% $13,968,552 3.1% 76 4.1% $16,484,201 3.6%
Warren County (total) 33,345 $10,834,527,000 778 2.3% $180,046,674 | 1.7% 825 2.5% $191,148,744 1.8%

Sources: Total # buildings and total RCV from HAZUS 2.2, 2010 census
Notes: GBS exposure figures generated using WCGIS digitized FEMA FIRM floodplains, current address WCGIS rooftop points. RCV calculated using HAZUS 2015 RCV spreadsheet figures,
adjusted for 2015, and WC Real Property data
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Table 5.4.2-8. Estimated General Building Stock Exposure to the 1-Percent and 0.2-Percent Annual Chance Flood Events - Commercial
Occupancy Class

Commercial
Total RCV
Total # (Structure and # #

Municipality Buildings Contents) Buildings % Total Buildings % Total
Town of Bolton 94 $115,676,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Town of Chester 90 $86,730,000 2 2.2% $774,139 0.9% 2 2.2% $774,139 0.9%

City of Glens Falls 504 $1,246,369,000 1 0.2% $6,180,680 0.5% 1 0.2% $6,180,680 0.5%
Town of Hague 22 $21,734,000 2 9.1% $2,588,221 11.9% 2 9.1% $2,588,221 11.9%
Town of Horicon 32 $26,186,000 3 9.4% $1,035,354 4.0% 3 9.4% $1,035,354 4.0%
Town of Johnsburg 49 $73,903,000 3 6.1% $2,134,911 2.9% 3 6.1% $2,134,911 2.9%
Town of Lake George 60 $60,622,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Village of Lake George 84 $132,516,000 3 3.6% $5,008,315 3.8% 3 3.6% $5,008,315 3.8%
Town of Lake Luzerne 88 $74,280,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Town of Queensbury 693 $1,348,304,000 15 2.2% $33,488,358 2.5% 19 2.7% | $35,199,099 2.6%
Town of Stony Creek 16 $10,906,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Town of Thurman 95 $175,935,000 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Town of Warrensburg 89 $138,060,000 5 5.6% $6,886,160 5.0% 7 7.9% $7,732,524 5.6%
Warren County (total) 1,916 $3,511,221,000 34 1.8% $58,096,138 | 1.7% 40 2.1% $60,653,243 1.7%

Sources: Total # buildings and total RCV from HAZUS 2.2, 2010 census
Notes: GBS exposure figures generated using WCGIS digitized FEMA FIRM floodplains, current address WCGIS rooftop points. RCV calculated using HAZUS 2015 RCV spreadsheet figures,
adjusted for 2015, and WC Real Property data
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Table 5.4.2-9. Estimated General Building Stock Potential Loss to the 1-Percent Annual Chance Flood

Event
All Occupancies RESGETE Commercial

Estimated Estimated Estimated

Municipality Total RCV Loss (RCV) Loss (RCV) Loss (RCV)
Bolton $960,513,000 $6,386,000 0.7% $5,818,000 0.6% $0 0.0%
Chester $800,772,000 $15,498,000 | 1.9% | $12,713,000 1.6% $1,863,000 0.2%
GlensFalls $3,290,154,000 | $2,174,000 0.1% $0 0.0% $653,000 0.0%
Hague $400,664,000 $225,000 0.1% $225,000 0.1% $0 0.0%
Horicon $589,719,000 $16,599,000 | 2.8% | $14,489,000 2.5% $1,477,000 0.3%
Johnsburg $563,005,000 $8,912,000 1.6% $6,946,000 1.2% $362,000 0.1%
Lake George $712,923,000 $1,495,000 0.2% $1,424,000 0.2% $0 0.0%
Lake George Village $397,549,000 $3,277,000 0.8% $1,206,000 0.3% $1,866,000 0.5%
Lake Luzerne $743,990,000 $23,399,000 | 3.1% | $20,378,000 2.7% $0 0.0%
Queensbury $5,897,513,000 | $61,169,000 | 1.0% | $23,984,000 0.4% $34,305,000 | 0.6%
Stony Creek $143,567,000 $4,777,000 3.3% $4,364,000 3.0% $0 0.0%
Thurman $328,601,000 $990,000 0.3% $837,000 0.3% $0 0.0%
Warrensburg $647,352,000 $18,978,000 | 2.9% | $10,472,000 1.6% $4,749,000 0.7%
\(’\T/g;f)n County $15,476,322,000 | $163,879.000 | 1.1% | $102,856,000 | 07% | $45275000 | 0.3%

Source: HAZUS MH 2.2, 2010 census data

NFIP Statistics

In addition to total building stock modeling, individual data available on flood policies, claims, Repetitive Loss
properties (RL) and Severe Repetitive Loss properties (SRLS) were analyzed. FEMA Region 2 provided alist
of propertieswith NFIP policies, past claims and multiple claims (RL/SRL) as of 11/30/2014.

According to the metadata provided: “The (sic National Flood Insurance Program) NFIP Repetitive Loss File
contains losses reported from individuals who have flood insurance through the Federal Government. A
property is considered a repetitive loss property when there are two or more losses reported which were paid
more than $1,000 for each loss. The two losses must be within 10 years of each other & be as least 10 days
apart. Only losses from (sic since) 1/1/1978 that are closed are considered.”

According to section 1361A of the National Flood Insurance Act, as amended (NFIA), 42 U.S.C. 4102a, an
SRL property is defined as aresidential property that is covered under an NFIP flood insurance policy and:

e Has at least four NFIP claim payments (including building and contents) over $5,000 each, and the
cumulative amount of such claims payments exceeds $20,000; or

e For which at least two separate claims payments (building payments only) have been made with the
cumulative amount of the building portion of such claims exceeding the market value of the building.

e For both of the above, at least two of the referenced claims must have occurred within any 10- year
period, and must be greater than 10 days apart.

Table 5.4.2-10 summarizes the NFIP policies, claims and repetitive loss statistics for Warren County as of
11/30/2014.
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# Policies in
# Rep. Severe the

# Claims Loss Rep. Loss 1% Flood
# Policies (Losses) Total Loss Prop. Prop. Boundary
Municipality (1) Payments (2) (1) (1) 3)

Town of Bolton $40,328 0 0

Town of Chester 32 28 $92,183 1 0 14
City of Glens Falls 8 0 $0 0 0 1
Town of Hague 15 1 $8,021 0 0 5
Town of Horicon 16 6 $104,432 0 0 8
Town of Johnsburg 11 3 $56,870 0 0 6
Town of Lake George 8 6 $54,723 0 0 2
Village of Lake George 6 4 $97,902 0 0 1
Town of Lake Luzerne 49 18 $786,405 0 0 35
Town of Queensbury 76 42 $1,159,853 0 0 29
Town of Stony Creek 2 1 $2,355 0 0 1
Town of Thurman 2 4 $85,530 0 0 2
Town of Warrensburg 21 3 $11,649 0 0 13
Warren County (Total) 259 121 $2,500,251 1 0 119

Source:  FEMA, 2014

Note (1) Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA and are current as of Novermber 30, 2015 and
are summarized by Community Name. Please note the total number of repetitive loss properties excludes the severe repetitive loss
properties. The number of claims represents claims closed by 11/30/2015.

Note (2) Total building and content |osses from the claims file provided by FEMA Region 2.

Note (3) The policiesinside and outside of the flood zones is based on the latitude and longitude provided by FEMA Region 2 in the policy file.

Note (4) FEMA noted that where there is more than one entry for a property, there may be more than one policy in force or more than one GIS
possibility.

The NFIP provided dataincluded only one RL property with the occupancy classes as follows:

e Town of Chester — Single-family residential

The location of the properties with policies, claims and repetitive and severe repetitive flooding were
geocoded by FEMA with the understanding that there are varying tolerances between how closely the longitude
and latitude coordinates correspond to the location of the property address, or that theindication of somelocations
are more accurate than others.
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Figure 5.4.2-5. NFIP Repetitive Loss Areas - Warren County

Sources: NYS GIS; FEMA FIRM; NFIP; Warren County GIS
Note: Figure reflects total population of blocks with centroids in the flood zone
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Impact on Critical Facilities

HAZUS-MH was used to estimate the flood loss potentia to critical facilities exposed to the flood risk. Using
depth/damage function curves, HAZUS estimates the percent of damage to the building and contents of critica
facilities. Table5.4.2-11 and Table 5.4.2-12 summarize the number of critical facilities located in the FEMA
flood zones by type and by jurisdiction.

In cases where short-term functionality is impacted by a hazard, other facilities of neighboring municipalities
may need to increase support response functions during a disaster event. Mitigation planning should consider
means to reduce impact to critical facilities and ensure sufficient emergency and school services remain when a
significant event occurs. Actions addressing shared services agreements are included in Section 9 (Mitigation
Strategies) of this plan.

Table 5.4.2-11. Number of Critical Facilities Located in the 1-Percent Annual Chance Flood
Boundaries

Facilities

Municipality
Bolton
Chester
GlensFalls

Hague

Horicon

Johnsburg

Lake Luzerne
Lake George (T)
Lake George (V)
Queensbury
Stony Creek

Thurman
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Table 5.4.2-12. Number of Critical Facilities Located in the 0.2-Percent Annual Chance Flood
Boundaries

Facility Types in 0.2% Chance Flood Boundary

Facilities

Municipality
Bolton 1

(«N Electric

(el Government
(=l Rail Facility
el Wastewater

(B Dam
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Facility Types in 0.2% Chance Flood Boundary
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Municipality M a = (] =~ =
Chester 2 3 0 0 9 0 0
GlensFdlls 0 0 0 0 0 0 1
Hague 1 0 0 0 2 0 0
Horicon 1 3 0 3 3 0 0
Johnsburg 2 2 0 1 22 0 0
Lake Luzerne 2 3 0 0 6 0 0
Lake George (T) 1 0 0 0 0 0 0
Lake Gorge (V) 0 0 0 0 0 0 0
Queensbury 0 3 0 0 6 0 0
Stony Creek 0 1 0 0 6 0 0
Thurman 0 1 0 0 2 0 0
Warrensburg 0 1 0 2 7 0 0
Warren County 10 17 0 6 68 0 1

Impact on the Economy

For impact on economy, estimated |osses from a flood event are considered. Losses include but are not limited
to general building stock damages, agricultural losses, business interruption, impacts to tourism and tax base
to Warren County. Damages to genera building stock can be quantified using HAZUS-MH as discussed
above. Other economic components such as loss of facility use, functional downtime and social economic
factors are less measurable with a high degree of certainty.

Flooding can cause extensive damage to public utilities and disruptions to the delivery of services. Loss of
power and communications may occur; and drinking water and wastewater treatment facilities may be
temporarily out of operation. Flooded streets and road blocks make it difficult for emergency vehiclesto respond
to calls for service. Floodwaters can wash out sections of roadway and bridges (Foster, Date Unknown).

Direct building losses are the estimated costs to repair or replace the damage caused to the building. Refer to
the *Impact on General Building Stock’ subsection which discusses these potential losses. These dollar value
losses to the County’s total building inventory replacement value, in addition to damages to roadways and
infrastructure, would greatly impact the local economy.

HAZUS-MH estimates the amount of debris generated from the 1-percent annual chance event. The model
breaks down debris into three categories: 1) finishes (dry wall, insulation, etc.); 2) structural (wood, brick,
etc.) and 3) foundations (concrete slab and block, rebar, etc.). The distinction is made because of the different
types of equipment needed to handle the debris. Table 5.4.2-13 summarizes the debris HAZUS-MH 2.1
estimates for these events.
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Table 5.4.2-13. Estimated Debris Generated from the 1-Percent Flood Event

1% Flood Event
Finish Structure | Foundation

Municipality (tons) (tons) (tons)
Bolton 1,511 318 704 489
Chester 2,500 509 1,112 879
GlensFdlls 0 0 0 0
Hague 37 9 17 11
Horicon 2,868 585 1,254 1,029
Johnsburg 1,733 318 783 632
Lake George 198 52 79 67
Lake George Village 323 61 176 85
Lake Luzerne 3,779 761 1,678 1,340
Queensbury 3,604 768 1,584 1,252
Stony Creek 1,104 199 532 373
Thurman 183 37 79 67
Warrensburg 4,242 717 1,854 1,672
Warren County (total) 5,753 1,035 2,558 2,161

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to ater the
prevalence and severity of extremes such as flood events. While predicting changes of flood events under a
changing climate is difficult, understanding vulnerabilities to potential changes is a critical part of estimating
future climate change impacts on human health, society and the environment (U.S. Environmental Protection
Agency [EPA] 2006).

Change of Vulnerability

Warren County and its municipalities continue to be vulnerable to the flood hazard. However, there are several
differences between the exposure and potential 10ss estimates between this plan update to the resultsin the 2011
HMP. Their differences are due to the new and updated population (U.S. Census 2010 is now available) and
building inventories used. Overall, this vulnerability assessment uses a more accurate and updated building
inventory and updated flood mapping which provides more accurate estimated exposure and potential losses for
Warren County.

Future Growth and Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the
County. Any areas of growth could be potentially impacted by the flood hazard if located within theidentified
hazard areas. It isthe intention of the County to discourage development in vulnerable areas or to encourage
higher regulatory standards on the local level.
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Additional Data and Next Steps

A HAZUS-MH flood analysis was conducted for Warren County using the most current and best available data
including updated building and critical facility inventories. For future plan updates, more accurate exposure and
loss estimates can be produced by replacing the national default demographic inventory with 2010 U.S. Census
data when it becomes available in the HAZUS-MH model. Specific mitigation actions addressing improved
data collection and further vulnerability analysisisincluded in Volume I1, Section 9 of this plan.
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This section provides a profile and vulnerability assessment for the infestation hazard.

5.4.3.1 Hazard Profile

This section provides profile information including description, location and extent, previous occurrences and
losses and the probability of future occurrences.

Description

An infestation is defined as a state of being invaded or overrun by parasites that attack plants, animals and
humans. Insect, fungi and parasitic infestations can result in destruction of various natural habitats and cropland,
impact human health, and cause disease and death among native plant, wildlife and livestock. Aninfestationis
the presence of a large number of pest organismsin an area or field, on the surface of a host, or in soil. They
result from when an areais inhabited or overrun by these pest organisms, in numbers or quantities large enough
to be harmful, threatening or obnoxious to native plants, animals and humans. Pests are any organism (insects,
mammals, birds, parasite/pathogen, fungi, non-native species) that are a threat to other living species in its
surrounding environment. Pests compete for natural resources or they can transmit diseases to humans, crops
and livestock. Human populations are generally impacted by insect or animal infestations that can result in
health impacts and can lead to potential epidemics or endemics.

New York State has been impacted by various past and present infestations including: Asian Longhorned
Beetles, woolly adelgid species (balsam and hemlock), sirex woodwasp, Emerald Ash Borer, and the gypsy
moth. A majority of these insects are found within Warren County with the exception of Asian Longhorned
Beetle, Emerald Ash Borer and hemlock woolly adelgid. However, the insects not currently found in the County
are considered species of concern that have the potential of impacting Warren County. For the purpose of this
HMP Update, these species will be discussed further.

Asian Longhorned Beetle

The Asian Longhorned Beetle (ALB) is a wood-boring beetle believed to have been introduced into the United
States on wood pallets and wood packing material in cargo shipments from Asia. ALB larvae bore through
wood of numerous hardwood species that include maples, elm, horsechestnut, willow, sycamore, and birch.
ALB boring physically weakens the trees and disrupts sap flow. It was first discovered in the United Statesin
1996 on severa hardwood trees in Brooklyn, New York. Currently, ALB is not found in Warren County;
however, it isaspecies of concern for the County and the surrounding area and it isimpacting surrounding aress.

Balsam Woolly Adelgid

The balsam woolly adelgid, Adelges piceae (Ratzeburg), is atiny sucking insect that was introduced into North
Americafrom Europe. It first entered in the northeastern United States and southeastern Canada around 1900.
This insect infects and kills fir trees, with North American species being the most sensitive to attack. As the
adelgids feed on the bark of stems, they release toxins contained in their saliva. These toxins severely weaken
the tree, affecting devel opment and growth. Extensive tree mortality has occurred in the southeast and northwest
United States. Currently, balsam woolly adelgid is not found in Warren County; however, it is a species of
concern for the County and the surrounding area.

Hemlock Woolly Adelgid

The hemlock woolly adelgid (Adelges tsugae) is native to parts of Asiaand wasfirst discovered in New York in
1985. The adelgid useslong mouth parts to extract sap and nutrients from hemlock foliage, which prevents free
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growth and causes needles to discolor from deep green to grayish green, and to drop prematurely. The loss of
new shoots and needles seriously impairs tree health. Infestation is usually fatal to the host after several years.
From the first discovery of the hemlock woolly adelgid in the Hudson Valley in the 1980's, the insect has spread
north and west to the Catskills, the Capital Region and even the Finger Lakes and other parts of Western New
York. Currently, 25 counties in New York State are infested with the hemlock woolly adelgid. Currently,
hemlock woolly adelgid is not found in Warren County; however, it is a species of concern for the County and
the surrounding area.

Sirex Woodwasp

Sirex woodwasp is a Eurasian native, which wasfirst discovered in New Y ork State in 2005. Thiswas the first
North American discovery of this exotic, invasive pest that is one of the top 10 most serious forest insect pest
invaders worldwide. Native woodwasps utilize dead and dying pines, whereas the invasive sirex woodwasp
attack healthy pines as well. Pines, with a diameter of six inches or greater, are susceptible; however, stressed,
suppressed, and crowded pines are favored by the sirex woodwasp (NY IS, 2013). All pine species are believed
to be at risk, particularly stressed Scots (or Scotch), red and eastern white pines (NY SDEC, 2013). Sirex
woodwasp has been identified in Warren County and is a species of concern for the County and the surrounding
area (Adirondack Park Invasive Plant Program 2016).

Emerald Ash Borer

Emerald Ash Borer (EAB) was first discovered in the United States in 2002 in southeastern Michigan. This
Asian beetle infests and kills North American ash species, including green, white, black and blue ash; making
al native ash trees susceptible to this insect. The insect are typically present from late May through early
September and are most common in June and July. Signs of infection include tree canopy dieback, and yellowing
and browning of leaves. Most trees die within two to four years of becoming infested. The emerald ash borer
isresponsiblefor the destruction of over 50 million ash treesin the United States sinceitsdiscovery in Michigan.
Currently, EAB is not found in Warren County; however, it is a species of concern for the County and the
surrounding area.

Gypsy Moth

The gypsy moth (Lymantria dispar) isanon-native insect from France. Its caterpillar (larva) stage eatsthe leaves
of alarge variety of trees. A sample of some of the many species it eats includes oak, maple, apple, crabapple,
aspen, willow, birch, mountain ash, pine and spruce. The populations of gypsy moths rise and fall in cycles.
When populations are high, thousands of acres of trees can be damaged. Even though they do not pose a major
threat to treesin New Y ork State, gypsy moths are not native and their populations can reach high, destructive
(outbreak) levels (NY SDEC 2016).

Extent and Location

The presence of invasive and nuisance species have been reported throughout New York State and Warren
County. Information regarding the extent and location of these speciesis further discussed below.

Asian Long-horned Beetles (ALB)

Although it is believed that this beetle arrived in the U.S. between the 1980's and 1990's, the ALB was first
discovered in McCarren Park of Greenpoint, Brooklyn on August 19, 1996 and soon after in Amityville, Long
Island in September 1996. Since then, infestations were found in and around New Y ork City, including on Long
Island, Manhattan, Queens and Flushing Park. At present, it has been found in several areasin New Y ork City
and Long Island, the Chicago area (the quarantine having been lifted on July 12, 2006), New Jersey, and Toronto,
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warehouses and residential sitesin 14 states. This detection led to actions that prevented the ALB from getting
outdoors.

The USDA-APHIS Plant Protection and Quarantine (PPQ) has implemented quarantine and control strategies
and restrictionsin New Y ork State, Illinois, and New Jersey that seek to eradicate this serious pest from the U.S.
Quarantine areas have been established where beetles or their damage have been found, as alegal measure taken
by astate of federal agency to prohibit the spread of apest from one areato another. Code of Federal Regulations
(e-CFR), Title 7: Agriculture, PART 301—Domestic Quarantine Notices, have been developed by the USDA-
APHIS for handling wood and planting trees in these ALB quarantine zones. The Nature Conservancy has
indicated that if ALBs were to break out of the established quarantine areas and spread into upstate New Y ork
State and New England, they could cause a devastating economic blow to the sugar maple, tourism, timber, and
forest product industries. Over 1.5 hillion trees are susceptible across New England (The Nature Conservancy,
2007). Quarantine zones in New Y ork State have been limited to New Y ork City and Long Island; there have
been none in Warren County.

Balsam Woolly Adelgid

Balsam woolly adelgid infest and kill fir trees and the North American species of fir are the most sensitive to
attack. According to the Adirondack Park Invasive Plant Program (APIPP) - http://adkinvasives.comV/, balsam
woolly adelgid is found within Warren County. As illustrated in Figure 5.4.3-1, the County has experienced
losses from the impacts of balsam woolly adelgid. For those areas in the County impacted by balsam woolly
adelgid, most saw one to five square feet of loss to balsam trees from this pest. A majority of losses occurred in
the Adirondack State Park.
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Figure 5.4.3-1. Total Loss from Balsam Woolly Adelgid

Source:  USDA 2015
Note: Warren County is outlined in red.

Hemlock Woolly Adelgid

From thefirst discovery of the hemlock woolly adelgid in the Hudson Valley in the 1980's, the insect has spread
north and west to the Catskills, the Capital Region and even the Finger Lakes and other parts of Western New
York. Currently, 25 New Y ork counties are infested with the hemlock woolly adelgid. Warren County has not
had any detections of hemlock woolly adelgid; however, infestation of this insect is spreading throughout the
State and the County has the potential to be impacted in the future.
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Figure 5.4.3-2. Hemlock Woolly Adelgid in New York State

Source:  NYSDEC 2015

Sirex Woodwasp

The speciesis native to Europe, Asia, and North Africa. It can now be found within the northeast United States
ranging from Michigan to New Hampshire. In New Y ork State, the largest damage is being seen in plantation
Scots, Austrian, and red pine. These plantations were planted in the early to mid-20™ century and were often
unmanaged. Now, they are crowded, stressed and underperforming. According to the U.S. Forest Service,
Warren County has low to high susceptibility potential of a Sirex woodwasp infestation (NY IS 2013). Figure
5.4.3-3 displays Sirex Woodwasp susceptibility in the northeast United States.
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Figure 5.4.3-3. Sirex Woodwasp Susceptibility in the Northeast U.S.

Source:  USDA Forest Service, 2006
Note: The black circle indicates the approximate location of Warren County.

Emerald Ash Borer

As of early 2015, EAB has been confirmed in 24 states, including New York State, and in two Canadian
provinces. It has killed millions of ash trees in southeastern Michigan along and tens of millions more in the
infested states. EAB caused regulatory agencies and the USDA to enforce quarantines and fines to prevent
potentially infested ash trees, logs or hardwood firewood from moving out of areas where EAB isfound.

Figure 5.4.3-4 shows the location of the quarantine areas of New York State. The figure shows that Warren
County is not in a quarantine area; however, ash trees are found in the County and has the potential of being
impacted by EAB in the future.
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Figure 5.4.3-4. Emerald Ash Borer Quarantine Areas in New York State

Source:  NYSDEC 2015

Gypsy Moth

The gypsy moth isasignificant non-native forest pest in the United States. The USDA as agypsy moth program
that regulates the movement of gypsy moth host material from infested areas to other areas of the country. This
program is afederal -state partnership that prevents the establishment of gypsy mothsin areas of the United States
that are not contiguous to current regulated states and counties. Figure 5.4.3-5 illustrates the quarantine areas of
the United States. Warren County is located within a gypsy moth quarantine area.
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Figure 5.4.3-5. Gypsy Moth Quarantine Areas in the United States

Source:  USDA 2015

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with
infestation events throughout New York State and Warren County. With so many sources reviewed for the
purpose of this HMP, loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information identified
during research for thisHMP.

Between 1953 and 2016, New Y ork State has not been included in infestation-related FEMA emergency or major
disaster declarations (FEMA 2016).

Based on all sources researched, Warren County is currently impacted by balsam woolly adelgid, sirex
woodwasp and the gypsy moth. However, specific occurrences and losses were not identified for these
infestations in the County.

Probability of Future Events

Based on historical documentation, increased incidences of infestation throughout New Y ork and the overall
impact of changing climate trends, it is estimated that Warren County and all its jurisdictions will continue to
experience infestation events that may induce secondary hazards and health threats to the County population if

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.4.3-8
December 2016



Section 5.4.3: Risk Assessment - Infestation

infestations are not prevented, controlled or eradicated effectively. The Planning Committee views this as a
“Frequent” hazard of concern (hazard event that occurs more frequently than once in 25 years) (see Table 5.3-3
in Section 5.3).

Climate Change Impacts

Climate change is beginning to affect both people and resources in New York State, and these impacts are
projected to continue growing. Impacts related to increasing temperatures and 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 devel opment of adaptation strategiesinformed by both local experience and scientific
knowledge (New Y ork State Energy Research and Development Authority [NY SERDA], 2011).

Each region in New Y ork State, as defined by ClimAID, has attributes that will be affected by climate change.
Warren County is part of Region 7 (see Figure 5.4.3-6), 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. (NY SERDA 2011).

Figure 5.4.3-6. Climate Regions of New York State

Source:  NYSERDA 2011
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Temperatures in New Y ork 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° Fto 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 (NY SERDA 2014).

Regional precipitation across New Y ork 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 (NY SERDA 2014).

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). Table 5.4.3-1 displays the projected seasonal precipitation change for
the Adirondack Mountains ClimAID Region (NY SERDA, 2011).

Table 5.4.3-1. Projected Seasonal Precipitation Change in Region 7, 2050s (% change)

Winter | Spring | Summer | Fall
+5to +15 -5to +10 -5t0 +5 -5to +10
Source:  NYSERDA 2011

The projected increasein precipitation is expected to fall in heavy downpoursand lessin light rains. Theincrease
in heavy downpours has the potential to affect drinking water; heighten the risk of riverine flooding; flood key
rail lines, roadways and transportation hugs; and increase delays and hazards related to extreme weather events
(NYSERDA 2011). Less frequent rainfall during the summer months may impact the ability of water supply
systems. Increasing water temperatures in rivers and streams will affect aguatic health and reduce the capacity
of streams to assimilate effluent wastewater treatment plants (NY SERDA 2011).

Figure 5.4.3-7 displays the project rainfall and frequency of extreme stormsin New Y ork State. The amount of
rain fal in a 100-year event is projected to increase, while the number of years between such storms (return
period) is projected to decrease. Rainstorms will become more severe and more frequent (NY SERDA 2011).

Figure 5.4.3-7. Projected Rainfall and Frequency of Extreme Storms

Source:  NYSERDA 2011
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over thelast 100 years. There has also been an increase in the number of two-inch rainfall events over a 48-hour
period since the 1950s (a 67-percent increase). The number and intensity of extreme precipitation events are
increasing in New Y ork State as well. More rain heightens the danger of localized flash flooding, streambank
erosion and storm damage (DeGaetano et al [Cornell University], 2011).

With the projection of temperature and rainfall increase due to climate change, there is evidence that climate
change may be a factor in the expansion of infectious diseases in the U.S. Mosquitos capable of carrying and
transmitting diseases now livein at least 28 states. Astemperaturesincrease and rainfall patterns change, these
insects can remain active for longer seasons and in wider areas. Lyme disease could expand throughout the
United States and northward into Canada, as temperatures warm, alowing ticks to move into new regions.
Warmer temperatures, heavy rainfall and high humidity have reportedly increased the rate of human infection
of WNV (Natural Resources Defense Council 2013).
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5.4.3.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For infestation, Warren County has been identified as the hazard area. Therefore, all assets in Warren
County, as described in the County Profile section, are vulnerable to infestation. The following text evaluates
and estimates the potential impact of infestation on the County including:

o Overview of vulnerability
o Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability
o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Infestation is a significant concern to Warren County, mainly due to its impact on public health and natural
resources. Estimated losses are difficult to quantify; however infestation can impact Warren County’'s
population and economy. Direct impacts of infestation have cascading indirect impacts. As vegetation dies or
becomes stressed/weakened by pests such as balsam woolly adelgid or sirex woodwasp, thereis an increasein
available fuel and increase in high intensity wildfires. As species composition changes due to infestation
outbreaks, whole fire regimes can shift. Physical stresses on trees may also affect how street trees respond to
physical stresses caused by other natural hazards such as hurricanes, drought and ice storms (Kurtz, 2007).

Data and Methodology

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.

Impact on Life, Health and Safety

The entire population of Warren County is vulnerable to infestation.

Impact on General Building Stock and Critical Facilities

No structures are anticipated to be directly affected by infestation.

Impact on Economy

The impact infestation has 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 infestation
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.

Impact of Future Growth and Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the
County. Any areas of growth could be potentially impacted by the infestation hazard because the entire planning
areais exposed and vulnerable.
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Additional Data and Next Steps

For the Plan Update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Y ork State, Warren County, and local efforts.
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5.4.4 Landslide

This section provides a profile and vulnerability assessment for the landslide hazard.

5.4.4.1 Hazard Profile

This section provides profile information including description, extent, location, previous occurrences and losses
and the probability of future occurrences.

Description

According tothe U.S. Geological Survey (USGS), theterm landdide includes awide range of ground movement,
such asrock falls, deep failure of dopes, and shallow debris flows. Although gravity acting on an over steepened
slope is the primary reason for a landdlide, there are other contributing factors (USGS 2013). Among the
contributing factors are: (1) erosion by rivers, glaciers, or ocean waves which create over-steepened slopes; (2)
rock and soil slopes weakened through saturation by snowmelt or heavy rains; (3) earthquakes which create
stresses making weak slopes fail; and (4) excess weight from rain/snow accumulation, rock/ore stockpiling,
waste piles, or man-made structures. Scientists from the USGS aso monitor stream flow, noting changes in
sediment load in rivers and streams that may result from landslides. All of thesetypes of landdides are considered
aggregately in USGS landslide mapping.

Landslide materials may be composed of natural rock, soil, artificial fill, or a combination of these materials.
They can be caused by numerous factors such as volcanic eruptions, earthquakes, fire, storms, and by human
land modifications. Landslides can transpire quickly with little to no warning. Depending on the location of a
landslide, they can pose significant risks to health, safety, transportation, as well as other services. Annually,
landdlidesin the U.S. cause approximately $3.5 billion in damages and between 25 and 50 fatalities (NY SHMP
2014).

Location

The entire U.S. experiences landslides, with 36 states having moderate to highly severe landslide hazards.
Expansion of urban and recreational developments into hillside areas exposes more people to the threat of
landslides each year. According to the USGS, Warren County has areas of high potential; however, the majority
of the County has low landdide potential. For a figure displaying the landslide potential of the conterminous
United States, please refer to http://pubs.usgs.gov/fs/2005/3156/2005-3156.pdf (USGS 2005).

The potential for landslides exists across New Y ork State and in Warren County. Scientific and historical data
exists for New Y ork State which indicates that some areas of the State have a substantial landslide risk. It is
estimated that 80% of New Y ork State has a low susceptibility to the landslide hazard. In general, the highest
potential for landslides can be found along major rivers and lake valleys that were formerly occupied by glacial
lakes resulting in glacial lake deposits and usually associated with steeper slopes (for example, the Hudson and
Mohawk River Valleys). Some natural variables such as soil properties, topographic position and slope, and
historical incidence all contribute to determining the overall risk of landslide activity in any particular area.

Extent

To determine the extent of alandslide hazard, the affected areas need to be identified and the probability of the
landslide occurring within some time period needs to be assessed. Natural variablesthat contribute to the overall
extent of potential landslide activity in any particular areainclude soil properties, topographic position and slope,
and historical incidence. Predicting a landdlide is difficult, even under ideal conditions and with reliable
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information. Asaresult, the landslide hazard is often represented by landslide incidence and/or susceptibility,
as defined below:

e Landdlide incidence is the number of landslides that have occurred in a given geographic area. High
incidence means greater than 15% of a given area has been involved in landsliding; medium incidence
means that 1.5 to 15% of an area has been involved; and low incidence means that less than 1.5% of an
area has been involved (State of Alabama Date Unknown).

o Landdlide susceptibility is defined as the probable degree of response of geologic formations to natural
or artificia cutting, to loading of slopes, or to unusually high precipitation. It can be assumed that
unusually high precipitation or changes in existing conditions can initiate landslide movement in areas
where rocks and soils have experienced numerous landslides in the past. Landdlide susceptibility
depends on slope angle and the geologic material underlying the slope. Landslide susceptibility only
identifies areas potentialy affected and does not imply a time frame when a landslide might occur.
High, medium, and low susceptibility are delimited by the same percentages used for classifying the
incidence of landdiding (State of Alabama Date Unknown).

Previous Occurrences and Losses

Numerous sources provided historical information regarding previous occurrences and losses associated with
geological hazard events throughout Warren County. According to the 2014 New York State HMP, Warren
County has experienced one landdlide between 1960 and 2012. Many sources were reviewed for the purpose of
this HMP and loss and impact information could vary depending on the source. Therefore, the accuracy of
monetary figures, if any, is based only on the available information identified during research for thisHMP.

Between 1953 and 2015, FEMA issued a disaster (DR) or emergency (EM) declaration for the New Y ork State
for one geological hazard-related event, classified as severe storm, heavy rain, landslides and flooding (DR 487
in October 1975). This declaration did not include Warren County (FEMA 2015).

For thisHMP, known landslide events that have impacted Warren County between 2010 and 2016 are identified
below. Many sources were researched for historical information regarding landslide eventsin Warren County;
however, limited information was found. Major land failure events that have impacted the County are
summarized in Table 5.4.4-1.
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FEMA Declaration County
Losses / Impact

Declared?
Flooding occurred along the Hudson River in Warren County, from North River

southward to the Saratoga County line. Many towns reported flooding of roadways,
homes, and riverside camps. Numerous roads were closed throughout the County. The
river gauge at North Creek on the Hudson River crested at 13.65 feet (flood stageis 10

Dates of Event Event Type Number

Severe Storms,
Flooding .
Al 7o ’ ) feet). In North Creek, a couple hundred feet of railway tracks were reported under two
P 2 2 200, Tg{:ﬁdﬂﬁi r?gd DR Ve to five feet of water and several buildingsin the train station flooded. There were
ng]n ds washouts on 13" Lake, Parrish and Beach Roads in the Town of Johnsburg due to the
heavy rain from the thunderstorms. There was a reported mudslidein North
River/North Creek (Town of Johnsburg) 13" Lake Road. There was another reported

incident at Laflure Lane and Old River Road in Chestertown (Town of Chester).
During a heavy rain event, a stone wall that supported State Route 9N in Hague gave
Mudslide N/A N/A way and set off amudslide that sent guardrails, trees and debrisinto Lake George. The
NY SDOT temporarily stabilized the area with fill to keep the road open.

May 15, 2011
A mudslide near Warrensburg closed a portion of Route 418, from Warrensburg to
April 12, 2014 Mudslide N/A N/A Thurman, in southeastern Adirondacks. Mud and trees covered approximately 100 feet
of the roadway; however, there were no injuries as aresult of this event.
Sources: NOAA-NCDC 2015; FEMA 2015; NASA 2015
FEMA Federal Emergency management Agency
NCDC National Climatic Data Center
NOAA National Oceanic and Atmospheric Administration
NYSDOT New York State Department of Transportation

5.4.4-3
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Probability of Future Events

Based upon risk factors for and past occurrences, it is likely that landslides will occur in Warren County in the
future. Landslide probabilitiesarelargely afunction of surface geology, but are also influenced by both weather
and human activities. Based on recent occurrences, the County can expect to experience 0.4 landslides each
year. Itisestimated that the County will continue to experience direct and indirect impacts of geological hazards
and its impacts on occasion, with the secondary effects causing potential disruption or damage to communities.

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for landslides in the County is considered *frequent'
(likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

Climate change may impact storm patterns, increasing the probability of more frequent, intense storms with
varying duration. Increase in global temperature could affect the snowpack and its ability to hold and store water.
Warming temperatures also could increase the occurrence and duration of droughts, which would increase the
probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these factors would
increase the probability for landslide occurrences.
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Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For landdlides, the known vulnerable areas asidentified by New Y ork State and others have been identified
as the hazard area. The following text evaluates and estimates the potential impact of landslides on Warren
County including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

o Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy and environment, and (5) future growth and devel opment

o Effect of climate change on vulnerability

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Vulnerability to ground failure hazards is a function of location, soil type, geology, type of human activity, use,
and frequency of events. The effects of ground failure on people and structures can be lessened by total
avoidance of hazard areas or by restricting, prohibiting, or imposing conditions on hazard-zone activity. Local
governments can reduce ground failure effects by educating themselves on past hazard history of the site and by
making inquiries to planning and engineering departments of local governments (National Atlas, 2007).

Data and Methodology

The 2014 New Y ork State Hazard Mitigation Plan (NY S HMP) was used to assess the County's vulnerability to
landslides. To determine the vulnerability within the State, each county jurisdiction accumulated points based
on the value of each variableindicator; the higher the indication for landslide exposure the more points assigned,
resulting in afinal rating score. The results of the State's landslide vulnerability assessment present a collective
review of counties most threatened by and vulnerable to the landslide hazard using readily available information.
Based on this, Warren County received a rating score of 5 (out of 15). Figure 5.4.4-1 presents the landdlide
incidence and susceptibility in New York State. According to this figure, Warren County has an overall low
incidence, with avery small area of high incidence in the southeast corner of the County.

Impact on Life, Health and Safety

In order to determine the population risk of landdide incidence, the 2014 NY S HMP used data provided by the
USGS. Populations located within landslide susceptibility zones were used to determine the number of people
at risk of landslides. According to this data, 250 people in Warren County live within a high incidence zone,
while the remaining population, 65,457, living within alow incidence zone.

Impact on General Building Stock and Critical Facilities

Losses incurred from landslides within Warren County have been associated with roads. The impact of closed
roadways may be increased if the road is critical for hospitals and other emergency facilities.
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Figure 5.4.4-1. Landslide Incidence and Susceptibility in New York State

Source:  NYS HMP 2014
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Impact on the Economy

Landslide impacts on the economy and estimated dollar losses are difficult to measure. As stated earlier,
landslides can impose direct and indirect impacts on society. Direct costs include the actual damage sustained
by buildings, property and infrastructure. Indirect costs, such as clean-up costs, business interruption, loss of
tax revenues, reduced property values, and loss of productivity are difficult to measure. Additionally, land failure
threatens transportation corridors, fuel and energy conduits and communication lines (USGS 2003). Estimated
potential damages to general building stock can be quantified as discussed above. For the purposes of this
analysis, general building stock damages are discussed further.

Future Growth and Development

Asdiscussed in Section 4 and Volumelll, Section 9, areas targeted for future growth and devel opment have been
identified across the County. It is anticipated that new development within the high landslide incidence areas
identified by USGS will be exposed to landslide risks.

Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists feel that
melting glaciers could induce tectonic activity. Asice 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 dlip and stimulate volcanic activity according to research into prehistoric earthquakes and
volcanic activity. National Aeronautics and Space Administration (NASA) and USGS scientists found that
retreating glaciersin southern Alaska might be opening the way for future earthquakes.

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing
increased volumes of water from changesin the hydrograph could fail during seismic events. There are currently
no models available to estimate these impacts.

Additional Data and Next Steps

Obtaining historic damages to buildings and infrastructure incurred due to ground failure will help with loss
estimates and future modeling efforts, given a margin of uncertainty. More detailed landslide susceptibility
zones can be generated so that communities can more specifically identify high hazard areas. A pilot study was
conducted for Schenectady County, New Y ork as described in the 2011 New Y ork State Hazard Mitigation Plan
to develop higher resolution landslide susceptibility zones. The methodology included using the Natura
Resource Conservation Services (NRCS) Digital Soil Survey soil units and their associated propertiesincluding
the American of State Highway Transportation Officials (AASHTO) rating, liquid limit, hydrologic group,
percentage of silt and clay, erosion potential and slope derived from high resolution digital elevation models.
Further, research on rainfall thresholds for forecasting landslide potential may also be an option for Warren
County.
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5.4.5 Severe Storm

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
severe storm hazard in Warren County.

545.1 Profile

Hazard Description

For the purpose of this HMP and as deemed appropriated by the Warren County Steering and Planning
Committees, the severe storm hazard includes: hail, high winds, and thunderstorms, which are defined below.

Hailstorms

Hail forms inside a thunderstorm where there are strong updrafts of warm air and downdrafts of cold water. If
awater droplet is picked up by the updrafts, it can be carried well above thefreezing level. Water dropletsfreeze
when temperatures reach 32°F or colder. As the frozen droplet begins to fall, it may thaw as it moves into
warmer air toward the bottom of the thunderstorm. However, the droplet may be picked up again by another
updraft and carried back into the cold air and re-freeze. With each trip above and below the freezing level, the
frozen droplet adds another layer of ice. The frozen droplet, with many layers of ice, falls to the ground as hail.
Most hail issmall and typically less than two inchesin diameter (National Weather Service [NWS] 2010).

High Winds

High winds, other than tornadoes, are experienced in all parts of the United States. Areas that experience the
highest wind speeds are coastal regionsfrom Texasto Maine, and the Alaskan coast; however, exposed mountain
areas experience winds at least as high as those along the coast (Federa Emergency Management Agency
[FEMA] 1997; Robinson 2013). Wind beginswith differencesin air pressures. It isrough horizontal movement
of air caused by uneven heating of the earth’s surface. Wind occurs at all scales, from local breezes lasting a
few minutes to global winds resulting from solar heating of the earth (llicak 2005). High winds have the
potential to down trees, tree limbs and power lines which lead to widespread power outages and damaging
residential and commercial structures throughout Warren County. High winds are often associated by other
severe storm events such as thunderstorms, tornadoes, hurricanes and tropical storms (all discussed further in
this section). The following table provides the descriptions of winds used by the NWS.

Table 5.4.5-1. NWS Wind Descriptions

Sustained Wind Speed
Descriptive Term (mph)
Strong, dangerous, or damaging >40
Very Windy 30-40
Windy 20-30
Breezy, brisk, or blustery 15-25
None 5-15 or 10-20
Light or light and variable wind 0-5
Source:  NWS 2015
mph miles per hour
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Thunderstorms

A thunderstormis alocal storm produced by a cumulonimbus cloud and accompanied by lightning and thunder
(NWS2009). A thunderstorm formsfrom acombination of moisture, rapidly rising warm air, and aforce capable
of lifting air such as awarm and cold front, a sea breeze, or a mountain. Thunderstorms form from the equator
to asfar north as Alaska. Although thunderstorms generally affect a small area when they occur, they have the
potential to become dangerous due to their ability in generating tornadoes, hailstorms, strong winds, flash
flooding, and lightning. The NWS considers a thunderstorm severe only if it produces damaging wind gusts of
58 mph or higher or large hail one-inch (quarter size) in diameter or larger or tornadoes (NWS 2010).

Lighting is a bright flash of electrical energy produced by athunderstorm. The resulting clap of thunder isthe
result of a shock wave created by the rapid heating and cooling of the air in the lightning channel. All
thunderstorms produce lightning and are very dangerous. It ranks as one of the top weather killersin the United
States and kills approximately 50 people and injures hundreds each year. Lightning can occur anywhere there
is athunderstorm.

Thunderstorms can lead to flooding, landslides, strong winds, and lightning. Roads may become impassable
from flooding, downed trees or power lines, or alandslide. Downed power lines can lead to utility losses, such
as water, phone and electricity. Lightning can damage homes and injure people. Inthe U.S., an average of 300
people are injured and 50 people are killed by lightning each year. Typica thunderstorms are 15 miles in
diameter and last an average of 30 minutes. An estimated 100,000 thunderstorms occur each year in the U.S,,
with approximately 10% of them classified as severe. During the warm season, thunderstorms are responsible
for most of the rainfall.

L ocation

Hailstorms

Hailstorms are most frequent in the southern and central plains states in the United States, where warm moist air
off of the Gulf of Mexico and cold dry air from Canada collide, and thereby spawning violent thunderstorms.
This area of the United States is known as hail aley and lies within the states of Texas, Oklahoma, Colorado,
Kansas, Nebraska, and Wyoming. In New York State, hailstorms can occur anywhere within the State
independently or during a tornado, thunderstorm or lightning event. Figure 5.4.5-1 shows the number of hail
events from 1960 to 2014 across New Y ork State. The figure indicates that Warren County experienced 47 hall
events during this timeframe (National Oceanic and Atmospheric Administration [NOAA]).
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Figure 5.4.5-1. New York Hail Events by County 1960-2014

Source: NOAA Storm Events Database

High Winds

All of Warren County is subject to high winds from thunderstorms, hurricanes/tropical storms, tornadoes, and
other severe storm events. According to Figure 5.4.5-2, the FEMA Winds Zones of the United States map,
Warren County is located in Wind Zone |1, where wind speeds can reach up to 160 mph. The County is aso
located in the Hurricane Susceptible Region, which extends along the entire east coast from Maine to Florida,
the Gulf Coast, and Hawaii. This figure indicates how the frequency and strength of windstorms impacts the
United States and the general location of the most wind activity. Thisis based on 40 years of tornado data and
100 years of hurricane data, collected by FEMA.
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Figure 5.4.5-2. Wind Zones in the United States

Source: FEMA, 2001

Thunderstorms

Thunderstorms affect relatively small localized areas, rather than large regions like winter storms and hurricane
events. Thunderstorms can strike in all regions of the United States; however, they are most common in the
central and southern states. The atmospheric conditions in these regions of the country are ideal for generating
these powerful storms. It is estimated that there are as many as 40,000 thunderstorms each day worldwide. The
most thunderstorms are seen in the southeast United States, with Florida having the highest incidences (80 to
over 100 thunderstorm days each year). According to NOAA, Warren County can experience between 20 and
30 thunderstorms each year (NWS 2010).

Extent
Hailstorms

The severity of hail is measured by duration, hail size, and geographic extent. All of these factors are directly
related to thunderstorms, which creates hail. There is wide potential variation in these severity components.
The most significant impact of hail is damage to crops. Hail also has the potential to damage structures and
vehicles during hailstorms.
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Hail can be produced from many different types of storms. Typically, hail occurs with thunderstorm events.
The size of hail is estimated by comparing it to a known object. Most hailstorms are made up of a variety of
sizes, and only the very largest hail stones pose serious risk to people, when exposed. Table 5.4.5-2 shows the
different sizes of hail and the comparison to real-world objects.

Table 5.4.5-2. Hail Size

Size ‘ Inches in Diameter

Pea 0.25inch
Marble/mothball 0.50inch
Dime/Penny 0.75inch
Nickel 0.875inch
Quarter 1.0inch
Ping-Pong Ball 1.5inches
Golf Ball 1.75 inches
Tennis Ball 2.5inches
Baseball 2.75 inches
TeaCup 3.0inches
Grapefruit 4.0 inches
Softball 4.5inches

Source:  NWS 2015; NYS DHSES 2014

High Winds

The following table provides the descriptions of winds used by the NWS during wind-producing events.

Table 5.4.5-3. NWS Wind Descriptions

Sustained Wind Speed

Descriptive Term (mph)

Strong, dangerous, or damaging >40
Very Windy 30-40
Windy 20-30
Breezy, brisk, or blustery 15-25
None 5-15 or 10-20
Light or light and variable wind 0-5

Source: NWS 2010

mph miles per hour

The NWS issues advisories and warnings for winds. Issuance is normally site-specific. High wind advisories,
watches and warnings are products issued by the NWS when wind speeds may pose a hazard or is life
threatening. The criterion for each of these varies from state to state. Wind warnings and advisories for New
Y ork State are as follows:

e High Wind Warnings are issued when sustained wind speeds of 40 mph or greater lasting for one hour
or longer or for winds of 58 mph or greater for any duration or widespread damage are possible.

o Wind Advisories are issues when sustained winds of 30 to 39 mph are forecast for one hour or longer,
or wind gusts of 46 to 57 mph for any duration (NWS 2015).

Thunderstorms

Severe thunderstorm watches and warnings are issued by the local NWS office and Storm Prediction Center
(SPC). The NWS and SPC will update the watches and warnings and will notify the public when they are no
longer in effect. Watches and warnings for tornadoesin New Y ork State are as follows:
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e  Severe Thunderstorm Warnings are issued when there is evidence based on radar or a reliable spotter
report that a thunderstorm is producing, or forecast to produce, wind gusts of 58 mph or greater,
structural wind damage, and/or hail one-inch in diameter or greater. A warning will include where the
storm was located, what municipalities will be impacted, and the primary threat associated with the
severe thunderstorm warning. After it has been issued, the NWS office will follow up periodically with
Severe Weather Statements which contain updated information on the severe thunderstorm and will let
the public know when the warning is no longer in effect (NWS 2009; NWS 2010).

e  Severe Thunderstorm Watches areissued by the SPC when conditions are favorable for the devel opment
of severe thunderstorms over alarger-scale region for a duration of at least three hours. Tornadoes are
not expected in such situations, but isolated tornado devel opment may also occur. Watchesare normally
issued well in advance of the actual occurrence of severe weather. During the watch, the NWS will
keep the public informed on what is happening in the watch area and also let the public know when the
watch has expired or been cancelled (NWS 2009; NWS 2010).

e Specia Weather Statements for Near Severe Thunderstorms are issued for strong thunderstorms that
are below severelevels, but still may have some adverseimpacts. Usually, they areissued for the threat
of wind gusts of 40 to 58 mph or small hail less than one-inch in diameter (NWS 2010).

Previous Occurrences and L osses

Many sources provided historical information regarding previous occurrences and losses associated with severe
storm events throughout Warren County. With so many sources reviewed for the purpose of thisHMP, loss and
impact information for many events could vary depending on the source. Therefore, the accuracy of monetary
figures discussed is based only on the available information identified during research for this HMP.

Between 1954 and 2015, New York State was included in 54 FEMA declared severe storm-related disasters
(DR) or emergencies (EM) classified as one or acombination of the following hazards: coastal storm, high tides,
heavy rain, flooding, hurricane, ice storm, severe storms, thunderstorms, tornadoes, tropical storm, straight-line
winds, and landdlides. Generally, these disasters cover a wide region of the State; therefore, they may have
impacted many counties. Of those declarations, Warren County has been included in ten declarations (FEMA
2015).

For this 2016 Plan update, known severe storm events, including FEMA disaster declarations, which have
impacted Warren County between 2010 and 2015 are identified in Table 5.4.5-4. For detailed information on
damages and impacts to each municipal, refer to Section 9 (jurisdictional annexes). Please note that not al
events that have occurred in Warren County are included due to the extent of documentation and the fact that
not all sources may have been identified or researched. Loss and impact information could vary depending on
the source. Therefore, the accuracy of monetary figures discussed is based only on the available information
identified during research for this plan.
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Table 5.4.5-4. Severe Storm Events in Warren County between 2010 and 2015

Dates of Event

March 13- 31,
2010

Event Type

Severe Storms and
Flooding

FEMA

Declaration
Number

DR-1899

Location /
County

Designated?

Yes

Losses / Impacts

A low pressure system tracked northeast over northeastern United States on March
23rd, bringing a moderate to heavy rainfall to east central New Y ork. The ground
was aready nearly saturated from recent snow melt, causing rivers and streams to
run high. In Warren County, a bridge was reported washed out on Harrington Road
in the Town of Johnsburg due to a possible beaver dam break a ong Johnson Brook.
The County reported a total of $25,000 in property damage.

The remnants of Tropical Storm Nicole brought very heavy rains to east-central

October 1, 2010

Flooding
(Remnants of Tropical
Storm Nicole)

N/A

N/A

New York State. Rainfall totals from this storm ranged from three to nine inches,

resulting in widespread river and small stream and urban flooding, including water

in basements. In Warren County, there was standing water reported in the City of

Glens Falls at the intersection of Sherman Avenue and EIm Street due to the heavy
rains.

Heavy showers and thunderstorms impacted the western and central Mohawk

April 28-30, 2011

Severe Storms,

Flooding, Tornadoes,

and Straight-Line
Winds

DR-1993

Yes

Valley, Adirondack region, and the Upper Hudson River Valley, including the Lake

George Region (Warren County). Thunderstorms produced severe weather and

very heavy rainfall. The combination of the rainfall and rapid snowmelt due to
warm temperatures led to increased runoff and rapid river rises.

In Warren County, flooding from this event covered nearly two-thirds of the
County. Flooding occurred along the Hudson River in the County from North
River southward to the Saratoga County line. Numerous municipalities reported
flooding of roadways, houses, and riverside camps. Some properties had severa
feet of water in them. Many major roadways were closed in the County due to
flooding. The North Creek Trailer Park on Route 28 in the Town of Johnsburg was
evacuated because water from the Hudson River entered the park. A mudslidein
excess of 200 feet occurred on 13™ L ake Road in North River/North Creek. Inthe

hamlet of North Creek (Town of Johnsburg), a couple hundred feet of railway
tracks were reported under two to five feet of water with several buildings at the
train station being flooded as well. In the Town of Stony Creek, the 1,000 Acres
Golf Course was flooded with the 9™ green under eight feet of water. Flood water
receded through April 30™. The County had approximately $676,000 in property
damage from this event.

A combination of individual storms caused severe damage along athin line through

May 27 — June 2,
2011

Flooding,
Thunderstorm Wind,
Hail (Memoria Day

Storm)

N/A

N/A

the County and impacted the Towns of Stony Creek, Thurman, Warrensburg,
Horicon, and Bolton. A swath of heavy rainfall which fell in just afew hours
causing flash flooding, resulting in road closures with significant damage to many
roadways, washed-out culverts and aleast a couple of washed-out bridges. In
addition, afew of the storms were severe producing large hail up to the size of a
golf ball and some trees were downed by strong thunderstorm winds.

5.4.5-7
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Declaration

County
Dates of Event Event Type Number

Designated? Losses / Impacts
It was reported that seven area fire departments, three EMS crews, the Warren
County Sheriff's Office, State Police, along with state, county and local highway
departments all responded to the flooding.
Numerous trees were reported down on wires in Chestertown, aswell asin
Thurman, and Warrensburg.

Nickel size hail was reported in Chestertown and Stony Creek, quarter size hail was
reported in Hague, ping-pong ball size hail was reported in Thurman, and golf ball
size hail was reported in Warrensburg.

The County had $13.125 million in damages from this event.

The greatest impact of Irenein eastern New Y ork State was heavy to extreme
rainfall which resulted in catastrophic flooding across portions of the region.
Rainfall amounts averaged between four and eight inches with amounts of up to 12
inchesfalling in the eastern Catskills and Schoharie Valley. Three to six inches
were common across the Lake George and Saratogaregions. Therainfall resulted
in widespread flash flooding and river flooding across eastern New Y ork State.
Bridges were closed on major roadways in this area of the State.

FEMA Location /

Augu;t)1218-30, Hurricane Irene DR-4020 Yes _
In Warren County, wind and flood damage occurred throughout the county. The
most severe was limited to the Lake Champlain Watershed area, located on the
eastern side of the County, and in the Lake George and West Mountain areas. In

the Town of Lake George, Route 9N was flooded from the Route 9/9N spilt south
to the ramp for Exit 21 for the Northway. Route 9L was also flooded between
Route 9N and Bay Road. Two of the seven docks in the Village of Lake George
floated off and were crushed.

Hurricane Sandy moved up the east coast of the United States during the last week

of October 2012. As the storm made landfall in southern New Jersey, bands of rain

moved across eastern New York State. Rainfal totalsin this part of the State were
minimal and did not cause any flooding. The storm did bring strong and gusty
winds to the area, bringing down trees and power lines across the region. Wind

Hurricane Sandy EM-3351 Yes gusts ranged from 40 to 60 mph.

October 27 —
November 8, 2012

In Warren County, wind gusts of 65 mph pushed down the length of Lake George,

creating waves that threatened to spill over the shoreline. Some of the docks along

the Lake were damaged but flooding did not occur. Numerous private boats were
sunk or damaged. In Glens Falls, trees and wires were knocked down from the

winds.
Heavy rain fell across the Mohawk Valley and western Adirondacks with rates of
Severe Storms and one inch per hour with three to five inches of rain falling in total. This event, with
June 28, 2013 Flooding DR-4129 Yes the combination of a previous rainfall event, led to significant flash flooding across

both the Mohawk Valley and Adirondacks. Many roads were washed out and
closed. Urbanized areas aong the Mohawk River experienced flooding as well.

5.4.5-8
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FEMA Location /
Declaration County

Dates of Event Event Type Number Designated? Losses / Impacts
Many communities declared state of emergencies and President Obama signed a
major disaster declaration for New Y ork State which included Herkimer,
Montgomery and Warren Counties.

In Warren County, the Town of Johnsburg experienced severe flooding from this
event. Flash flooding occurred in the Bakers Mill section of the Town. Water
rescue teams were deployed to several homes that were threatened by flooding. A
state of emergency was declared for the Town as aresult of flooding.

Sources: FEMA 2015; NYSDEC; Robinson 1999
FEMA Federal Emergency Management Agency
NYSDEC New York State Department of Environmental Conservation
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Probability of Future Occurrences

Predicting future severe storm events in a constantly changing climate has proven to be a difficult task.
Predicting extremesin New Y ork State is particularly difficult because of the region’s geographic location. Itis
positioned roughly halfway between the equator and the North Pole and is exposed to both cold and dry
airstreams from the south. The interaction between these opposing air masses often leads to turbulent weather
across the region (Keim, 1997). The following table provides the probability of occurrences of severe storm
events. Based on historic occurrences, thunderstorm events are the most common in Warren County, followed
by hail events. However, the information used to calculate the probability of occurrencesis only based on using
NOAA-NCDC storm events database results.

Table 5.4.5-5. Probability of Occurrence of Severe Storm Events

Rate of
Occurrence
Number of or Recurrence Probability % chance of
Occurrences Annual Number | Interval (in years) of Event in occurrence
Between 1950 of Events (# Years/Number any given in any given
Hazard Type and 2015 (average) of Events) year year
Hail 47 0.72 1.40 0.71 71.21
High or Strong 42 0.65 157 0.64 63.64
Wind
Thunderstorm 163 251 0.40 1 100
Lightning 7 0.11 9.43 0.11 10.61

Source: NOAA-NCDC 2015
Note: Probability was cal culated using the avail able data provided in the NOAA-NCDC storm events database.

It is estimated that Warren County will continue to experience direct and indirect impacts of severe storms
annually that may induce secondary hazards such as flooding, infrastructure deterioration or failure, utility
failures, power outages, water quality and supply concerns, and transportation delays, accidents and
inconveniences.

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for ranking hazards. Based on historical records and input from
the Planning Committee, the probability of occurrence for severe storms in the County is considered ‘ frequent’
(likely to occur more than once every 25 years, as presented in Table 5.3-3).

Climate Change I mpacts

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 devel opment of adaptation strategiesinformed by both local experience and scientific
knowledge (New Y ork State Energy Research and Development Authority [NY SERDA], 2011).

Each region in New Y ork State, as defined by ClimAID, has attributes that will be affected by climate change.
Warren County is part of Region 7 (see Figure 5.4.5-3), 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. (NY SERDA 2011).
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Figure 5.4.5-3. Climate Regions of New York State

Source:  NYSERDA 2011

Temperatures in New Y ork 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° Fto 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 (NY SERDA 2014).

Regional precipitation across New Y ork 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 (NY SERDA 2014).

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). Table 5.4.5-6 displays the projected seasonal precipitation change for
the Adirondack Mountains ClimAID Region (NY SERDA, 2011).

Table 5.4.5-6. Projected Seasonal Precipitation Change in Region 7, 2050s (% change)

Winter | Spring | Summer | Fall
+5to +15 -5to +10 -5to+5 -5to +10
Source:  NYSERDA 2011
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The projected increase in precipitation is expected to fall in heavy downpoursand lessin light rains. Theincrease
in heavy downpours has the potential to affect drinking water; heighten the risk of riverine flooding; flood key
rail lines, roadways and transportation hugs; and increase delays and hazards related to extreme weather events
(NYSERDA 2011). Less frequent rainfall during the summer months may impact the ability of water supply
systems. Increasing water temperatures in rivers and streams will affect aguatic health and reduce the capacity
of streams to assimilate effluent wastewater treatment plants (NY SERDA 2011).

Figure 5.4.5-4 displays the project rainfall and frequency of extreme stormsin New Y ork State. The amount of
rain fal in a 100-year event is projected to increase, while the number of years between such storms (return
period) is projected to decrease. Rainstorms will become more severe and more frequent (NY SERDA 2011).

Figure 5.4.5-4. Projected Rainfall and Frequency of Extreme Storms

Source:  NYSERDA 2011
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Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the severe storm hazard, all of Warren County is exposed and vulnerable. Therefore, all assetsin the
County (population, structures, critical facilities and lifelines), as described in Section 4 (County Profile), are
exposed and potentialy vulnerable. The following text evaluates and estimates the potential impact of severe
storm on the County including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2011 Warren County Hazard Mitigation
Plan

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

The high winds and air speeds of any severe storm often result in power outages, disruptions to transportation
corridors and equipment, loss of workplace access, significant property damage, injuries and loss of life, and the
need to shelter and care for individuals impacted by the events. A large amount of damage can be inflicted by
trees, branches, and other objectsthat fall onto power lines, buildings, roads, vehicles, and, in some cases, people.
The risk assessment for severe storm evaluates available data for a range of storms included in this hazard
category.

Losses from wind are primarily associated with severe thunderstorm or tropical depression/storm-related winds
and rain (see flooding discussion in Section 5.4.2 [Flood]). Secondary flooding associated with the torrential
downpours during severe storms is also a primary concern in Warren County. The County has experienced
flooding in association with numerous severe stormsin the past.

Theentireinventory of Warren County isat risk of being damaged or lost due to impacts of severe storms (severe
wind). Certain areas, infrastructure, and types of building are at greater risk than others due to proximity to
falling hazards and manner of construction. Potential |osses associated with high wind events were calculated
for Warren County using a historic scenario, based on the New England Hurricane of 1938 (“Long Idand
Express’), a strong Category 3 storm that that tracked just to the east of Warren County. Wind gusts reached
Category 5 strength as the storm made landfall in southern New England, and the storm is considered to be the
worst hurricane to strike New England in modern times. The storm is believed to have entered Vermont as a
Category 2 and exited into Quebec as a Category 1. The storm track is shown below in Figure 5.4.5-6.
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Figure 5.4.5-6. 1938 Historic Storm Track

Source:  Warren County GIS, HAZUS 3.0

HAZUS 3.0 was used to calculate the impacts on current population, existing structures and critical facilitiesin
the County if the 1938 storm were to hit in present times. Results are presented below, following a summary of
the data and methodol ogy used.

Data and Methodology

At the recommendation of FEMA HAZUS technical support staff, and with input from the Steering and Planning
Committees, the severe storm hazard for Warren County was analyzed using a historic scenario based on the
New England Hurricane of 1938, described in the section above. The historic scenario was run using the
HAZUS-MH 3.0 methodology and model. The 2010 U.S. Census population and general building stock data
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availablein HAZUS 3.0 were used to support an evaluation of assets exposed to the 1938 storm and the potential
impacts associated with this hazard. Figure 5.4.5-6 shows the storm track used in the model.

HAZUS-MH 3.0 contains data on historic wind speeds, surface roughness and vegetation (tree coverage).
Surface roughness and vegetation data support the modeling of wind force across various types of land surfaces.
Hurricane and inventory data available in HAZUS-MH 3.0 were used to evaluate potential losses from a repeat
of the 1938 storm in the present day. The default datain HAZUS-MH was determined to be the best available
for usein this evaluation.

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Warren County (65,707 people) is exposed to severe
storm events (U.S. Census 2010). Residents may be displaced or require temporary to long-term sheltering due
to severe storm events. In addition, downed trees, damaged buildings, and debris carried by high winds can lead
to injury or loss of life. Socialy vulnerable populations are most susceptible, based on a number of factors
including their physical and financial ability to react or respond during ahazard and thelocation and construction
quality of their housing.

Economically disadvantaged populations are more vulnerable because they are likely to evaluate their risk and
make decisions based on the major economic impact to their family and may not have funds to evacuate. The
population of individuals with access or functional needs or over the age of 65 is also more vulnerable and,
physically, they may have more difficulty evacuating. The elderly are considered most vulnerable because they
require extratime or outside assistance during evacuations and are more likely to seek or need medical attention
which may not be available due to isolation during a storm event. Please refer to Section 4 for the statistics of
these populations.

People located outdoors (i.e., recreational activities and farming) are considered most vulnerable to hailstorms,
thunderstorms and tornadoes. This is because there is little to no warning and shelter may not be available.
Moving to alower risk location will decrease a person’s vulnerability.

Impact on General Building Stock

After considering the population exposed to the severe storm hazard, the general building stock replacement
value exposed to and damaged by arepeat of the historic 1938 storm was examined. Wind-only impacts from
the storm are reported based on the model run in HAZUS-MH 3.0. Potential damage is the modeled loss that
could occur to the exposed inventory, including damage to structural and content value based on the wind-only
impacts associated with the storm.

It is assumed that the entire County’s general building stock is exposed to the severe storm wind hazard
(approximately $9.4 billion structure only). Expected building damage was evaluated by HAZUS across the
following wind damage categories. no damage/very minor damage, minor damage, moderate damage, severe
damage, and total destruction. Table 5.4.5-7 summarizes the definition of the damage categories.
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Table 5.4.5-7. Description of Damage Categories

Roof Window Missile Roof Wall
Cover Door Impacts Structure Structure
Qualitative Damage Description Failure Failures on Walls Failure Failure
No Damage or Very Minor Damage
Little of no visible damage from the outside.
No broken windows, or failed roof deck. <2% No No No No No
Minimal loss of roof over,
with no or very limited water penetration.
Minor Damage
Maximum of one broken window, door or garage One window,
door. Moderate roof cover loss that can be covered | > 2% and < door, or
to prevent additional water entering the building. 15% garage door No <5 Impacts No No
Marks or dents on walls requiring painting or failure
patching for repair.
M oder ate Damage
Major roof cover damage, mod_erate Wi ndow >15%and | > the larger 1103 Typicaly 5
breakage. Minor roof sheathing failure. < 50% of 20% & 3 Pands to 10 No No
Some resulting damage to interior of building from =070 and < 50% Impacts
water.
Severe Damage )
Major window damage or roof sheathing loss. > one.and >3and Typically 10
) ) o > 50% < thelarger to 20 No No
Major roof cover loss. Extensive damage to interior f20% & 3 < 25% Impacts
from water. or 0% P
Destruction . 8
Complete roof failure and/or failure of wall frame. Typégi\/lly > > 50% > 25% -%F;Irzd:a)(/:t: Yes Yes
Loss of more than 50% of roof sheathing. 0 P

Source:  HAZUS-MH Hurricane Technical Manual

HAZUS estimates the 3-second peak wind gusts for Warren County in the 1938 historic storm scenario to range
from 57 to 71mph, characteristic of a Tropical Storm. HAZUS estimates $9,124,700 in damages to the general
building stock (structure only). Thisestimated damage total islessthan one percent of Warren County’ sbuilding
inventory. The residential buildings are estimated to experience approximately 98% of the total loss. Table
5.4.5-8 summarizes the building value (structure only) damage estimated for the historic event, by occupancy
class.

Because of differences in building construction, residential structures are generally more susceptible to wind
damage than commercial and industria structures. Wood and masonry buildings in general, regardless of their
occupancy class, tend to experience more damage than concrete or steel buildings. The damage counts include
buildings damaged at all severity levels from minor damage to total destruction. Total dollar damage reflects
the overall impact to buildings at an aggregate level.

Table 5.4.5-8. Estimated Building Replacement Value (Structure Only) Damaged by Historic 1938
Storm Scenario

Total Building Total Building Damage (All

Replacement Occupancies)
Value (Structure % of GBS Residential All Other
Municipality Only) RCV Total Buildings Occupancies

Bolton $617,682,000 $586,152 0.09% $561,263 $24,889
Chester $507,248,000 $211,264 0.04% $211,264 $0

GlensFalls $1,866,928,000 $1,003,829 0.05% $930,810 $73,019
Hague $258,080,000 $222,965 0.09% $220,750 $2,215
Horicon $386,333,000 $429,354 0.11% $427,489 $1,865

December 2016
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Total Building Total Building Damage (All
Replacement Occupancies)
Value (Structure % of GBS Residential All Other
Municipality Only) RCV Total Buildings Occupancies

Johnsburg $349,807,000 $33,985 0.01% $33,985 $0
Lake George $459,912,000 $356,068 0.08% $351,936 $4,132
Lake George Village $237,788,000 $75,368 0.03% $67,072 $8,296
Lake Luzerne $477,064,000 $359,799 0.07% $354,206 $5,593
Queensbury $3,602,139,000 $2,605,680 0.07% $2,520,428 $85,252
Stony Creek $93,149,000 $30,608 0.03% $30,608 $0
Thurman $187,298,000 $33,193 0.02% $33,193 $0
Warrensburg $399,760,000 $162,005 0.04% $152,496 $9,509
Warren County (Total) $9,443,188,000 $6,110,270 0.06% $5,895,500 $214,770

Source: HAZUS - MH 3.0, default (2010 Census) data. “All Other Occupancies” includes commercial, industrial, agricultural,
religious, government and education buildings.

Impact on Critical Facilities

The HAZUS-MH 1938 historic storm scenario was used to estimate the probability that critical facilities (i.e.,
medical facilities, fire/EMS, police, EOC, schools, and user-defined facilities such as shelters and municipal
buildings) may sustain damage as a result of a wind-only event. Additionally, HAZUS-MH estimates the loss
of use for each facility in number of days. HAZUS does not predict a loss of days for any critical facility, but
does predict moderate damage to Glens Falls Hospital based on the 1938 historic storm track.

Table 5.4.5-9. Estimated Impacts to Critical Facilities for the 1938 Historic Storm Scenario (# of
facilities)

500-Year Event
Percent-Probability of Sustaining Damage

Facillty Type Loss of Days Moderate Complete
EOC 0 0 0 0 0
Medica 0 0 1 0 0
Police 0 0 0 0 0
Fire 0 0 0 0 0
Schools 0 0 0 0 0

Source: HAZUS-MH 3.0

At this time, HAZUS-MH 3.0 does not estimate losses to transportation lifelines and utilities as part of the
hurricane model. Transportation lifelines are not considered particularly vulnerable to the wind hazard; they are
more vulnerabl e to cascading effects such asflooding, falling debrisetc. |mpactsto transportation lifelines affect
both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting) transportation needs.

Utility structures could suffer damage associated with falling tree limbs or other debris. Such impacts can result
inthelossof power, which canimpact business operationsand can impact heating or cooling provision to citizens
(including the young and elderly, who are particularly vulnerable to temperature-related health impacts).
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Impact on Economy

Severe storms also impact the economy, including: loss of business function (e.g., tourism, recreation), damage
to inventory, relocation costs, wage loss and rental 1oss due to the repair/replacement of buildings. HAZUS-MH
estimates the total economic loss associated with each storm scenario (direct building losses and business
interruption losses). Direct building losses are the estimated coststo repair or replace the damage caused to the
building. This is reported in the “Impact on General Building Stock” section discussed earlier. Business
interruption losses are the losses associated with the inability to operate a business because of the wind damage
sustained during the storm or the temporary living expenses for those displaced from their home because of the
event.

HAZUSMH estimates a minimal $5,500 in business interruption costs sustained mainly by the residential
occupancy class from relocation and rental costs as aresult of the historic storm scenario.

HAZUS-MH 3.0 aso estimates the amount of debris that may be produced a result of a wind storm scenario.
Table 5.4.5-10 estimates the debris produced based on the 1938 historic model. Because the estimated debris
production does not include flooding, thisislikely a conservative estimate and may be higher if multipleimpacts
occur. According to the HAZUS-MH Hurricane User Manual: * The Eligible Tree Debris columns provide
estimates of the weight and volume of downed treesthat would likely be collected and disposed at public expense.
As discussed in Chapter 12 of the HAZUS-MH Hurricane Model Technical Manual, the €eligible tree debris
estimates produced by the Hurricane Model tend to underestimate reported volumes of debris brought to
landfillsfor a number of eventsthat have occurred over the past several years. Thisindicates that that there may
be other sources of vegetative and non-vegetative debris that are not currently being modeled in HAZUS. For
landfill estimation purposes, it is recommended that the HAZUS debris volume estimate be treated as an
approximate lower bound. Based on actual reported debris volumes, it is recommended that the HAZUSresults
be multiplied by three to obtain an approximate upper bound estimate. It is also important to note that the
Hurricane Model assumes a bulking factor of 10 cubic yards per ton of tree debris. If the debrisis chipped prior
to transport or disposal, a bulking factor of 4 is recommended. Thus, for chipped debris, the eligible tree debris
volume should be multiplied by 0.4".
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Table 5.4.5-10. Debris Production (Tons) for 1938 Historic Storm Scenario

‘ ‘ Eligible Tree Eligible Tree
Brick and Concrete and Weight

Municipality Wood (tons) Steel (tons) Trees (tons) (tons) Volume (cubic yards)
Bolton 7 0 5,474 368 3,740
Chester 0 0 2,721 163 1,715
GlensFdlls 45 0 288 205 2,065
Hague 4 0 4,776 137 1,377
Horicon 3 0 6,449 294 2,990
Johnsburg 0 0 6,399 114 1,163
Lake George 3 0 1,860 161 1,664
\L/?hgg%eorge 0 0 18 13 213
Lake Luzerne 0 0 2,606 166 1,744
Queensbury 55 0 4,411 807 8,102
Stony Creek 0 0 2,592 55 564
Thurman 0 0 2,987 77 780
Warrensburg 0 0 2,228 159 1,652
\(,1\{3:;]‘;” County 117 0 42,809 2,720 27,771

Source: HAZUS-MH 3.0

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to ater the
prevalence and severity of severe storm events. While predicting changesto the prevalence or intensity of severe
storm events under a changing climate is difficult, understanding vulnerabilities to potential changesisacritica
part of estimating future climate change impacts on human health, society and the environment (U.S.
Environmental Protection Agency [EPA], 2006). Refer to 'Climate Change Impacts' which is discussed earlier
in this section for information regarding climate change and severe storm events.

Future Growth and Development

Asdiscussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
the Planning Area. Any areas of growth could be potentially impacted by the severe storm hazard because the
entire planning area is exposed and vulnerable. 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 11, Section 9 of this
plan.

Change of Vulnerability

Overall, this vulnerability assessment using a more accurate and updated building inventory which provides
more accurate estimated exposure and potential losses for Warren County.

Additional Data and Next Steps

The collection of additional/actual valuation datafor general building stock, critical infrastructure and economic
losses would further support future estimates of potential exposure and damage for these inventories and the
economy.
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5.4.6 Severe Winter Storm

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
Severe Winter Storm hazard in Warren County.

5.4.6.1 Profile

Hazard Description

A winter storm isaweather event in which the main types of precipitation are snow, sleet or freezing rain. They
can be a combination of heavy snow, blowing snow, and/or dangerous wind chills. There are three basic
components needed to make a winter storm. Below freezing temperatures (cold air) in the clouds and near the
ground are necessary to make snow and ice. Lift, something to raise the moist air to form clouds and cause
precipitation, is needed. Examples of thisiswarm air colliding with cold air and being forced to rise over the
cold dome or air flowing up amountainside. The last thing needed to make a winter storm is moisture to form
clouds and precipitation. Air blowing across abody of water, such asalarge lake or the ocean (National Severe
Storms Laboratory 2014).

Some winter storms are large enough to immobilize an entire region while others may only affect a single
community. Winter storms are typically accompanied by low temperatures, high winds, freezing rain or sleet,
and heavy snowfall. The aftermath of a winter storm can have an impact on a community or region for days,
weeks, or even months; potentially causing cold temperatures, flooding, storm surge, closed and/or blocked
roadways, downed utility lines, and power outages. In Warren County, winter storms include blizzards, snow
storms, and ice storms. Extreme cold temperatures and wind chills are also associated with winter storms;
however, based on input from the Planning Committee, these events are not discussed in the 2016 HMP.

Heavy Snow

According to the National Snow and Ice Data Center (NSIDC), snow is precipitation in the form of ice crystals.
It originates in clouds when temperatures are below the freezing point (32°F), when water vapor in the
atmosphere condenses directly into ice without going through the liquid stage. Once an ice crystal has formed,
it absorbs and freezes additional water vapor from the surrounding air, growing into a snow crystals or snow
pallet, which then fallsto theearth. Snow fallsin different forms: snowflakes, snow pellets, or sleet. Snowflakes
are clusters of ice crystalsthat form from acloud. Snow pellets are opaqueice particlesin the atmosphere. They
form asice crystalsfall through super-cooled cloud droplets, which are below freezing but remain aliquid. The
cloud dropletsthen freezeto the crystals. Sleet ismade up of drops of rain that freezeinto ice asthey fall through
colder air layers. They are usually smaller than 0.30 inches in diameter (NSIDC 2013).

Blizzards

A blizzard is a winter snowstorm with sustained or frequent wind gusts of 35 mph or more, accompanied by
falling or blowing snow reducing visibility to or below 0.25 mile. These conditions must be the predominant
over a 3-hour period. Extremely cold temperatures are often associated with blizzard conditions, but are not a
formal part of the definition. The hazard, created by the combination of snow, wind, and low visibility,
significantly increases when temperatures are below 20°F. A severe blizzard is categorized as having
temperatures near or below 10°F, winds exceeding 45 mph, and visibility reduced by snow to near zero. Storm
systems powerful enough to cause blizzards usually form when the jet stream dipsfar to the south, allowing cold
air from the north to clash with warm, moister air from the south. Blizzard conditions often develop on the
northwest side of an intense storm system. The difference between the lower pressure in the storm and the higher
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pressure to the west creates a tight pressure gradient, resulting in strong winds and extreme conditions caused
by the blowing snow (The Weather Channel 2012).

Ice Storms

An ice storm describes those events when damaging accumulations of ice are expected during freezing rain
situations. Significant ice accumulations are typically accumulations of 0.25-inches or greater (NWS 2013).
Heavy accumulations of ice can bring down trees, power lines and utility poles, and communication towers. Ice
can disrupt communications and power for days. Even small accumulations of ice can be extremely dangerous
to motorists and pedestrians (NWS 2008).

Location

Snow and Blizzards

On average, New York State receives more snowfall than any other states within the United States, with the
easternmost and west-central portions of the State most likely to suffer under severe winter storm occurrences
than the southern portion. Average snowfall in the State is about 65 inches, but varies greatly in the different
regions of the State. Between 1960 and 2012, most of Warren County had a total average annual snowfall of
between 60 — 90 inches, while the southern and northeastern-most parts of the county averaged less than 60
inches. Figure 5.4.7-2 and Figure 5.4.6-3 below show annual average snowfall in New Y ork State from 1960-
2012, and annual snow fall normals from 1981 through 2010 in the northeastern United States, respectively.

Figure 5.4.6-1. New York annual average snowfall

Source: NYSHMP, 2014
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Figure 5.4.6-2. Normal Snow Totals

Source: NRCC, 2015. Red circle indicates the location of Warren County.

Ice Storms

The Midwest and Northeast United States are prime areas for freezing rain and ice storm events. These events
can occur anytime between November and April, with most events occurring during December and January.
Warren County has an average of five to six days with freezing rain.

Extent

The magnitude or severity of asevere winter storm depends on several factorsincluding aregion’s climatological
susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm
duration, topography, and time of occurrence during the day (e.g., weekday versus weekend), and time of season.

The extent of a severe winter storm can be classified by meteorological measurements and by evaluating its
societal impacts. NOAA’sNational Climatic Data Center (NCDC) is currently producing the Regional Snowfall
Index (RSI) for significant snowstorms that impact the eastern two-thirds of the United States. The RSI ranks
snowstorm impacts on ascalefrom 1 to 5. It is based on the spatial extent of the storm, the amount of snowfall,
and the interaction of the extent and snowfall totals with population (based on the 2000 Census). The NCDC
has analyzed and assigned RSI values to over 500 storms since 1900 (NOAA-NCDC 2011). Table 5.4.6-1
presents the five RSI ranking categories.
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Table 5.4.6-1. RSI Ranking Categories

Category Description RSI Value

1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18.0+

Source: NOAA-NCDC 2011
Note: RSI = Regional Snowfall Index

The NWS operates a widespread network of observing systems such as geostationary satellites, Doppler radars,
and automated surface observing systems that feed into the current state-of-the-art numerical computer models
to provide a look into what will happen next, ranging from hours to days. The models are then analyzed by
NWS meteorologists who then write and disseminate forecasts (NWS 2013).

The NWS uses winter weather watches, warnings and advisories to ensure that people know what to expect in
the coming hours and days. A winter storm watch means that severe winter conditions (heavy snow, ice, €tc.)
may affect a certain area, but its occurrence, location and timing are uncertain. A winter storm watch is issued
when severe winter conditions (heavy rain and/or significant ice accumulations) are possible within in the next
day or two. A winter storm warning is issued when severe winter conditions are expected (heavy snow seven
inches or greater in 12 hours or nine inches or greater in 24 hours; ice storm with ¥z inch or more). A winter
weather advisory is used when winter conditions (snow, sleet and/or freezing rain/ice) are expected to cause
significant inconvenience and may be hazardous (snow and/or sleet with amounts of four to six inches; freezing
rain and drizzle in any accretion of ice on roads but less than Y2 inch). A blizzard warning is issued when snow
and strong winds will combine to produce a blinding snow, visibility near zero/whiteouts, and deep snow drifts
(NWS 2015).

Previous Occurrences and Losses

Many sources provided winter storm information regarding previous occurrences and losses associated with
winter storm events throughout Warren County. With so many sources reviewed for the purpose of this Hazard
Mitigation Plan (HMP), loss and impact information for many events could vary depending on the source.
Therefore, the accuracy of monetary figures discussed is based only on the available information identified
during research for thisHMP.

Between 1954 and 2015, FEMA included New York State in 24 winter storm-related major disaster (DR) or
emergency (EM) declarations classified as one or a combination of the following disaster types: severe winter
storm, snowstorm, snow, ice storm, winter storm, blizzard, and flooding. Generally, these disasters cover awide
region of the State; therefore, they may have impacted many counties. Warren County was included in one of
these declarations. Presidential disaster declarationsfor winter events acrossNew Y ork State are shownin Figure
5.4.7-3, which indicates that there have been no Disaster Declarations for winter storms in Warren County.
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Figure 5.4.6-3. Presidential Disaster Declarations for Winter Events in New York State

Source: FEMA, 2015

For this Plan, winter weather events were summarized from 2009 to 2015. Known severe winter storm events,
including FEMA disaster declarations, which have impacted Warren County areidentified in Table 5.4.6-2. For
detailed information on damages and impacts to each municipal, refer to Section 9 (jurisdictional annexes).
Please note that not al events that have occurred in Warren County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and impact
information could vary depending on the source. Therefore, the accuracy of monetary figures discussed is based
only on the available information identified during research for this HMP Update.
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Table 5.4.6-2. Severe Winter Weather Events in Warren County Between 2009 and 2015

Dates of Event

January 28-29,

Location /
County
Designated?

Declaration
Number

FEMA ‘

Event Type

Winter Storm N/A N/A

2009

Losses / Impacts
A winter storm spread a significant wintry mix of precipitation across eastern New
York State, with heavy snow and sleet across much of the southern Adirondacks
into the Lake George Saratoga region. Snow and sleet amounts ranged from 8 to 12
inches across the southern Adirondacks and the Lake George Saratoga region. This
wintry mix resulted in the closure of numerous schools and businesses across east
central New Y ork for both Wednesday and Thursday mornings, and also created
treacherous travel conditions. Snowfall totals in Warren County ranged from 8 to 9
inchesin the city of Glens Falls.

February 18,

Winter Weather N/A N/A

2009

Winter storm system swept northeast across eastern New Y ork State early Thursday
morning, preceded and accompanied by moderate to locally heavy wet snow. The
snow began Wednesday afternoon, and tapered off early Thursday morning. The

heaviest snowfall amounts occurred across the Lake George Saratoga region, where

6to 10 inchesfell.

February 23,

Heavy Snow N/A N/A

2010

A powerful storm impacted the region, the second in just a couple of days bringing
heavy rainfall and a heavy wet snow to the local area. The heavy wet snow resulted
in additional and continued widespread power outages across east central New
Y ork, downed trees and power lines, treacherous travel, road closures, train delays,
building collapses and snow emergencies.

In Warren County, up to 2 feet of snow fell in the west portion of the county in the
higher elevations. Route 9N at Pinewoods Road in the Town of Lake Luzerne was
reported closed for a couple of hours late Tuesday evening, February 23rd, due to
downed power lines. No property damages were reported. Snowfall totalsin Warren
County ranged from 10.5 inches in the City of Glens Fallsto 21.3 inches at the
Town of Lake Luzerne.

February 25,

Winter Storm N/A N/A

2010

This storm system produced a widespread swath of heavy wet snow across the
greater Capital District and surrounding area, the Lake George Saratoga region, the
Mohawk River Valley, Schoharie Valley and southern Adirondacks during the day
Friday. Snowfall rates of 1 to 2 inches per hour occurred, beginning during the early

morning hours, and persisting until late afternoon.

Snowfall amounts reached 12 to 15 inches across northern portions of the Capital
Region extending into the east central Mohawk River Valley and Lake George
Saratogaregion. The heavy snow created treacherous travel conditions for the
morning and evening commutes on Friday, with numerous accidents reported,

including aong portions of the Adirondack Northway, as well as Interstate 90. The
heavy wet snow aso led to numerous school and business closings across much of
eastern New Y ork on Friday.
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Dates of Event

Location /
County
Designated?

Declaration

FEMA
Number

Event Type

Losses / Impacts
Snowfall totalsin Warren County ranged from 4 inches at Warrensburg to 24 inches
at Garnet Hill in North River hamlet.

December 10-11,

Winter Weather N/A N/A

2013

As very cold air passed over the relatively warm water of Lake Ontario, a heavy,
long-lasting band of lake effect snow developed on the evening of the 10™,
extending east across the entire western and southern Adirondacks. By the time the
band ended |ate in the evening of December 11th, over one foot of snow was
common across the western Adirondacks. Snowfall totals included 4.5 inches at
Gore Mountain in Warren County.

December 14-15,

Winter Storm N/A N/A

2013

A light snow slowly spread across New Y ork State from southwest to northeast
during the day on December 14", followed by a steadier and heavier snowfall
moved across the region during the evening hours and into the overnight. Snow fell
at ratesin excess of oneinch per hour over much of the region and snow rates
locally were as high as up to three inches per hour at times. The bulk of the
accumulating snow was finished by the late overnight hours, but light snow showers
and flurries continued into the mid-morning hours, especially across the
Adirondacks and Capital Region. By the end of the storm, many places around the
eastern Catskills, Capital Region and Lake George Saratoga Region received around
afoot of snowfall. Snowfall totalsin Warren County ranged from 9 inches at Brant
Lake hamlet to 12.2 inches at the Town of Lake Luzerne.

February 13-14,

Heavy Snow N/A N/A

2014

An exceptional winter storm impacted all of eastern New Y ork between Thursday,
February 13th and the morning of Friday, February 14th. The snow began falling in
the morning hours at rates of up to three inches per hour, causing significant travel
issues across the region. After alate afternoon break in the snowfall, heavy
precipitation returned in the late evening hours. Once again, the snow fell at
significant rates of up to 3 inches per hour. In addition, lightning and thunder
accompanied the snow across far southern and eastern areas at times as well.

By the time snow ended, between one and two feet of snow fell across much of the
Lake George Saratoga Region, with lower amounts of 4 to 10 inches across the
Adirondacks. Very strong winds, gusting as high as 40 mph, occurred as the storm
pulled away. Thisled to significant blowing and drifting of the snowfall through the
entire day on February 14th.

As aresult of the storm, Governor Andrew M. Cuomo declared a state of emergency
for the Mid-Hudson as well other counties, including Warren, across east central
New Y ork. Restrictions were put on travel. Many towns and cities had difficulty

with snow removal, as much of the snowfall also remained from arecent early
February snowstorm as well. The weight of snow caused afew roof collapses and
power outages across the region.
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FEMA
Declaration

Location /
County

Dates of Event

Event Type Number Designated?

Losses / Impacts
Snowfall totalsin Warren County ranged from 6 inches at North Creek hamlet to 12
inches at the Town of Lake Luzerne.

An early season winter storm impacted eastern New Y ork State during
Thanksgiving. The storm began the morning of the 26™ and once the snow began, it
increased in intensity, falling at rates at or greater than one inch per hour.
Temperatures dropped to or below freezing across the entire region. There were
heavy bands of snow occurring in some locations, especially across the Taconics,

November 26- Nor'Easter / DR-4204 No Mohawk Valley and southeastern Adirondacks. Snowfall totals ranged from six to
27,2014 Snowstorm 12 inches, with up to 15 inches in the southeastern Adirondacks. The weight of the
snow caused power outagesin the area, especially across the mid-Hudson Valley.
Warren County DPW reported numerous damages, including automobile damages
from falling trees and icy conditions, transportation blockages, and phone wires
falling on and entangling a truck. Snowfall totals in Warren County ranged from 10
inches at the City of Glens Fallsto 14.5 inches at North Creek hamlet.
Sources: NYSDEC, NWS, NYS DHSES, NOAA-NCDC, FEMA
FEMA Federal Emergency Management Agency
NCDC National Climatic Data Center
NOAA National Oceanic and Atmospheric Administration
NWS National Weather Service
NYSDEC New York State Department of Environmental Conservation
NYS DHSES New York State Division of Homeland Security and Emergency Services
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Probability of Future Occurrences

Winter storm hazardsin New Y ork State are virtually guaranteed yearly since the State is located at relatively
high | atitudes resulting in winter temperatures that range between 0°F and 32 °F for agood deal of thefall through
early spring season (late October until mid-April). Inaddition, the Stateis exposed to large quantities of moisture
from both the Great Lakes and the Atlantic Ocean. Whileit isamost certain that a number of significant winter
storms will occur during the winter and fall season, what is not easily determined is how many such storms will
occur during that time frame (NY S DHSES 2014).

TheNew Y ork State HMP includesasimilar ranking processfor hazardsthat affect the State. Based on historical
records and input from the Planning Committee, the probability of at least one winter snow storm of emergency
declaration proportions, occurring during any given calendar year is virtually certain in the State. Based on
historical snow related disaster declaration occurrences, New York State can expect a snow storm of disaster
declaration proportions, on average, once every threeto five years. Similarly, for ice storms, based on historical
disaster declarations, it is expected that on average, ice storms of disaster proportions will occur once every
seven to 10 years within the State (NYS DHSES 2014). It is estimated that Warren County will continue to
experience direct and indirect impacts of severe winter storms annually.

According to the 2014 New Y ork State HMP Update, between 1960 and 2012, Warren County had 109 severe
winter storm events and resulted in five fatalities, 63 injuries, over $47 million in property damage and over
$219,000 in crop damage. These statistics showed that the County had a 365% chance of severe winter storm
events occurring in the future with arecurrence interval of 0.27 (NY S DHSES 2014).

The following table provides the probability of occurrences of severe winter storm events in Warren County,
based on data from 1950 - 2015. Based on historic occurrences, winter storm events are the most common in
Warren County, followed by winter weather. However, the information used to calculate the probability of
occurrences is only based on using NOAA-NCDC storm events database results.

Table 5.4.6-3. Probability of Future Occurrences of Severe Winter Storm Events

Rate of
Occurrence
Number of or Recurrence Interval % chance of
Occurrences Annual Number (in years) Probability of | occurrence
Between 1950 and of Events (# Years/Number of | Eventin any in any given
Hazard Type 2015 (average) Events) given year year
Heavy Snow 43 0.66 153 0.65 65.15
Ice Storm 5 0.08 13.20 0.08 7.58
Winter Storm 81 125 0.81 1 100
Winter Westher 74 114 0.89 1 100

Sources:  NOAA-NCDC
Note: Probability was cal culated using the available data provided in the NOAA-NCDC storm events database.

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for severe winter storms in the County is considered
‘frequent’ (event that occurs within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

New York State averages more than 40 inches of snow each year. Snowfall varies regionally, based on
topography and the proximity to large lakes and the Atlantic Ocean. Maximum snowfall is more than 175 inches
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in parts of the Adirondacks and Tug Hill Plateau, as well asin the westernmost parts of the State. The warming
influence of the Atlantic Ocean keeps snow in the New Y ork City and Long Island areas below 36 inches each
year.

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 aready 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 devel opment of adaptation strategiesinformed by both local experience and scientific
knowledge (New Y ork State Energy Research and Development Authority [NY SERDA] 2011).

Each region in New Y ork State, as defined by ClimAID, has attributes that will be affected by climate change.
Warren County is part of Region 7 (see Figure 5.4.6-4), 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. (NY SERDA 2011).

Figure 5.4.6-4. Climate Regions of New York State

Source: NYSERDA 2011

Temperatures in New Y ork 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 Y ork State by 2° Fto 3.4° F
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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 (NY SERDA 2014).

Regional precipitation across New Y ork 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. The results for future time
periods are compared to the model results for the baseline period (1971 to 2000). By the end of the century, the
greatest increases in precipitation are projected to be in the northern areas of the State (NY SERDA 2014).

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.

It is uncertain how climate change will impact winter storms. Based on historical data, it is expected that the
following will occur at least once per 100 years.

e Uptoeight inches of rain fall in the rain band near the coast over a 36-hour period

e Upto four inches of freezing rain in the ice band near central New Y ork State, of which between one
and two inches of accumulated ice, over a 24-hour period

o Up totwo feet of accumulated snow in the snow band in northern and western New Y ork State over a
48-hour period (NY SERDA 2011)

New York State is already experiencing the effects of climate change during the winter season. Winter snow
cover is decreasing and spring comes, on average, about a week earlier than it did afew years ago. Nighttime
temperatures are measurably warmer, even during the colder months (NY SDEC Date Unknown). Overall winter
temperaturesin New Y ork State are almost five degrees warmer than in 1970 (NY SDEC Date Unknown). The
State has seen a decrease in the number of cold winter days (below 32°F) and can expect to see a decrease in
snow cover, by as much as 25 to 50% by end of the next century. The lack of snow cover may jeopardize
opportunities for skiing, snowmobiling and other types of winter recreation; and natural ecosystems will be
affected by the changing snow cover (Cornell University College of Agriculture and Life Sciences 2011).

Some climatol ogists believe that climate change may play arole in the frequency and intensity of Nor’ Easters.
Two ingredients are needed to produce strong Nor’ Easters and intense snowfall: (1) temperatures which are just
below freezing, and (2) massive moisture coming from the Gulf of Mexico. When temperatures are far below
freezing, snow islesslikely. Astemperaturesincreasein the winter monthsthey will be closer to freezing rather
than frigidly cold. Climate change is expected to produce more moisture, thus increasing the likelihood that
these two ingredients (temperatures just below freezing and intense moisture) will cause more intense snow
events.
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5.4.6.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the severe winter storm hazard, all of Warren County has been identified asthe hazard area. Therefore,
all assetsin the County (population, structures, critical facilities and lifelines), as described in the County Profile
(Section 4), are vulnerable to awinter storm. The following text evaluates and estimates the potential impact of
the severe winter storm hazard on the County including:

o  Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

e Change of vulnerability as compared to that presented in the 2011 Warren All-Hazard Mitigation Plan

o Effect of climate change on vulnerability

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Severe winter storms are of significant concern to the County because of the frequency and magnitude of these
events in the region, the direct and indirect costs associated with these events, delays caused by the storms, and
impacts on the people and facilities of the region related to snow and ice removal, health problems, cascade
effects such as utility failure (power outages) and traffic accidents, and stress on community resources.

Data and Methodology

Updated population and general building stock data were used to support an evaluation of assets exposed to this
hazard and the potential impacts associated with this hazard. Additionally, as available economic losses were
provided by the Planning Committee to support this vulnerability assessment.

Impact on Life, Health and Safety

According to the NOAA National Severe Storms Laboratory (NSSL); every year, winter weather indirectly and
deceptively kills hundreds of people in the U.S., primarily from automobile accidents, overexertion and
exposure. Winter storms are often accompanied by strong winds creating blizzard conditions with blinding
wind-driven snow, drifting snow and extreme cold temperatures and dangerous wind chill. They are considered
deceptive killers because most deaths and other impacts or losses are indirectly related to the storm. People can
die in traffic accidents on icy roads, heart attacks while shoveling snow, or of hypothermia from prolonged
exposure to cold. Heavy accumulations of ice can bring down trees and power lines, disabling electric power
and communications for days or weeks. Heavy snow can immobilize aregion and paralyze acity, shutting down
al air and rail transportation and disrupting medical and emergency services. Storms near the coast can cause
coastal flooding and beach erosion as well as sink ships at sea. The economic impact of winter weather each
year is huge, with costs for snow removal, damage and loss of businessin the millions (NSSL, 2006).

Heavy snow can immobilize a region and paralyze a city, stranding commuters, stopping the flow of supplies,
and disrupting emergency and medical services. Accumulations of snow can collapse buildings and knock down
trees and power lines. Inrural areas, homes and farms may beisolated for days, and unprotected livestock may
be lost. In the mountains, heavy snow can lead to avalanches. The cost of snow removal, repairing damages,
and loss of business can have large economic impacts on cities and towns (NSSL, 2006).

Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and communication
towers. Communications and power can be disrupted for days while utility companies work to repair the
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extensive damage. Even small accumulations of ice may cause extreme hazards to motorists and pedestrians.
Bridges and overpasses are particularly dangerous because they freeze before other surfaces (NSSL, 2006).

For the purposes of this HMP, the entire population of Warren County (65,707 people) is exposed to severe
winter storm events (U.S. Census, 2010). Snow accumulation and frozen/dlippery road surfaces increase the
frequency and impact of traffic accidents for the general population, resulting in personal injuries. Refer to
Section 4 (County Profile) for population statistics for each participating municipality.

The elderly are considered most susceptible to this hazard due to their increased risk of injuries and death from
falls and overexertion and/or hypothermia from attempts to clear snow and ice. In addition, severe winter storm
events can reduce the ability of these populations to access emergency services. Residents with low incomes
may not have access to housing or their housing may be less able to withstand cold temperatures (e.g., homes
with poor insulation and heating supply).

Impact on General Building Stock

The entire general building stock inventory is exposed and vulnerable to the severe winter storm hazard. In
general, structural impacts include damage to roofs and building frames, rather than building content. Table
5.4.6-4 presents the total replacement cost value for general building stock (structure only) for each participating
municipality.

Current modeling tools are not available to estimate specific losses for this hazard. As an alternate approach,
this plan considers percentage damages that could result from severe winter storm conditions. Table 5.4.6-5
bel ow summarizes percent damagesthat could result from severe winter storm conditionsfor the Planning Area’ s
total general building stock. Given professional knowledge and the currently availableinformation, the potential
loss for this hazard is many times considered to be overestimated because of varying factors (building structure
type, age, load distribution, building codesin place, etc.). Therefore, the following information should be used
as estimates only for planning purposes with the knowledge that the associated losses for severe winter storm
events vary greatly.

Table 5.4.6-5. General Building Stock RCV and Estimated Losses from Severe Winter Storm Events

Total RCV 1% Damage 5% Damage 10% Damage Loss
Municipality (Structure only) Loss Estimate Loss Estimate Estimate
Town of Bolton $617,682,000 $6,176,820 $30,884,100 $61,768,200
Town of Chester $507,248,000 $5,072,480 $25,362,400 $50,724,800
City of GlensFalls $1,866,928,000 $18,669,280 $93,346,400 $186,692,800
Town of Hague $258,080,000 $2,580,800 $12,904,000 $25,808,000
Town of Horicon $386,333,000 $3,863,330 $19,316,650 $38,633,300
Town of Johnsburg $349,807,000 $3,498,070 $17,490,350 $34,980,700
Town of Lake George $459,912,000 $4,599,120 $22,995,600 $45,991,200
Lake George Village $237,788,000 $2,377,880 $11,889,400 $23,778,800
Town of Lake Luzerne $477,064,000 $4,770,640 $23,853,200 $47,706,400
Town of Queensbury $3,602,139,000 $36,021,390 $180,106,950 $360,213,900
Town of Stony Creek $93,149,000 $931,490 $4,657,450 $9,314,900
Town of Thurman $187,298,000 $1,872,980 $9,364,900 $18,729,800
Town of Warrensburg $399,760,000 $3,997,600 $19,988,000 $39,976,000
TOTAL $9,443,188,000 $94,431,880 $472,159,400 $944,318,800
Source: HAZUS 2.2 (2010 census data)
5.4.6-13
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A specific areathat is vulnerable to the severe winter storm hazard is the floodplain. Severe winter storms can
cause flooding through blockage of streams or through snow melt. At-risk residential infrastructures are
presented in the flood hazard profile (Section 5.4.2). Generally, losses resulting from flooding associated with
severe winter storms should be less than that associated with a 100-year flood.

Impact on Critical Facilities

Full functionality of critical facilities such as police, fire and medical facilities is essential for response during
and after a severe winter storm event. These critical facility structures are largely constructed of concrete and
masonry; therefore, they should only suffer minimal structural damage from severe winter storm events.
Because power interruption can occur, backup power is recommended. Infrastructure at risk for this hazard
includes roadways that could be damaged due to the application of salt and intermittent freezing and warming
conditions that can damage roads over time. Severe snowfall requiresthe clearing roadways and alerting citizens
to dangerous conditions; following the winter season, resources for road maintenance and repair are required.

Impact on Economy

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain local financid
resources. Another impact on the economy includes impacts on commuting into, or out of, the areafor work or
school. Theloss of power and closure of roads prevents the commuter population traveling to work within and
outside of the County. Table 5.4.6-6 shows the estimated annual costs from Warren County jurisdictions on
winter road maintenance costs. These estimates include costs for employee time, fuel, supplies and materials.

Table 5.4.6-6. Estimated Annual Winter Roadway Maintenance Costs

Jurisdiction Estimate

Warren County $1,071,000.00

Bolton (T) $280,000.00
Chester (T) $530,000.00
GlensFdls (C) $752,000.00
Hague (T) $220,000.00
Horicon (T) $300,000.00

Johnsburg (T) $300,000.00
Lake George (T) $150,000.00
Lake George (V) $43,000.00
Lake Luzerne (T) $225,000.00
Queensbury (T) $682,000.00
Stony Creek (T) $380,000.00

Thurman (T) $218,300.00
Warrensburg (T) $200,000.00
Total $ 5,351,300.00

Source: Warren County, 2015

Future Growth and Development

Asdiscussed in Sections 4 and 9, areas targeted for future growth and development have been identified across
the County. Any areas of growth could be potentially impacted by the severe winter storm hazard because the
entire planning area is exposed and vulnerable. Areas targeted for potential future growth and development in
the next five (5) years have been identified across the County at the municipal level. Refer to the jurisdictiona
annexesin Volumell of thisHMP.
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Current New York State land use and building codes incorporate standards that address and mitigate snow
accumulation. Some local municipalitiesin the State have implemented the following activities to eliminate loss
of life and property and infrastructure damages during winter storm events:

¢ Remova of snow from roadways

o Remova of dead trees and trim trees/brush from roadways to lessen falling limbs and trees
e Ensure proper road signs are visible and installed properly

e Bury electrical and telephone utility lines to minimize downed lines

e Remova of debris/obstructions in waterways and develop routine inspections/maintenance plans to
reduce potential flooding

o Replace substandard roofs of critical facilities to reduce exposure to airborne germs resulting from
leakage

e Purchaseandinstall backup generatorsin evacuation facilities and critical facilitiesto essential services
to residents

o Instal cell towersin areaswherelimited telecommunication is available to increase emergency response
and cell phone coverage (NY S DHSES, 2014)

Change of Vulnerability

Overall, the entire County remains vulnerable to severe winter storms.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to ater the
prevalence and severity of extremes such winter storms. While predicting changes of winter storm events under
a changing climate is difficult, understanding vulnerabilities to potential changes is acritical part of estimating
future climate change impacts on human health, society and the environment (U.S. Environmental Protection
Agency [EPA], 2013).

The 2011 ‘Responding to Climate Change in New Y ork State’ report was prepared for New Y ork State Energy
Research and Development Authority to study the potential impacts of global climate change on New Y ork
State. According to the synthesis report, it is uncertain how climate change will influence extreme winter storm
events. Winter temperatures are projected to continue to increase. In general, warmer winters may lead to a
decrease in snow cover and an earlier arrival in spring; al of which have numerous cascading effects on the
environment and economy. Annual average precipitation is also projected to increase. The increase in
precipitation is likely to occur during the winter months as rain, with the possibility of dlightly reduced
precipitation projected for the late summer and early fall. Increased rain on snowpack may lead to increased
flooding and related impacts on water quality, infrastructure, and agriculturein the State. Overall, it isanticipated
that winter storms will continue to pass through New Y ork State (NY SERDA, 2011). Future enhancements in
climate modeling will provide an improved understanding of how the climate will change and impact the
Northeast.

Additional Data and Next Steps

The assessment above identifies vulnerable populations and economic losses associated with this hazard of
concern. Historic data on structural losses to general building stock are not adeguate to predict specific losses
to thisinventory; therefore, the percent of damage assumption methodology was applied. This methodology is
based on FEMA’sHow to Series (FEMA 386-2), Understanding Y our Risks, Identifying and Estimating L osses
(FEMA, 2001) and FEMA's Using HAZUS-MH for Risk Assessment (FEMA 433) (FEMA, 2004). The
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collection of additional/actual valuation data for general building stock and critical infrastructure losses would
further support future estimates of potential exposure and damage for the general building stock inventory.
Mitigation strategies addressing early warning, dissemination of hazard information, provisions for snow
removal and back-up power are included in Volume Il, Section 9 of this plan.
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5.4.7 Wildfire

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
wildfire hazard in Warren County.

5.4.7.1 Profile

Hazard Description

According to the New Y ork State Hazard Mitigation Plan (NYS HMP), wildfire is defined as an uncontrolled
fire spreading through natural or unnatural vegetation that often has the potential to threaten lives and property
if not contained. Wildfires that burn in or threaten to burn buildings and other structures are referred to as
wildland urban interface fires. Wildfires include common terms such as forest fires, brush fires, grass fires,
wildland urban interface fires, range fires or ground fires. Wildfires do not include those fires, either naturally
or purposely ignited, that are controlled for a defined purpose of managing vegetation for one or more benefits
(NYSDHSES, 2014).

Wildfire in New York State is based on the same science and
environmental factors asany wildfireintheworld. Fuels, weather, and
topography are the primary factors that determine the natural spread
and destruction of every wildfire. New York State, including Warren
County, has large tracts of diverse forest lands, many of which are the
result of historic destructive wildfires. Although destructive fires do
not occur on an annua basis, the State’s fire history shows a cycle of
fire occurrence that result in human death, property loss, forest
destruction, and air pollution (NY S DHSES, 2014).

There arethreedifferent classes of wildfires: surfacefires, ground fires,
and crown fires. Surface fires are the most common type and burns
along the forest floor, moving slowly and killing or damaging trees.
Ground fires are usually started by lightning and burns on or below the
forest floor. Crown fires spread rapidly by wind and move quickly by
jumping along the tops of trees.

FEMA indicates that there are four categories of wildfires that are experienced throughout the U.S. These
categories are defined as follows:

o Wildland fires —fueled almost exclusively by natural vegetation. They typically occur in nationa
forests and parks, where Federal agencies are responsible for fire management and suppression.

o Interface or intermix fires — urban/wildland fires in which vegetation and the built-environment
provide fuel

e Firestorms— events of such extreme intensity that effective suppression isvirtually impossible.
Firestorms occur during extreme weather and generally burn until conditions change or the
availablefuel is exhausted.

o Prescribed fires and prescribed natural burns—firesthat are intentionally set or selected natural
firesthat are allowed to burn for beneficial purposes (FEMA, 1997).
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The “wildfire behavior triangle” illustrates how three primary factors influence wildfire behavior: fuel,
topography, and weather. Each point of the triangle represents one of the three factors; the sides represent the
interplay between the factors. For example, drier and warmer weather combined with dense fuel loads and
steeper dlopes will cause more hazardous fires than light fuels on flat ground.

A fire needs al of the following three elements in the right
combination to start and grow: a heat source, fuel, and oxygen.
The growth of the fire primarily depends on the characteristics
of available fuel, weather conditions, and terrain. Climate
change is al'so considered a potential source of influence. These
four factors are described below:

e Fuel

0 Lighter fuels such as grasses, leaves, and needles
quickly expel moisture and burn rapidly, while
heavier fuels such astree branches, logs, and trunks
take more time to warm and ignite.

0 Snagsand hazard trees—especially those that are diseased, dying, or dead—are quickly engulfed and
allow firesto spread quickly.

o  Wesather

0 Strong winds within the vicinity of the flames produce extreme fire conditions. Of particular
concern are wind events that potentially persist for longer periods of time, or ones with significant
wind speeds, which can sustain and quickly promote the spread of fire through movement of embers
or exposure within tree crowns.

0 Spring and summer months, which can experience drought-like conditions extending beyond the
normal season, also expand the average fire season. Likewise, the passage of a dry, cold front
through the region can result in a sudden increase in wind speeds and a change in wind direction
affecting fire spread.

0 Thunderstorm activity, which typically begins with wet storms, turns dry with little or no
precipitation reaching the ground as the seasons progress.

e Terrain

0 Regiona and local topography influence the amount and moisture of fuel.

0 Barrierssuch as highways and lakes can affect the spread of fire.

o Elevation and dope of landforms affect fire spread; flames move more easily uphill than downhill.

e Changesto Environment

0 Without an increase in summer precipitation (greater than any predicted by climate models), areas
susceptible to future burning are very likely to increase.

0 Infestation from insects is aso of concern as it may impact forest health. Potential insect
populations may increase with warmer temperatures as a result of warmer temperatures. Infested,
stressed trees increase the fuel load.

0 Tree species composition will change as species respond uniquely to a changing climate.

0 Wildfires cause both short-term and long-term losses. Short-term losses can include destruction of
timber, wildlife habitat, scenic vistas, and watersheds. Long-term effects include smaller timber
harvests, reduced accessto affected recreational areas, and the destruction of cultural and economic
resources and community infrastructure.
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Location

According to the U.S. Fire Administration (USFA), the fire problem in the U.S. varies from region to region.
This often is a result of climate, poverty, education, demographics, and other causal factors (USFA, 2013).
Wildfires do occur in New York State. Many areas in the State, particularly those that are heavily forested or
contain large tracts of brush and shrubs, are prone to fires. New Y ork State has over 18 million acres of non-
Federal forested land, along with an undetermined amount of open space and wetlands. The Adirondacks,
Catskills, Hudson Highlands, Shawangunk Ridge, and Long Island Pine Barrens are exampl es of fire-prone areas
(NYSDEC 2013).

In New York State, the NY SDEC’ s Division of Forest Protection (Forest Ranger Division) is designated as the
State’ s lead agency for wildfire mitigation. The Forest Ranger Division has a statutory requirement to provide
aforest fire protection system for 657 of the 932 jurisdictions throughout New Y ork State. It includes citiesand
villages and cover 23.1 million acres of land, including al state-owned land outside of the jurisdictions. The
Lake Ontario Plains and New Y ork City-Long Island areas are the general areas not included in the statutory
requirement.

Figure 5.4.7-1 displaysthefire protection areasin New Y ork State. Thisfigureindicatesthat, asof 2015, Warren
County is located in Ranger District 5-9, ailmost completely within the Adirondack and Catskill Park area, and
is fully comprised of fire towns where burning permits are required. Warren County Department of Building
Codes takes enforcement responsibilities for all jurisdictions except for the Town of Queensbury or the City of
Glens Falls, who administer their own permits (Warren County, 2015).
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Figure 5.4.7-1. Forest Ranger Division Wildfire Protection Areas

Source:  NYSDEC 2015
Note: Warren County is indicated by the black oval.

Forest Ranger District Region 5 is further split into management zones, and Warren County lies within Zone E.
The majority of Forest Ranger department-administered lands in Warren County are within Lake George and
Wilcox Lake wild forests and Siamese Ponds Wilderness Area. Also in Warren County is a portion of the
Pharaoh Lake Wilderness Area, six DEC public campgrounds with 1,284 campsites combined, Prospect
Mountain Memorial Highway Intensive Use Area and the Hudson River Special Management Area. According
to the DEC Division of Forest Protection 2009 Annual Report, Zone E is a “hot spot” for wildfire activity in
Region 5 and the entire Adirondack Park.

New York State is divided into 10 fire danger rating areas (FDRAS). FDRASs are defined by areas of similar
vegetation, climate, and topography in conjunction with agency regional boundaries, National Weather Service
(NWS) fireweather zones, political boundaries, fire occurrence history, and other influences. The Forest Ranger
Division issues daily fire danger warnings when the fire danger rating is at high or abovein one or more FDRAS.
Warren County is located in the Adirondack FDRA.

Adirondack Park

The Adirondack Park Agency (APA) is a New York State government agency, created in 1971 by the State
Legislature to develop long-range land use plans for both public and private lands within the Adirondack Park,
including the 200,000 acre L ake George Park in Warren, Washington, and Essex Counties. The Agency classifies
state lands in the Park according to the physical characteristics of the land or water which have a direct bearing
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__u_pon the capacity of the land to accept human use. The following nine basic categories result from this
classification: Wilderness, Primitive, Canoe, Wild Forest, Intensive Use, Historic, State Administrative, Wild,
Scenic and Recreational Rivers, Travel Corridors.

According to the 2014 Adirondack Park State Land Master Plan, Warren County contains areas within the park
designated as Wilderness, Primitive, Wild Forest, State Administrative, and Travel Corridor Areas, asillustrated
in Figure 5.4.7- 1., and discussed in further detail below. Each of these classifications has specific fire and burn
regulations based on the permitted uses and environmental characteristics of the areas, and all of the designated
Wilderness, Primitive, Wild Forest areas have Unit Management Plans adopted. Specific lands within Warren
County falling within the Wilderness, Primitive, and Wild Forest lands include:

Wilderness

o

Pharaoh Lake Wilderness Areaislocated in the Towns of Horicon and Haguein Warren County
and in the Towns of Schroon and Ticonderoga in Essex County. Part of the Pharaoh Lake
Wilderness Arealies within the Lake George Park. Fires have burned over most of the region
in the past. Coupled with the relative dryness of the area, there is a proliferation of conifers
mixed with some white birch. The white pine-white birch mixture along the shores of severd
of the lakes and ponds adds immeasurably to their attractiveness. Stands of some of the best
quality Adirondack hardwoods exist in the cove-like pockets of the unburned area in the
northeast. Pharaoh Lake Wilderness Area consists of 44,588 Acres of state land, including
1,587 Acres of water.

Primitive
0 Chatiemac Lake primitive area consists of 2 acres of state land and 0.5 Miles of public road,
located in the Town of Johnsburg, Warren County.
o First Brother primitive area is located in the Town of Horicon, Warren County. The
northwestern corner of the area abuts the southern boundary of the Pharaoh Lake Wilderness.
The area consists of 99 acres of state land.
Canoe
Wild Forest
0 LakeGeorgewild forest areais mostly located within Lake George Park in Essex, Warren, and
Washington counties. It is bounded on the north by Pharaoh Lake Wilderness.
o0 Vanderwhacker Mountain wild forest area is located in the Towns of Chester, Johnsburg,

Keene, Minerva, Newcomb, North Hudson, and Schroon in Essex and Warren Counties (APA
2014).

There are aso nine State Administrative Areas in Warren County in the towns of Lake George, Chester SS,
Chestertown, Johnsburg, Warrensburg, and Queensbury; and one designated Travel Corridor, a 3-mile stretch
of State Route 418 from Warrensburg to Thurman.
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Figure 5.4.7-2. Adirondack Park Land Classification Map

Source: Adirondack Park Agency, 2014

There are two main fire seasonsin the Adirondack region, onein the spring and the other in the fall. The spring
fire season stretches from the time that the snow melts until green leaves start to appear, usually from April until
late May. During thistime there is an abundance of dead |eaves and vegetation on the ground from the previous
autumn. Spring winds dry out this material, creating fuel for fires. Once foliage appears in late May the risk of
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__fi_re decreases because of a greater amount of moisture held in at ground level. The most destructive fires burn
during the fall (Adirondack Museum 2016).

The Adirondack Park Invasive Plant Program (APIPP) serves as the Adirondack Partnership for Regiona
Invasive Species Management, one of eight regional partnerships across New Y ork whose mission isto protect
the Adirondack region from the negative impacts of invasive species. According to APIPP, a number of
terrestrial invasive speciesthat are or have been present in the Adirondack region may impact Warren County’s
susceptibility to the wildfire hazard. Table 5.4.7-1 shows the species of concern, whether or not they are present
within the Adirondack Park, and the impacts they may have on Warren County relative to the wildfire hazard.

Table 5.4.7-1. APIPP Terrestrial Invasive Species Hazard Assessment

Adirondack

Invasive Species Park Status Potential Impact Potential Hazard
Terrestrial Invasive | nsects
Sirex Wood Wasp Present
Ba_lsam Woolly Adelgid Present Human Health Hazard,
Asian Gypsy Moth Present Sick, Dead Wildfire Hazard,
Hemlock Woolly Adelgid Absent or Dying Trees in abundance Storm Hazard,
Emerald Ash Borer Absent Water Quality Hazard

Asian Long-horned Beetle | Absent
Terrestrial Invasive Plants

Large, Dense Thickets of Dead

Phragmites Present Plant Stems _ . Fire Hazard,
Blocked signage and line of sight Human Health Hazard
distances
Large, Dense Thickets of Dead
AU SIS Fire Hazard
Knotweed species Present Damaged I nfrastructure e S M
Blocked signage and line of sight
distances
I Human Health Hazard,
Oriental Bittersweet Present Tree destabilization and Fire Hazard,

fragmentation Storm Hazard

Source: APIPP, 2015

Wildfire/Urban Interface (WUI) in New York State/Warren County

Wildland/Urban Interface (WUI) is the area where houses and wildland vegetation coincide. Interface
neighborhoods are found all acrossthe U.S., and include many of the sprawling areasthat grew during the 1990s.
Housing developments alter the structure and function of forests and other wildland areas. The outcomes of the
fire in the WUI are negative for residents; some may only experience smoke or evacuation, while others may
lose their homesto awildfire. All states have at least a small amount of land classified as WUI. To determine
the WUI, structures per acre and popul ation per square mile are used. Acrossthe U.S., 9.3-percent of al land is
classified as WUI. The WUI in the areais divided into two categories. intermix and interface. Intermix areas
have more than one house per 40 acres and have more than 50-percent vegetation. Interface areas have more
than one house per 40 acres, have less than 50-percent vegetation, and are within 1.5 miles of an areaover 1,235
acresthat is more than 75-percent vegetated (Stewart et al., 2006).

TheNY SHMP indicatesthat New Y ork State hasall threetypes of WUI interfaces. The Adirondack and Catskill
Mountains contain large tracts of forests with the mixed, and to a lesser extent, the classic interface occurring
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throughout. The remainder of the State contains classic and mixed interfaces with some major cities containing
an occluded interface. The population migration from an urban to suburban and rural living will continue,
increasing the possibility of loss and/or damage to structures in the WUI. Many property owners are unaware
that a threat from awildfire exists or that their homes are not defensible from it. Water supplies at the scene in
the WUI are often inadequate. Access by firefighting equipment is often blocked or hindered by driveways that
are either narrow, winding, dead-ended, have tight turning radii or have weight restrictions. Most wildland fire
suppression personnel are inadequately prepared for fighting structural fires and local fire departments are not
usually fully-trained or equipped for wildfire suppression. Further, the mix of structures, ornamental vegetation
and wildland fuels may cause erratic fire behavior. These factors and others substantially increase therisk to life,
property and economic welfare in the WUI. While there are many interface communities throughout New Y ork
and Warren County, an official list that details the location, type of interface and surrounding fuel make-up does
not exist (NY S DHSES 2014).

A detailed WUI (interface and intermix) was obtained through the SILVIS Lab, Department of Forest Ecology
and Management, University of Wisconsin-Madison which also definesthe wildfire hazard area. The California
Fire Alliance determined that areas within 1.5 miles of wildland vegetation are the approximate distance that
firebrands can be carried from a wildland fire to the roof of a house. Therefore, even structures not |located
within theforest are at risk to wildfire. This buffer distance, along with housing density and vegetation type were
used to define the WUI illustrated in Figure 5.4.7-3, below (Radeloff, et al, 2005). Using this WUI,
approximately 261 square miles, or approximately 30% of the County’ sland areaislocated in the WUI (interface
and intermix).
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Figure 5.4.7-3. SILVIS Wildland Urban Interface and Intermix in Warren County

Source: Radeloff, et al. 2005
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Extent

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity. Warren County
officials suggest that fires within the County are typically lessthan 20 acres. There are several tools available to
estimate fire potential, extent, danger and growth including, but not limited to the following:

Wildland Fire Assessment System (WFAS) is an internet-based information system that provides anational view
of weather and fire potential, including national fires danger, weather maps and satellite-derived “ greenness’
maps. It was developed by the Fire Behavior unit at the Fire Sciences Laboratory in Missoula, Montanaand is
currently supported and maintained at the National Interagency Fire Center (NIFC) in Boise, Idaho (USFS, Date
Unknown).

Each day during the fire season, national maps of selected fire weather and fire danger components of the
National Fire Danger Rating System (NFDRS) are produced by the WFAS (USFS, Date Unknown). Fire Danger
Rating level takes into account current and antecedent weather, fuel types, and both live and dead fuel moisture.
Thisinformation is provided by local station managers (USFS, Date Unknown). Table 5.4.7-2 shows the fire
danger rating and color code, which is also used by the NY SDEC to update their fire danger rating maps, which
isidentified later in this section.

Table 5.4.7-2. Description of Fire Danger Ratings in New York State

Adjective Rating Class

and Color Code Class Description
A short-term, temporary warning, indicating the presence of a dangerous combination of
temperature, wind, relative humidity, fuel or drought conditions which can contribute to new
fires or rapid spread of existing fires. A Red Flag Warning can be issued at any Fire Danger
level.

Fires start quickly, spread furioudy, and burn intensely. All fires are potentially serious.
Development into high intensity burning will usually be faster and occur from smaller fires
than in the very high fire danger class. Direct attack israrely possible and may be dangerous
except immediately after ignition. Fires that develop headway in heavy slash or in conifer
stands may be unmanageable while the extreme burning condition lasts. Under these
conditions the only effective and safe control action is on the flanks until the weather changes
or the fuel supply lessens.

Fires start easily from all causes and, immediately after ignition, spread rapidly and increase
quickly in intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly
develop high intensity characteristics such as long-distance spotting and fire whirlwinds when
they burn into heavier fuels.

All fine dead fuelsignite readily and fires start easily from most causes. Unattended brush and
campfires are likely to escape. Fires spread rapidly and short-distance spotting is common.
High-intensity burning may develop on slopes or in concentrations of fine fuels. Fires may
become serious and their control difficult unless they are attacked successfully while small.
Fires can start from most accidental causes but, with the exception of lightning firesin some
areas, the number of startsis generally low. Firesin open cured grasslands will burn briskly
and spread rapidly on windy days. Timber fires spread slowly to moderately fast. The average
fireis of moderate intensity, although heavy concentrations of fuel, especially draped fuel,
may burn hot. Short-distance spotting may occur, but is not persistent. Fires are not likely to
become serious and control isrelatively easy.

Fuels do not ignite readily from small firebrands although a more intense heat source, such as
lightning, may start firesin duff or punky wood. Firesin open cured grasslands may burn
freely afew hours after rain, but woods fires spread slowly by creeping or smoldering, and
burn inirregular fingers. Thereis little danger of spotting.

Red Flag

Very High (orange)

High (yellow)

Source:  NYSDHSES 2014

The Fire Potential Index (FPI) is derived by combining daily weather and vegetation condition information
and can identify the areas most susceptible to fire ignition. The combination of relative greenness and weather
information identifies the moisture condition of the live and dead vegetation. The weather information also
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identifies areas of low humidity, high temperature, and no precipitation to identify areas most susceptible to fire
ignition. The FPI enables local and regiona fire planners to quantitatively measure fire ignition risk (USGS,
2005). FPI maps are provided on adaily basis by the U.S. Forest Service. The scale ranges from O (low) to 100
(high). The calculations used in the NFDRS are not part of the FPI, except for a 10-hour moisture content
(Burgan et al, 2000).

Fuel Moisture (FM) content is the quantity of water in a fuel particle expressed as a percent of the oven-dry
weight of the fuel particle. FM content is an expression of the cumulative effects of past and present weather
events and must be considered in evaluating the effects of current or future weather on fire potential. FM is
computed by dividing the weight of the “water” in the fuel by the oven-dry weight of the fuel and then
multiplying by 100 to get the percent of moisture in afuel (Burgan et al, 2000).

There are two kinds of FM: live and dead. Live fuel moistures are much slower to respond to environmental
changes and are most influenced by things such as along drought period, natural disease and insect infestation,
annuals curing out early in the season, timber harvesting, and changesin the fuel models due to blow down from
windstorms and ice storms (Burgan et a, 2000). Dead fuel moisture is the moisture in any cured or dead plant
part, whether attached to a till-living plant or not. Dead fuels absorb moisture through physical contact with
water (such as rain and dew) and absorb water vapor from the atmosphere. The drying of dead fuels is
accomplished by evaporation. These drying and wetting processes of dead fuels are such that the moisture
content of these fuels is strongly affected by fuel sizes, weather, topography, decay classes, fuel composition,
surface coatings, fuel compactness and arrangement (Schroeder and Buck, 1970).

Fuels are classified into four categories which respond to changes in moisture. Thisresponsetimeisreferred to
asatimelag. A fuel’stimelagis proportional to its diameter and is loosely defined as the time it takes a fuel
particle to reach two-thirds of its way to equilibrium with itsloca environment. The four categories include:

e 1-hour fuels: up to ¥inch diameter — fine, flashy fuels that respond quickly to weather changes.
Computed from observation time, temperature, humidity, and cloudiness.

e 10-hour fuels: ¥+inch to one-inch in diameter - computed from observation time, temperature, humidity,
and cloudiness or can be an observed value.

e 100-hour fuels: one-inch to three-inch in diameter - computed from 24-hour average boundary condition
composed of day length (daylight hours), hours of rain, and daily temperature/humidity ranges.

e 1000-hour fuels: three-inch to eight-inch in diameter - computed from a seven-day average boundary

condition composed of day length, hours of rain, and daily temperature/humidity ranges (National Park
Service, Date Unknown).

The Keetch-Byram Drought Index (KBDI) is a drought index designed for fire potential assessment. It isa
number representing the net effect of evapotranspiration and precipitation in producing cumulative moisture
deficiency in deep duff and upper soil layers (USFS, Date Unknown). The index increases each day without
rain and decreases when it rains. The scale ranges from 0 (no moisture deficit) to 800 (maximum drought
possible). Therange of the index is determined by assuming that there is eight inches of moisture in a saturated
soil that is readily available to the vegetation. For different soil types, the depth of soil required to hold eight
inches of moisture varies. A prolonged drought influences fire intensity, largely because more fuel is available
for combustion. The drying of organic material in the soil can lead to increased difficulty in fire suppression
(Florida Forest Service, Date Unknown).

The Haines Index, also known as the Lower Atmosphere Stability Index, is a fire weather index based on
stability and moisture content of the lower atmosphere that measures the potential for existing fires to become
large fires. It is named after its developer, Donald Haines, a Forest Service research meteorologist, who did the
initial work and published the scale in 1988 (Storm Prediction Center [ SPC], Date Unknown).
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theindex. Itiscalculated by combining the stability and moisture content to the lower atmosphere into anumber
that correlates well with large fire growth. The stability term is determined by the temperature difference
between two atmospheric layers; the moisture term is determined by the temperature and dew point different.
The index, as listed below, has shown to correlate with large fire growth on initiating and existing fires where
surface winds do not dominate fire behavior (USFS, Date Unknown).

e Very Low Potentia (2) — moist, stable lower atmosphere

e Very Low Potential (3)

o Low Potential (4)

o Moderate Potential (5)

e High Potential (6) — dry, unstable lower atmosphere (USFS, Date Unknown)

The Haines Index is intended to be used all over the U.S. It is adaptable for three elevation regimes: low
elevation, middle elevation, and high elevation. Low elevation is for fires at or very near sealevel. Middle
elevation is for fires burning in the 1,000 to 3,000 feet in elevation range. High elevation is intended for fires
burning above 3,000 feet in elevation (SPC, Date Unknown).

The Buildup Index (BUI) is a number that reflects the combined cumulative effects of daily drying and
precipitation in fuels with a 10 day time lag constant. The BUI can represent three to four inches of compacted
litter or can represent up to six inches or more of loose litter (North Carolina Forest Service, 2007).

NYSDEC Fire Danger Rating Map

A curent fire danger rating map is updated daily on the NYSDEC website
(http://www.dec.ny.gov/lands/68329.html). The map is developed by information obtained from the Division
of Forest Protection and Division of Air Resources (impact assessment and meteorology section). Figure5.4.7-4
shows the FDRAsin New Y ork State and the current (as of November 3, 2015) fire danger risk for each of the
areas. The figure is color coded and indicates where there are red flag warning areas. Table 5.4.7-2, above,
describes the fire danger ratings for New Y ork State.
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Figure 5.4.7-4. New York State Fire Danger Rating Areas

Source:  NYSDEC, 2015

Previous Occurrences and Losses

Wildfire occurrence in New Y ork State is based on two data sources — the New Y ork State Forest Ranger force
and the New Y ork State Office of Fire Prevention and Control. The New Y ork State Forest Ranger isadivision
of the NY SDEC and has fought fires and retained records for over 125 years. Between 1965 and 2014, there
were 23,025 wildfires in New York State burning 165,165 acres. According to the Ranger Division wildfire
occurrence data from 1988 through 2012, 95% of wildfires in the State were human-caused. Debris burning
accounted for 35%; arson accounted for 17%; campfires accounted for 14%; children accounted for 5%;
smoking, equipment, and railroads accounted for 30%; and lightning accounted for 5% of all wildfires
(NYSDEC 2013). Figure 5.4.7-5 illustrates the acres burned by townsin New Y ork State, as reported by NY S
DEC forest rangers between 2000 and 2014.
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Figure 5.4.7-5. Average Acres Burned by Town New York State, 2000-2014

Source:  NYSDEC 2015
Note: The black oval indicates the location of Warren County.

Between January 1, 2009 and December 31, 2015, the NY S Forest Rangers reported 58 wildfires in Warren
County that burned atotal of 271.20 acres.

Many sources provided wildfire information regarding previous occurrences and |osses associated with wildfire
throughout New Y ork State and Warren County. With so many sources reviewed for the purpose of this HMP
Update, loss and impact information for many events could vary depending on the source. Therefore, the
accuracy of monetary figures discussed is based only on the available information identified during research for
thisHMP.

Between 1954 and 2015, New York State was included in two FEMA fire management assistance (FMA)
declarations. Generally, these disasters cover awide range of the State; therefore, the disaster may have impacted
many counties. Warren County was not included in any FMA declarations. For this 2015 HMP, significant
wildfire events in Warren County were summarized from 2009 to 2015 are identified in Table 5.4.7-3. Please
note that not all events that have occurred in Warren County are included due to the extent of documentation
and thefact that not all sources may have been identified or researched. Lossand impact information could vary
depending on the source. Therefore, the accuracy of monetary figures discussed is based only on the available
information identified during research for this HMP.
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FEMA

Declaration NYS DEC Incident
Dates of Event Event Type Number Number

Losses / Impacts

April 30—May | Wildfire - Tongue Mtn . A lightning strike started aforest firein aforest preserve in the Town of Hague,
7, 2009 1 b NTEABREATIES resulting in 13 acres burned.
May 16 — 27, Wildfire - Pine ' A lightning strike started aforest firein aforest preserve in the Town of
2013 Mountain Fire NIA NY'S-2013-0099 Warrenshurg, resulting in 16.8 acres burned.
In 2014, the largest wildfire to occur in New Y ork State was the 173-acre Darling
Mountain Fire in the Town of Queensbury that began on November 4. Thisfire
November 4-10 occurred on private land and spread quickly because of strong winds blowing fallen

2014 Wildfire N/A NY S-2014-0139 leaves. Smoke from the fire triggered automatic alarm systems six miles away in the
City of Glens Falls. Little mop up was needed for this surface fire, and it was
declared out three days later. This fire was caused by hunters leaving an
unextinguished campfire.
Ma;; (?1?3 17, Wildfire N/A NY S-2015-0105 A campfirein the Town of Queensbur_y was reported to spark forest fires on private
property, resulting in 14 acres burned.

Sources: NYSDEC 2013; NYSDEC 2015
FEMA  Federal Emergency Management Agency
NYSDEC New York State Department of Environmental Conservation
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Probability of Future Occurrences

According to the New York State Forest Ranger
Division, wildfire occurrence datafrom 1988 to 2012
have shown that New Y ork State, including Warren
County, will always be susceptible to wildfires.
Ninety-five percent of wildfiresin New York State
are caused by humans, while lightning is responsible
for only five percent. Beginning in 2010, New Y ork
State enacted revised open burning regulations that
ban brush burning statewide from March 15t through
May 15", Thistime period is when 47% of al fire
department-response wildfires occur. Forest ranger
data indicates that this new statewide ban resulted in
74% fewer wildfires caused by debris burning in
upstate New York from 2010 to 2012. Debris
burning has been prohibited in New Y ork City and Long Island for more than 40 years. Since compliance with
this regulation, forest ranger and fire department historical fire occurrence data will serve as a benchmark for
analysis of wildfire occurrence (NY SDHSES, 2014).

The State’ slarge size, diverse topography, and variety of climates require the State be divided into distinct units
for describing wildfire potential and risk. See the Location section of this profile for information regarding the
risk areas.

Wildfire experts say there are four reasons why wildfire risks are increasing:

e Fuel, intheform of fallen leaves, branches and plant growth, have accumulated over time on the forest
floor. Now thisfuel has the potential to “feed” awildfire.

e Increasingly hot, dry weather in the U.S.
e Changing weather patterns across the country.

e More homes built in the areas called the Wildland/Urban Interface, meaning homes are built closer to
wildland areas where wildfires can occur (NY S DHSES 2014).

It is likely that New York State will experience small wildfires throughout the state on a yearly basis (as the
State has regularly experienced in the past). However, advanced methods of wildfire management and control
and a better understanding of the fire ecosystems should reduce the number of devastating fires in the future
(NYSDHSES 2014).

Estimating the approximate number of wildfiresto occur in Warren County isdifficult to predict inaprobabilistic
manner. Thisis because a number of variable factors impact the potential for afire to occur and because some
conditions (for example, ongoing land use development patterns, location, fuel sources, and construction sites)
exert increasing pressure on the WUI zone. Based on available data, wildfires will continue to present arisk to
Warren County. Given the numerous factors that can impact urban fire and wildfire potential, the likelihood of
afire event starting and sustaining itself should be gauged by professional fire managers on adaily basis.

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for ranking hazards. Based on historical records and input from
the Planning Committee, the probability of occurrence for wildfirein the County is considered ‘frequent’ (event
likely to occur within 25 years, as presented in Section 5.3)
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Climate change directly and indirectly affects the growth and productivity of forests: directly due to changesin
atmospheric carbon dioxide and climate, and indirectly through complex interactions in forest ecosystems.
Climate also affects the frequency and severity of many forest disturbances, such as infestations, invasive
species, wildfires, and storm events. As temperatures increase, the suitability of a habitat for specific types of
trees changes. Thereisalso evidencethat prolonged heat waves are likely to lead to a greater number of wildfire
incidents. Stronger winds from larger storms may lead to more fallen branches for wildfires to consume. An
increasein rain and snow events primesforestsfor fire by growing morefuel. Drought and warmer temperatures
lead to drier forest fuels (NY S DHSES 2014).

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 devel opment of adaptation strategiesinformed by both local experience and scientific
knowledge (New Y ork State Energy Research and Development Authority [NY SERDA] 2011).

Each region in New Y ork State, as defined by ClimAID, has attributes that will be affected by climate change.
Warren County is part of Region 7 (see Figure 5.4.7-6), 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. (NY SERDA 2011).
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Figure 5.4.7-6. Climate Regions of New York State

Source:  NYSERDA 2011

Temperatures in New Y ork 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° Fto 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 (NY SERDA 2014).

Regional precipitation across New Y ork 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 (NY SERDA 2014).

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). Table 5.4.7-4 displays the projected seasonal precipitation change for
the Adirondack Mountains ClimAID Region (NY SERDA 2011).

Table 5.4.7-4. Projected Seasonal Precipitation Change in Region 7, 2050s (% change)

Winter | Spring | Summer | Fall
+5to0 +15 -5t0 +10 -5t0o +5 -5t0 +10

Source: NYSERDA 2011
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illness and death and posing new challenges to the energy system, air quality and agriculture. Summer droughts
are projected to increase, affecting water supply, agriculture, ecosystems, and energy projects (NY SERDA
2011).

Fire is determined by climate variability, local topography, and human intervention. Climate change has the
potential to affect multiple elements of the wildfire system: fire behavior, ignitions, fire management, and
vegetation fuels. Hot dry spells create the highest fire risk. With the increasing temperatures occurring in New
Y ork State, wildfire danger may intensify by warming and drying out vegetation. When climate altersfuel loads
and fuel moisture, forest susceptibility to wildfires changes. Climate change also may increase winds that spread
fires. Faster fires are harder to contain, and thus are more likely to expand into residential neighborhoods.
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_5.4.7.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the wildfire hazard, the portions of Warren County in the Wildland/Urban Interface zones (Interface
and Intermix) have been identified asthe hazard area. Therefore, all assetsin the county (population, structures,
critical facilities and lifelines), as described in the County Profile (Section 4), located in the hazard area are
exposed and potentially vulnerable to wildfire. The following text evaluates and estimates the potential impact
of the wildfire hazard on the County including:

o Overview of vulnerability

o Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

e Change of vulnerability as compared to that presented in the 2011 Warren County HMP

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Wildfire hazards can impact significant areas of land, as evidenced by wildfires throughout the State and United
States over the past several years. Fire in urban areas has the potential for great damage to infrastructure, loss
of life, and strain on lifelines and emergency responders because of the high density of population and structures
that can be impacted in these areas. Wildfire, however can spread quickly, become a huge fire complex
consisting of thousands of acres, and present greater challenges for alocating resources, defending isolated
structures, and coordinating multi-jurisdictional response. If a wildfire occurs at a WUI, it can also cause an
urban fire and in this case has the potential for great damage to infrastructure, loss of life, and strain on lifelines
and emergency responders because of the high density of population and structures that can be impacted in these
areas.

Potential losses from wildfire include human life, structures and other improvements, and natural resources.
Given the immediate response times to reported wildfires, the likelihood of injuries and casualties is minimal.
Smoke and air pollution from wildfires can be a health hazard, especialy for sensitive populations including
children, the elderly, and those with respiratory and cardiovascular diseases. Wildfire may aso threaten the
health and safety of those fighting the fires. First responders are exposed to the dangers from the initial incident
and after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to ancillary impacts such
as landslides in steep ravine areas and flooding caused by the impacts of silt in local watersheds.

Data and Methodology

The WUI (interface and intermix) obtained through the SILVIS Lab, Department of Forest Ecology and
Management, University of Wisconsin — Madison was referenced to define the 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 the purposes of 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 asthe“intermix” hazard areas. Figure5.4.7-3
shown above display the 2010 Wildfire Urban Interface for Warren County by 2010 U.S. Census block.

The asset data (popul ation, building stock, and critical facilities) presented in the County Profile (Section 4) was
used to support an evaluation of assets exposed and potential impacts and |osses associated with this hazard. To
determine what assets are exposed to wildfire, available and appropriate Geographic Information System (GIS)
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__d_ata were overlaid upon the hazard area. Limitations of this analysis are recognized, and as such, the analysisis
used only to provide a general estimate.

Impact on Life, Health and Safety

As demonstrated by historic wildfire eventsin New Y ork and other parts of the country, potential lossesinclude
human health and life of residents and responders, structures, infrastructure and natural resources. In addition,
wildfire events can have major economic impacts on a community from the initial loss of structures and the
subsequent loss of revenue from destroyed business and decrease in tourism. The most vulnerable populations
include emergency responders and those within a short distance of the interface between the built environment
and the wildland environment.

Wildfires can cost thousands of taxpayer dollarsto suppress and control and involve hundreds of operating hours
on fire apparatus and thousands of volunteer man hours from the volunteer firefighters. There are also many
direct and indirect coststo local businesses that excuse volunteers from work to fight these fires.

Asaway to estimate the county’ s population vulnerable to the wildfire hazard, the population located within the
WUI was overlaid upon the 2010 Census population data (U.S. Census 2010). Census blockswith centerswithin
the hazard area were used to calculate the estimated population exposed to the wildfire hazard. Table 5.4.7-5
summarizes the estimated popul ation exposed by municipality.

Based on the analysis, 23,022 individuals, or 35% of the County’s population, are exposed to the Intermix
wildfire hazard, while 29,883 individuals, or 45% of the County’s population, are exposed to the Interface
wildfire hazard. Overdll, the city of Glens Falls and towns of Queensbury and Warrensburg have the greatest
number of individuals located in the hazard area.

Table 5.4.7-5. Estimated Vulnerable Population

2010 % of Total
Municipality Population Intermix Exposed
Town of Bolton 2,326 1,894 395 2,289 98%
Town of Chester 3,355 2,052 607 2,659 79%
City of Glens Falls 14,700 60 7,005 7,065 48%
Town of Hague 699 562 99 661 95%
Town of Horicon 1,389 1,254 75 1,329 96%
Town of Johnsburg 2,395 1,265 472 1,737 73%
Town of Lake George 3,515 1,916 1,522 3,438 98%
Town of Lake Luzerne 3,347 2,033 864 2,897 87%
Town of Queensbury 27,901 9,369 16,393 25,762 92%
Town of Stony Creek 767 517 6 523 68%
Town of Thurman 1,219 798 8 806 66%
Town of Warrensburg 4,094 1,302 2,437 3,739 91%
TOTAL 65,707 23,022 29,883 52,905 80.5%

Sources. U.S Census 2010, Radeloff et al. 2005
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Impact on General Building Stock

The most vulnerable structures to wildfire events are those located within the WUI areas. Buildings constructed
of wood or vinyl siding are generally more likely to be impacted by the fire hazard than buildings constructed
of brick or concrete. To estimate the buildings exposed to the wildfire hazard, the hazard areas were overlaid
upon the building inventory in the County (Census block). The replacement cost value of the structures with
their center in the hazard area were totaled. Table 5.4.7-6 summarizes the estimated building stock inventory
exposed by municipality. The limitations of this analysis are recognized, and as such the analysisis only used
to provide a general estimate.

Table 5.4.7-6. Building Stock Replacement Value Located in WUI Hazard Area

Total RV
(Structure and
Contents)

% of
Total
Exposed

Building RV Exposed

Interface Total

Municipality

Town of Bolton $960,513,000 $564,709,000 | $226,637,000 $791,346,000 82%
Town of Chester $800,772,000 $447,494,000 $90,263,000 $537,757,000 67%
City of Glens Falls $3,290,154,000 $2,792,000 $1,660,964,000 | $1,663,756,000 51%
Town of Hague $400,664,000 $245,399,000 $41,838,000 $287,237,000 2%
Town of Horicon $589,719,000 $409,303,000 $55,375,000 $464,678,000 79%
Town of Johnsburg $563,005,000 $249,218,000 $120,674,000 $369,892,000 66%
Town of Lake George $712,923,000 $421,075,000 | $231,290,000 $652,365,000 92%
Lake George Village $397,549,000 $0 $384,848,000 $384,848,000 97%
Town of Lake Luzerne $743,990,000 $381,903,000 | $229,985,000 $611,888,000 82%
Town of Queensbury $5,897,513,000 $1,657,654,000 | $2,924,084,000 | $4,581,738,000 78%
Town of Stony Creek $143,567,000 $88,929,000 $1,818,000 $90,747,000 63%
Town of Thurman $328,601,000 $82,078,000 $525,000 $82,603,000 25%
Town of Warrensburg $647,352,000 $200,130,000 | $387,830,000 $587,960,000 91%
TOTAL $15,476,322,000 | $4,750,684,000 | $6,356,131,000 | $11,106,815,000 2%

Sources.  Warren County, HAZUS 2.2 — 2010 census data; Radeloff et al. 2005
RV = Replacement value

Impact on Critical Facilities

It isrecognized that anumber of critical facilities are located in the wildfire hazard area, and are also vulnerable
to thethreat of wildfire. Many of these facilities are thelocationsfor vulnerable populations (i.e., schools, senior
facilities) and responding agenciesto wildfire events(i.e., fire, police). Table5.4.8-6 and 5.4.8-7 summarizethe
critical facilities located within the wildfire hazard area by jurisdiction.
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Table 5.4.8-6. Facilities in WUI (Interface and Intermix) Hazard Area

2
) S
o = s
E g 5 g
o (D} = - 3
7] E 9 =% (7] <
E £ 5 o E = ° = = E
z |5 | ¢ £ 2 g % 8|2 |8 Z
L A = ) Q ) <) o = ) 1) &
Municipality a8 & | S S 2l lgl& &1 =
Bolton 1 1 1 1 1 1 1 1 1 1
Chester 1 3 1 1 2 2 1 1 2 2
Glens Falls 1 1 3 1 6 3
Hague 1 1 1 1 1 1 1 1
Horicon 3 2 1 2
Johnsburg 5 2 1 5 1 1
Lake George 1 2 2 2 2 1 2 2 1 2
Lake Luzerne 6 1 1 1 1 3 1
Queensbury 7 1 8 4 3 1 2 1 5 4 2
Stony Creek 1 1 1 1 1 1 1
Thurman 1
Warrensburg 2 1 2 5 1 1 1 1 2 3 1
Total 21 8 26 | 20 8 8 6 19 4 20 | 17 8 3 2
Source: ~ Warren County, NYGIS

Note: DPW - Department of Public Works
EMS - Emergency Medical Services

Table 5.4.8-7 Critical Facilities Located in the Wildfire Hazard Areas

Municipality

Facility Name

Facility Type

Wildfire

L

December 2016

Bolton Hudson Headwaters Health Network - Bolton Health Care Interface
Bolton Bolton Police Dept Police Station Interface
Bolton Bolton Central School School Interface
Bolton Bolton Senior Citizens, Inc. Senior Facility Intermix
Bolton Bolton Wastewater Treatment Plant Wastewater Facility Intermix
Bolton Bolton Town Hall Town Hall Interface
Bolton Bolton Highway Department Town Highway Garage Intermix
Bolton Bolton Free Library Library Interface
Bolton Bolton Landing Post Office Post Office Interface
Bolton Up YondaFarm Countyclzgtjgati onal Intermix
Municipality Facility Name Facility Type Wildfire
Bolton Bolton Fire Station/EMS Fire/EMS Interface
Chester Chestertown wells Water Facility Intermix
DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.4.7-23



Section 5.4.7: Risk Assessment - Wildfire
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Municipality

Facility Name

Facility Type

Wildfire

Chester Pottersville Water Plant Water Facility Intermix
Chester Chester Water Tower Water Facility Intermix
Chester Olmstedville wells Water Facility Intermix
Chester Austin St Pump House Water Facility Interface
Chester Chester Town Hall Town Hall Intermix
Chester Chestertown Library Library Intermix
Chester Chestertown Post Office Post Office Intermix
Chester Pottersville Post Office Post Office Interface
Chester Chestertown Fire Station Fire/EMS Intermix
Chester North Warren Emergency Squad Fire EMS Intermix
Chester New York State Police Police Station Intermix
Chester Warren County Sheriff's Substation Police Station Intermix
Chester Town Of Chester 50 + Club Senior Facility Intermix
Chester Pottersville Fire Station FirelEMS Intermix
GlensFals GlensFalls Hospiteclalr-osrr)oad Street Medica Health Care Interface
GlensFalls Southern Adirondack Planned Parenthood Health Care Interface
GlensFalls Glens Falls Hospital Headlth Care Interface
GlensFalls Glens Falls High School School Interface
GlensFdlls Glens Falls Middle School School Interface
GlensFalls Kensington Elementary School School Interface
GlensFalls Sanford Street School/BOCES School Interface
GlensFalls Abe Wing Elementary School School Interface
GlensFalls St. Mary's/St. Alphonsus Catholic School School Interface
Glens Falls Stichman Towers Senior Facility Interface
GlensFalls Stanton Hallmark Nursing Home Senior Facility Interface
GlensFalls Eden Park Nursing Home Senior Facility Interface
GlensFalls Thornberry Pumping Station Water Facility Intermix
GlensFalls Mental Hedlth - OCS County Government Interface
GlensFalls Glens Falls Cemetery Cemetery Interface
GlensFalls Glens Falls DPW City Highway Garage Interface
Hague Hague Fire Station FireEMS Intermix
Hague Hague Senior Citizens Club, Inc. Senior Facility Intermix
Hague Graphite Mt well Water Facility Intermix
Hague Nottingham Hill pump house Water Facility Intermix
Hague Hague Wastewater Treatment Plant Wastewater Facility Intermix
Municipality Facility Name Facility Type Wildfire
Hague Hague Town Hall Town Hall Intermix
Hague Hague Post Office Post Office Intermix
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Municipality Facility Name Facility Type Wildfire
Hague Hague Highway Garage Town Highway Garage Intermix
Horicon Adirondack Fire Substation Fire/EMS Intermix
Horicon Horicon Fire Station Fire/EMS Intermix
Horicon Horicon Town Hall Town Hall Intermix
Horicon Adirondack Post Office Post Office Interface
Horicon Brant Lake Post Office Post Office Intermix
Johnsburg Bakers Mills Fire Station FireEMS Intermix
Johnsburg Johnshurg Fire Station FireEMS Intermix
Johnsburg Johnsburg Central School School Interface
Johnsburg White Water Manor Senior Facility Interface
Johnsburg Johnsburg Town Hall Town Hall Interface
Johnsburg Bakers Mills Post Office Post Office Interface
Johnsburg Johnsburg Post Office Post Office Intermix
Johnsburg North Creek Post Office Post Office Interface
Johnsburg North River Post Office Post Office Interface
Johnsburg Wevertown Post Office Post Office Intermix
Johnsburg Johnsburg Library Library Interface
Johnsburg Tannery Pond Community Center Municipal Government Interface
Johnsburg North Creek Fire Station FireEMS Intermix
Johnsburg Johnsburg EMS Fire EMS Intermix
Johnsburg North River Fire Station FireEMS Intermix
Lake George Lake George Fire Station FireEMS Interface
Lake George Lake George Emergency Squad FireEMS Interface
Lake George Lake George Elementary School School Intermix
Lake George Lake George Junior/Senior High School School Interface
Lake George Lake George Senior Citizens Club Senior Facility Intermix
Lake George Lake George Water Filtration Plant Water Facility Interface
Lake George Diamond Point Water Water Facility Intermix
Lake George Lake George Town Hall Town Hall Interface
Lake George Diamond Point Post Office Post Office Intermix
Lake George Lake George Post Office Post Office Interface
Lake George Caldwell Lake George Free Library Library Interface
Lake George Hillview Free Library Library Intermix
Lake George Lake George Village Highway Department Village Highway Garage Interface
Lake George Lake George Highway Department Town Highway Garage Interface
Municipality Facility Name Facility Type Wildfire
Lake George Lake George Village Hall Village Hall Interface
Lake Luzerne Luzerne-Hadley Fire Station Fire EMS Interface
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Municipality Facility Name Facility Type Wildfire
Lake Luzerne Hadley Luzerne Senior High School Interface
Lake Luzerne Hadley Luzerne Elementary School School Interface
Lake Luzerne Stuart M. Townsend Middle School School Intermix
Lake Luzerne Tri-Town Senior Citizens Club Senior Facility Intermix
Lake Luzerne Lake Luzerne Water Plant Water Facility Intermix
Lake Luzerne Lake Luzerne Town Hall Town Hall Intermix
Lake Luzerne Hadley-Luzerne Public Library Library Interface
Lake Luzerne Lake Luzerne Post Office Post Office Interface
Queensbury North Queensbury Fire Station FireEMS Intermix
Queensbury North Queensbury Rescue Squad Fire EMS Intermix
Queensbury Adirondack Urgent Care Headlth Care Interface
Queensbury West Mountain P(r|i_|rr|1_|a|r_|yNC)3are - Queensbury Health Care Interface
Queensbury Queensbury Family Health Center (HHHN) Headlth Care Interface
Queensbury Queensbury Central Fire Station Fire EMS Interface
Queensbury Queensbury Central Fire Station #2 FireEMS Interface
Queensbury West Glens Falls Fire Station #2 FireEMS Interface
Queensbury West Glens Falls Fire Station FireEMS Interface
Queensbury West Glens Falls Emergency Squad Fire EMS Intermix
Queensbury Bay Ridge Rescue Squad FireEMS Intermix
Queensbury New York State Police Police Station Interface
Queensbury Warren County Sheriff's Dept Police Station Intermix
Queensbury Queensbury High School School Interface
Queensbury Queensbury Middle School School Interface
Queensbury Queensbury Elementary School School Interface
Queensbury Queensbury 4-5 School School Interface
Queensbury Prospect School School Intermix
Queensbury Solomon Heights Senior Facility Interface
Queensbury Cedars Senior Living Community Senior Facility Intermix
Queensbury Adirondack Manor Home For The Elderly Senior Facility Interface
Queensbury The Landings Of Queensbury Senior Facility Interface
Queensbury Queensbury Water Plant Water Facility Intermix
Queensbury Shore Colony Water Plant Water Facility Intermix
Queensbury Weeks Rd pump station Water Facility Interface
Queensbury Queensbury Town Hall Town Hall Interface
Queensbury Cleverdale Post Office Post Office Interface
Municipality Facility Name Facility Type Wildfire
Queensbury Army/Air Force Recruitment Office Federal Government Interface
Queensbury Queensbury Post Office Post Office Interface
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Municipality Facility Name Facility Type Wildfire
Queensbury One Stop Career Center County Government Interface
Queensbury NYS OEM State Government Interface
Queensbury Pine View Cemetery Cemetery Interface
Queensbury Queensbury Highway Garage Town Highway Garage Interface
Stony Creek Stony Creek Fire Station FireEMS Intermix
Stony Creek Stony Creek 50+ Citizens Club Senior Facility Intermix
Stony Creek Stony Creek Town Hall Town Hall Intermix
Stony Creek Stony Creek Post Office Post Office Intermix
Stony Creek Stony Creek Free Library Library Intermix
Stony Creek Stony Creek Highway Garage Town Highway Garage Intermix

Thurman Athol Post Office Post Office Intermix
Warrensburg I Hea\j/\VN:gj;S%th NETTE - Hedlth Care Interface
Warrensburg Warrensburg Fire Station FireEMS Interface
Warrensburg Warrensburg Emergency Squad FireEMS Interface

Warrensburg New York State Police Police Station Intermix
Warrensburg Warrensburg Central School School Interface
Warrensburg Warrensburg High School School Intermix
Warrensburg Austin Perry Corners Senior Facility Interface
Warrensburg Countryside Adult Home Senior Facility Intermix
Warrensburg 50 Plus Club Of Warrensburg Senior Facility Interface
Warrensburg Warrensburg Water Plant Water Facility Intermix
Warrensburg Warrensburg Town Hall Town Hall Interface
Warrensburg Richards Library Library Interface
Warrensburg Warrensburg Post Office Post Office Intermix
Warrensburg Warren County DPW County Government Intermix
Warrensburg Cornell Cooperative Extension County Government Intermix
Warrensburg Warren County Soil and Water County Government Intermix
Warrensburg NYSDOT State Government Interface
Warrensburg Warrensburg Highway Garage Town Highway Garage Interface

Sources: Warren County, NYGIS; Radeloff et al. 2005

Impact on Economy

Wildfire events can have major economic impacts on a community from the initia loss of structures and the
subsequent loss of revenue from destroyed business and decrease in tourism. Wildfires can cost thousands of
taxpayer dollarsto suppress and control and involve hundreds of operating hours on fire apparatus and thousands
of volunteer man hours from the volunteer firefighters. There are also many direct and indirect costs to local
businesses that excuse volunteers from working to fight these fires.
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Future Growth and Development

Areas targeted for potential future growth and development in the next five years have been identified across
Warren County at the municipal level. Refer to the jurisdictional annexes in Volume Il of this HMP. It is
anticipated that any new development and new residentsin the WUI areaswill be exposed to the wildfire hazard.

Effect of Climate Change on Vulnerability

According to the U.S. Fire Service (USFS), climate change will likely alter the atmospheric patterns that affect
fire weather. Changes in fire patterns will, in turn, impact carbon cycling, forest structure, and species
composition. Climate change associated with elevated greenhouse gas concentrations may create an atmospheric
and fuel environment that is more conductive to large, severe fires (USFS, 2011). Under a changing climate,
wildfires are expected to increase by 50% across the U.S. (USFS, 2013).

Fire interacts with climate and vegetation (fuel) in predictable ways. Understanding the climate/fire/vegetation
interactionsis essential for addressing issues associated with climate change that include:

e Effectson regiona circulation and other atmospheric patterns that affect fire weather

o Effects of changing fire regimes on the carbon cycle, forest structure, and species composition, and

e Complications from land use change, invasive species and an increasing wildland-urban interface
(USFS, 2011).

It is projected that higher summer temperatures will likely increase the high fire risk by 10 to 30-percent. Fire
occurrence and/or area burned could increase across the U.S. due to the increase of lightning activity, the
frequency of surface pressure and associated circulation patterns conductive to surface drying, and fire-weather
conditions, in general, which is conductive to severe wildfires. Warmer temperatures will also increase the
effects of drought and increase the number of days each year with flammable fuels and extending fire seasons
and areas burned (USFS, 2011).

Future changes in fire frequency and severity are difficult to predict. Globa and regional climate changes
associated with el evated greenhouse gas concentrations could alter large weather patterns, thereby affecting fire-
weather conducive to extreme fire behavior (USFS, 2011).

Change of Vulnerability

A wildfire exposure analysis was not conducted as part of the 2011 HMP risk assessment. The updated
vulnerability assessment provides a more current exposure analysis for the County.

Additional Data and Next Steps

As the custom building inventory is updated additional building attributes regarding the construction of
structures, such as roofing material, fire detection equipment, structure age, etc. may be incorporated as
available. As stated earlier, buildings constructed of wood or vinyl siding are generally more likely to be
impacted by the fire hazard than buildings constructed of brick or concrete. The proximity of these building
types to the fuel hazard areas should be identified for further evaluation. Development and availability of such
data would permit a more detailed estimate of potential vulnerabilities, including loss of life and potential
structural damages.
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5.4.8 Cyber Security

This section provides a profile and vulnerability assessment for the cyber security hazard.

5.4.8.1 Hazard Profile

This section provides profile information including description, extent, location, previous occurrences and |0sses
and the probability of future occurrences.

Description

A cyber-attack is a crime both intentional and malicious in nature. It compromises the digital infrastructure of
a person or organization, often for financial or terror-related reasons. Such attacks vary in nature and are
perpetrated using digital mediums or sometimes social engineering to target human operators. Generally, attacks
last minutes to days, but large-scale events and their impacts can last much longer (NYS HMP 2014). Some
common types of cyber security threats include:

e Phishing and Spear Phishing are high-tech scams that use email to deceive a person into disclosing
personal information. It puts that personal information at risk. Spear phishing is a type of targeted
phishing that appears to be directed towards a specific individual or group of individuals.

o Madliciouscodeis software that does damage and/or creates unwanted behaviors. Thisincludes: viruses,
Trojan horses, worms, keyloggers, spyware, rootkits, and backdoors.

o Weak and default password usage creates easily exploitable system vulnerabilities.

e Unpatched or outdated software vulnerabilities and opportunities for adversaries to access information
systems.

e Removable mediaisany type of storage device that can be added to and removed from a computer while
the systemisrunning. Adversaries may use removable mediato gain accessto an individual’s computer.
Examples of removal media include: thumb drives, flash drives, CDs, DVDs, and external hard drives
(U.S. Department of Defense Center for Development of Security Excellence 2016).

Cyber-attacks differ by motive, attack type and vector, and perpetrator profile. Motives for cyber-attacks can
vary, ranging from the pursuit of financial gain to political or social aims. Types of threats include viruses
erasing entire systems, intruders breaking into systems and altering files, intruders using someone’s personal
computer to attack others, or intruders stealing confidential information. The spectrum of cyber risksislimitless,
with threats having a wide-range of effects on the individual, community, organizational, and national threat
(FEMA 2013). Theserisksinclude:

o Organized cybercrime, state-sponsored hackers, and cyber espionage.
e Transportation, power, and other service disruptions from large scale cyber incidents.

Extent

The extent, nature, and timing of cyber incidents are impossible to predict and there may or may not be any
warning. Some cyber incidents take along time (weeks, months or even years) to be discovered and identified
(FEMA 2013). The magnitude of severity of an incident will vary greatly based on the extent and duration of
the impact. The extent will also vary based upon which specific system is affected by an attack, the warning
time, and the ability to preempt an attack.

Currently, there is not an official scale or index used to measure the severity of a cyber-attack. However, the
Gibson Index is aranking system for the relative severity of cyber-attacks. It ranges from Oto 7, with 7 being
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damage).
Table 5.4.8-1. Gibson Index

Gibson Level | Description

0 Causes little or no disruption/damage, or is the result of a mitigating circumstance
Some small real-world consequences, but can often have non-malicious explanations; typically, such an

L event would only target one website or computer network

2 Has a clear malicious intent and can result in longer outages, more significant privacy issues

3 Minor financial damages and moderate privacy implications, generally stemming from a partial penetration
of systems

4 Major financial damages or privacy implications. Well-defended systems breached by vulnerability, with a
clear intention of theft or destruction

5 Systematic, coordinated, broad penetration of a multitude of networks, likely perpetrated by a well-funded
large team or nation-state

6 Remain mostly theoretical. They consist of attacks that manifest themselvesin real-world, targeted,

intentional damage
7 would result in mass casualties from intentional, targeted efforts
Source: Gibson Index 2016

Location

Cyber threatsto Warren County’ scritical infrastructures can be posed by anyone with the capahility, technology,
opportunity, and intent to do harm. Potential threats can be foreign or domestic, internal or external, State-
sponsored or asingle rogue element. Terrorists, insiders, disgruntled employees, and hackers areincluded in this
profile.

Previous Occurrences and Losses

To date, there have been no major cyber security breaches to Warren County. There have been significant
incidents in New Y ork State and the United States. Some of which may have directly or indirectly impacted
those living and working within Warren County.

Phishing emails, viruses, Trojans, ransom-ware and all other forms of malicious software are aform of cyber-
attack that should not be discredited. While Warren County has been able to protect against the worst impacts
of cyber security threats, Warren County has been attacked and these attacks are ever present. To maintain a
record of successful prevention and mitigation requires an on-going and consistent vigilance. Successful cyber
security is a partnership between management, IT and an educated and compliant workforce.

Probability of Future Events

Cyber threats and attacks are often difficult to identify and can include a range of dangers that include: viruses
erasing entire systems, intruders breaking into systems and altering files, intruders using one computer or device
to attack others, or intruders stealing confidential information. According to FEMA, the spectrum of cyber risks
islimitless and threats can have awide-range of effectson an individual, community, organizational, and national
level (FEMA 2016).

Since 2006, there have been approximately 188 significant cyber incidents impacting government agencies,
defense and high tech companies throughout the world. Of those 188 events, 71 of them occurred within the
United States (Center for Strategic & International Studies 2015). These numbers do not include all incidents
that have occurred in the United States. There are millions of incidents each year in the United States alone;
however, a majority of these cyber-attacks are other computer security incidents, primarily spyware, adware,
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throughout the United States, cyber-attacks will continue to occur on an annual basis. With the extent of cyber-
attacks throughout recent history, Warren County and its businesses and residents will be subject to on-going
attacks.

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for cyber security breaches in the County is considered
‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).
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Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the cyber security hazard, al of Warren County is exposed to this hazard. Therefore, all assetsin the
County (population, structures, critical facilities and lifelines), as described in the County Profile (Section 4),
are exposed and potentially vulnerable to a cyber security breach. The following text evaluates and estimates
the potential impact of the cyber security hazard on the County including:

o Overview of vulnerability

¢ Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

The entire County is vulnerable to a cyber security breach. Becauseit is difficult to predict the particular target
of cyber terrorism, assessing vulnerability to the hazard is also difficult. All populations who directly use a
computer or those receiving services from automated systems are vulnerable to cyber terrorism. Although al
individualsin Warren County are vulnerableto an attack, certain types of attackswould impact specific segments
of the population.

If the cyber-attack targeted the State’' s power or utility grid, individuals with medical needs would be impacted
the greatest. These populations are most vulnerable because many of the life-saving systemsthey rely on require
power. Also, if an attack occurred during months of extreme hot or cold weather, the County’ selderly population
(those 65 years of age and older) would be vulnerable to the effects of the lack of climate control. These
individuals would require shelter or admission to a hospital. Other populations vulnerable to the secondary
effects of cyber terrorism are young children.

If acyber-attack targeted a facility storing or manufacturing hazardous materials, individuals living adjacent to
these facilitieswould be vulnerabl e to the secondary effects, should the attack successfully cause acritical failure
at that facility.

Data and Methodology

For this hazard, data was obtained from Warren County and the Planning Committee.

Impact on Life, Health and Safety

Any individual in the County could be a victim of a cyber security breach. If the attack targets infrastructure
(such as the power grid) or individual life support systems in a healthcare facility, the effects of a cyber-attack
on life, health, and safety could be dire. Likewise, if a cyber security breach affects the emergency response
system, such as by rendering the 911 system or the radio network inoperable, emergency services in the County
could be hindered, which may result in increased injury or loss of life during emergency situations.

Impact on General Building Stock and Critical Facilities

A cyber security breach may affect structures if any critical electronic systems suffer service disruption. For
instance, a cyber-attack may cripple the electronic system that controls a cooling system or pressure system
within critical infrastructure. Thismay result in physical damage to the structure from components overheating,
or an explosion if pressure relief systems are rendered inoperable.
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Impact on Economy

Economic impacts of cyber-attacks could be severe, depending on the nature of the attack itself. Even simple
malware that slows the performance of individual computers could result in lost business productivity. Any
prolonged period of down time could significantly affect a business's financial performance. Retailers and
financial institutions may be targeted to steal personal information so that the attacks perpetrators can sted
money from their victims, such as by opening credit cards with the stolen information.

Future Growth and Development

As discussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
Warren County. Any areas of growth could be potentially impacted by the cyber-attack hazard because the
entire County is exposed and vulnerable. Please refer to the specific areas of development indicated in tabular
form and/or on the hazard mapsincluded in the jurisdictional annexesin Volume 1, Section 9 of this plan.

Additional Data and Next Steps

For the Plan Update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Y ork State, Warren County, and local efforts. The Warren County Information
Technology Department will continue to protect the County’ s network from viruses, hacking and other abuse by
implementing and maintaining appropriate firewalls and security software. They will continue to install,
administer, maintain and troubleshoot the County’ s computer network and servers to keep the County “up and
running” (Warren County Information Technology 2016).
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5.4.9 Disease Outbreak

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

5.4.9.1 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 aparticular period of time. An aggregation of cases
in a given area over a particular period, regardiess 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 (Center for Disease Control [CDC] 2004). There are other diseases that impact
Warren County which includes foodborne illness, vaccine-preventable disease, and vector-borne diseases
(tick-borne and mosqguito-borne). However, for the disease outbreak profile, the County identified
influenza, the Zika virus and the Ebola virus as the main diseases that may lead to a pandemic outbreak.

Influenza

Therisk of aglobal 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 is different from seasond 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. In addition,
seasonal flu occurs every year, usually during the winter season, while the timing of an influenza
pandemic is difficult to predict. Pandemic influenzais likely to affect more people than the seasona flu,
including young adults. A severe pandemic could change daily life for a time, including limitations on
travel and public gatherings (Barry-Eaton District Health Department 2013).

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 2011).

Ebola Virus

Ebola, previously known as Ebola hemorrhagic fever, is a rare and deadly disease caused by infection
with one of the Ebola virus strains. According to the CDC, the 2014 Ebola epidemic is the largest in
history affecting multiple countries in West Africa. Two imported cases, including one death, and two
locally-acquired cases in healthcare workers have been reported in the United States. CDC and partners
are taking precautions to prevent the further spread of Ebolain the United States (CDC, 2014).
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Zika Virus

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 countriesin
tropical Africa and parts of Southeast Asia. In addition, Zika virus has been implicated as the cause of
three mosquito-borne disease outbreaks outside of Africaand Asia, including Micronesiain 2007, French
Polynesiain 2013, and the current outbreak in the Americas, which wasfirst identified in May 2015 (New
Y ork State Department of Health [NY S DOH] 2016).

Infection with Zika virus is usually mild. About one in five people develop symptoms; hospitalization is
rare. If someone is going to have symptoms, they usually start between two and seven days following the
bite of an infected mosquito. Additionally, there have been reports of the virusimpacting women who are
pregnant and their child. In Brazil and other countries, there have been reports of microcephaly in babies
of mothers who were infected with Zika virus while pregnant. While more studies are needed to learn
more about the risks of Zika virus infection during pregnancy, public health authorities are recommending
that pregnant women, women actively trying to become pregnant, or women of child-bearing age take
special precautions to reduce their risk of exposure to Zikavirus (NYS DOH 2016).

Location

Due to the geographic location and demographic characteristics of Warren County, make it vulnerable to
importation and spread of infectious diseases. Additionally, the County is a tourist destination all year
long, leading to people from al over coming into contact with each other and making the County more
susceptible to the spread of diseases. 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.

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 illness. The Ebolavirusis spread
to others through direct contact; it is not spread through the air like influenza.

The CDC and Prevention Community Strategy for Pandemic Influenza Mitigation guidance introduced a
Pandemic Severity Index (PSI), which uses the case fatality ratio as the critical driver for categorizing the
severity of a pandemic. The index is designed to estimate the severity of a pandemic on a population to
allow better forecasting of the impact of a pandemic, and to enable recommendations on the use of
mitigation interventions that are matched to the severity of influenza pandemic. Pandemics are assigned
to one of five discrete categories of increasing severity (Category 1 to Category 5) (CDC 2012). Figure
5.4.9-1 illustrates the five categories of the PSI.
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Figure 5.4.9-1. Pandemic Severity Index

Source:  CDC 2015

There are number of pandemic levels that are identified by the WHO and CDC. Additionally, NY SDOH
and State EOC have their own activation levels in response to a pandemic event. Multiple waves of
pandemic can be anticipated throughout the Ilife cycle of an event. Refer to
https.//www.health.ny.gov/di seases/communi cabl e/influenza/pandemic/ for information regarding the
various levelsin New York State.

Previous Occurrences and Losses

Between 1954 and 2015, New Y ork State was included in one disease outbreak-related emergency (EM)
declaration, classified as a virus threat due to West Nile Virus impacting the State (EM-3155, May —
November 2000). Generdly, these disasters cover a wide region of the State; therefore, they may have
impacted many counties. However, not al counties were included in the disaster declarations. Warren
County was included in this declaration (FEMA 2016).

Each year, cases of influenza have been reported in Warren County. As for Ebola and Zika, there have
been no reported cases.

Probability of Future Occurrences

Predicting the future occurrences of disease outbreaks is difficult to predict; however, based on the history
of occurrences in Warren County, the likelihood of a disease outbreak impacting the County is possible.
Additionally, increases in population and population density and increase in tourism numbers in the
County have the potential to increase exposure and susceptibility of its residents to outbreaks.
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In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of
occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical
records and input from the Planning Committee, the probability of occurrence for disease outbreaksin the
County is considered ‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

Climate change is beginning to affect both people and resourcesin New Y ork 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 Y ork
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 (New York State Energy Research and Development Authority
[NYSERDA] 2011).

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; declinein
winter recreation; declinein milk production, etc. (NY SERDA 2011).

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 (NY SERDA
2014).

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. The results
for future time periods are compared to the model results for the baseline period (1971 to 2000). By the
end of the century, the greatest increases in precipitation are projected to be in the northern areas of the
State (NY SERDA 2014).

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 seasona results, much of this additional precipitation is expected to
occur during the winter months, which may result in greater annual snowfall in Warren County.

An increase in temperature and humidity may aso lead to a larger number of influenza outbreaks.
Studies have shown that warmer winters led to an increase in influenza cases. During warm winters,
fewer people contract influenza which causes a large number in population to remain vulnerable into the
next season. This causes an early and strong occurrence of the virus (Spross 2013).

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 5.4.9-4
December 2016



Section 5.4.9: Risk Assessment - Disease Outbreak

Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified
hazard area. For disease outbreaks, al of Warren County is considered exposed to the hazard. Therefore,
all assets in the County, as described in the County Profile (Section 4), are exposed and potentially
vulnerable. The following text evaluates and estimates the potential impact of disease outbreaks on the
County including:

e Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities,
(4) economy, and (5) future growth and development
Effect of climate change on vulnerability

o Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Disease outbreaks are a significant concern to Warren County, mainly due to its impact on public health
and natura resources. Estimated losses are difficult to quantify; however, disease outbreaks can impact
the County’s population and economy. Areas with a higher population density will have a higher
exposure to disease outbreaks, especially those populations living in areas prone to mosquitoes and ticks.
Additionally, vulnerable populations such as the young and elderly are considered at higher risk.

Data and Methodology

Due to a lack of quantifiable loss information, a qualitative assessment was conducted to evauate the
assets exposed to this hazard and the potential impacts associated with this hazard.

Impact on Life, Health and Safety

The entire population of Warren County is vulnerable to the disease outbresk hazard. Hesalthcare
providers and first responders have an increased risk of exposure due to their frequent contact with
infected populations.

Impact on General Building Stock and Critical Facilities

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

Impact on Economy

The impact disease outbreaks have on the economy and estimated dollar losses are difficult to measure
and quantify. Costs associated with the activities and programs implemented to conduct surveillance and
address disease outbreaks have not been quantified in 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.

Effect of Climate Change on Vulnerability

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 diseases 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
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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 aready changing the ways pathogens infect people, plants, and animals. Climate
change accelerates may likely to work synergistically with many of these factors, especialy in
populations increasingly subject to massive migration and malnutrition (Harmon 2010).

Impact of Future Growth and Development

As discussed in Section 4, 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 areais exposed and vulnerable.

Additional Data and Next Steps

For the Plan Update, any additional information regarding historic costs incurred to conduct surveillance,
prevent, treat and eradicate disease outbreaks may help with quantifying losses, given a margin of
uncertainty. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Y ork State, Warren County, and local efforts.
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5.4.10 Hazardous Materials Release

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
hazardous materials hazard in Warren County.

5.4.10.1 Profile

Hazard Description

Hazardous materials are substances that are considered severely harmful to human health and the environment,
as defined by the United States Environmental Protection Agency (USEPA) Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (Superfund Law). Many are commonly used substances
which are harmlessin their normal uses, but are quite dangerousif released. The Superfund law designates more
than 800 substances as hazardous and identifies many more as potentially hazardous due to their characteristics
and the circumstances of their release (USEPA 2013). Superfund’ s definition of a hazardous substance includes
the following:

e Any element, compound, mixture, solution, or substance designated as hazardous under section 102 of
CERCLA.

e Any hazardous substance designated under section 311(b)(2)(a) of the Clean Water Act (CWA), or any
toxic pollutant listed under section 307(a) of the CWA. There are over 400 substances designated as
either hazardous or toxic under the CWA.

e Any hazardous waste having the characteristics identified or listed under section 3001 of the Resource
Conservation and Recovery Act.

e Any hazardous air pollutant listed under section 112 of the Clean Air Act, as amended. There are over
200 substances listed as hazardous air pollutants under the Clean Air Act (CAA).

e Any imminently hazardous chemical substance or mixture which the EPA Administrator has "taken
action under” section 7 of the Toxic Substances Control Act (USEPA 2015).

If released or misused, hazardous substances can cause death, serious injury, long-lasting health effects, and
damage to structures and other properties, as well as the environment. Many products containing hazardous
substances are used and stored in homes and these products are shipped daily on highways, railroads, waterways,
and pipelines.

Transportation of hazardous substances on highways involves tanker trucks or trailers, which are responsible for
the greatest number of hazard substance release incidents. The highway system in Warren County comprises
over 1,248 miles of roads maintained by New Y ork Department of Transportation (NY SDOT), the County and
its towns and villages (NY SDOT 2015). Some of these roads are used to transport hazardous substances; if an
incident were to occur, the surrounding areas may be impacted.

Warren County’'s hazardous materials response capabilities include the expertise of the Warren County
HAZMAT Type 3 Team, an industrial HAZMAT Team and the resources of 23 fire departments (capable of
DECON), 3 law enforcement agencies and 13 EMS agencies. Further, hazardous materials planning and
response activities are supported by private-sector organizations, numerous professional organizations, public
safety training programs, the Adirondack Regional HAZMAT Consortium and specialized response teams at the
state and federal levels (County Hazardous Materials Response Plan 2015).
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Location

A hazardous material incident can occur anywherein the County. Thisincludesafixed site that may or may not
be subject to the planning requirements of SARA Title 11 or during transportation. Anincident in aneighboring
county may also pose a threat to Warren County. Warren County has numerous fixed facilities at the southern
end of the County and transportation systems are located throughout the County. Any part of Warren County
may be subject to airborne material during a release of a hazardous material (County Hazardous Materials
Response Plan 2015). The following provides information regarding the location of hazardous substance
incidents.

Hazardous Substances Fixed Site

For the purpose of this plan update, Warren County indicated their main concern for fixed sites were those that
filed Tier Il forms. In addition to incidents occurring at the fixed sites, impacts of natural hazards on these
facilities can cause major incidents with severe secondary impacts on the population and the environment.

Authorized by Title Il of the Superfund Amendments and Reauthorization Act (SARA), the Emergency
Planning & Community Right-to-Know Act (EPCRA) was enacted by Congress as the national legislation on
community safety. This law is designed to help local communities protect public health, safety, and the
environment from chemical hazards (USEPA 2015). Under Section 312 of the EPCRA, facilities that use or
store a hazardous chemical above athreshold quantity must annually submit their chemical inventory to off-site
officials each year (Tier Il form). The inventory information must be submitted to the fire department having
jurisdiction over the facility, the respective county local emergency planning committee (LEPC), and the state
emergency response commission (SERC) (NY SDHSES 2012). In Warren County, for the 2015 reporting year,
38 facilitiesfiled Tier 11 forms, with amajority of the facilities being located in Glens Falls and Queensbury.
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Figure 5.4.10-1. Tier II Facilities in Warren County
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Hazardous Substances In-Transit

Incidents involving hazardous substances in transit can occur anywhere in Warren County. The main concerns
in the County include highways (including the New Y ork State Northway), railroads (east-west and north-south),
and air (non-towered). These transportation systems are located throughout the County and an incident could
occur anywhere. Figure 5.4.10-2 shows the major transportation routes in Warren County.
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Figure 5.4.10-2. Major Transportation Routes in Warren County

Source: Warren County GIS 2016
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Extent

The extent (or severity) of ahazardous material release relates primarily to itsimpact on human health and safety
and on the threat to the environment. Asfor hazardous material incidents through transportation, the severity is
similar to that of afixed-site incident. Threat to human health and safety includes: poisoning of water or food
sources and/or supply; presence of toxic fumes or explosive conditions; damage to persona property; need for
the evacuation of people; and interference with public or commercial transportation. Threats to the environment
include: injury or loss of animals or plants or habitats that are of economic or ecological importance such as
commercial, recreation, or subsistence fisheries or livestock; impact to recreational areas such as public beaches;
and impact to ecological reserves, forests, parks, archaeological and cultura sites.

In Warren County, there is a system used for classifying hazardous material incidents and referred to as levels
of magnitude and express the impact of a hazardous materials incident upon the community.

e Level 0 - A hazardous materials incident that is not likely to adversely impact or threaten life, health,
property or the environment; where control of the incident is within the capabilities of resources
available to the local response jurisdictions.

e Level 1- A hazardous materials incident that may adversely impact or threaten life, health, property or
the environment within an areaimmediately surrounding the point of release or potential release; where
control of the incident is within the capabilities of the resources locally available to responders in
Warren County.

o Level 2 - A hazardous materials incident that may adversely impact or threaten life, health, property or
the environment beyond the point of release; may be across municipal jurisdictions; where control of
the incident is within the capabilities of the resources based within Warren County.

o Level 3- A hazardous materials incident that adversely impacts or threatens life, health, property or the
environment in alarge geographic area. Additional resources are required to supplement those available
within Warren County (Warren County Hazardous Materials Response Plan 2015).

Previous Occurrences and Losses

Many sources were researched to identify hazardous materials incidents that have occurred in Warren County.
However, not all events that occurred in the County were identified due to the extent of documentation and the
fact that not all sources were readily available and researched. Loss and impact information could vary
depending on the source. Therefore, the accuracy of monetary figures discussed is based only on the available
information identified during research for this HMP Update.

Between 1954 and 2016, New Y ork State has been included in two FEMA emergency (EM) declarations related
to chemical waste. Warren County was not included in either declaration. For this 2016 Plan Update, known
hazardous materials incidents that have impacted Warren County between 2007 and 2015 are identified in Table
5.4.10-1. According to the NY SDEC Spill Incident Database, between 2007 and 2015, there have been 1,149
spill incidents reported to the NY SDEC. These incidents include records of chemical and petroleum spills. Due
to the extent of events, these were not included in the table below. For additional information regarding these
events, refer to: http://www.dec.ny.gov/cf mx/extapps/derexternal/index.cfm?pageid=2
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. Hazardous Materials Incidents in Warren County, 2007 to 2015

FEMA
Declaration
Number County
Dates of Event Event Type (if applicable) Designated? L osses/ Impacts
_ Hazardous Materials Warren _County responded to an inci dentin H_ugjson Fals ONashlngto_n _Co_unty).
April 3, 2007 . N/A N/A According to the County, the spill was a pesticide and there were no injuries or
Incident S : > -
fatalities associated with this event.

There was a chemical spill in the parking lot of the Town of Chester municipal
building and resulted in a massive response from local emergency personnel. Two
five-gallon contains of zinc phosphate were spilled in the parking lot as they were
being delivered to the town by atractor trailer. The chemical was going to be used
Hazardous Materials in the Pottersville Water District to prevent copper pipes from corroding. The Spill
August 5, 2008 Incident N/A N/A Response Team of the state Department of Environmental Conservation, state
Health Department officials, the North Warren Emergency Squad and other fire

companies a so responded to wash away the chemical and clean up the spill.
Emergency personnel remained at the scene for over four hours. There were no

injuries or fatalities associated with this event.
In Glens Falls, alarge refrigeration unit was brought to the Geer Street junkyard

Novezrgggr = Chemical Spill N/A N/A and it was not drained properly. When two employees of the junkyard began to
dismantle the unit, they were sprayed with sulfur dioxide and hospitalized.
Route 17 and Route 17M in Chester, near exit 127, were closed when a tanker
December 7 truck carrying muriatic acid began to leak. The leak began after the axel of the
2008 ' Chemical Spill N/A N/A truck began to burn and resulted in a chemical leakage. Residentsin the area of the
spill were evacuated and a full hazmat condition was declared. There were no

injuries or fatalities associated with this event.

Sources: North American Hazmat Stuations and Deployments Map 2016; Input from Warren County Planning Committee
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Probability of Future Occurrences

Predicting future hazardous substance incidents in Warren County is difficult. They can occur at anytime and
anywhere in the County. Incidents can be sudden without any warning or slowly develop. Small spills, both
fixed site and in-transit, occur throughout the year and the probability for these events are high. The risk of
major incidents in a given year israre. It is estimated that the County will continue to experience direct and
indirect impacts of hazardous substance incidents annually that may induce secondary hazards such as
infrastructure deterioration or failure, water quality and supply concerns, and transportation delays, accidents
and inconveniences.

In order to determine the probability of future occurrences of hazardous materials events, datafromthe NY SDEC
Spill Incident Database was used to calculate the recurrence interval and the average annual number of events
in Warren County. The table below shows these statistics, as well as the annual average number of events and
the estimated percent chance of an incident occurring in agiven year (NY SDEC 2016).

Table 5.4.10-2. Probability of Future Occurrence of Hazardous Materials Events, 2007 - 2015

Number of Probability of
Occurrences Recurrence event % Chance of
Between Rate of Interval Occurring in Occurring in
Hazard Type 2007 - 2015 Occurrence (in years) Any Given Year | Any Given Year
Hazardous
Materias
(chemical and 1,149 17.68 0.06 1 100
petroleum)

Source: NYSDEC 2016

In Section 5.3, the identified hazards of concern for Warren County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for the release of hazardous substances in the County is
considered ‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

Hazardous substance incidents are non-natural incidents; therefore, there are no implications for impacts from
climate change.
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5.4.10.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. For the hazardous substances hazard, all of Warren County is exposed to the hazard. 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 to the release of hazardous substances. The following text evaluates
and estimates the potential impact of the hazardous substances hazard on the County including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

e Impact on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, and (5) future growth and devel opment

o Effect of climate change on vulnerability

e Further data collections that will assist understanding this hazard over time

Overview of Vulnerability

Overadl, it is difficult to quantify potential losses of hazardous substances incidents due to the many variables
and human elements. Human safety and welfare can become compromised from negative heath effects of
poisoning or exposure to toxic substances, fires, or explosions.

Data and Methodology
For this hazard, data was obtained from the USEPA and NY SDEC.

Impact on Life, Health and Safety

Depending on the type and quantity of chemicals released and the weather conditions, an incident can affect
larger areas that cross jurisdictional boundaries. When hazardous substances are released in the air, water or on
land they may contaminate the environment and pose greater danger to human health. The general population
may be exposed to a hazardous substances rel ease through inhal ation, ingestion, absorption, injection or dermal
exposure. Exposure may be either acute or chronic, depending upon the nature of the substance and extent of
release and contamination.

Due to the location of these different hazardous substance and waste sites in Warren County, the entire County
is considered vulnerable to this hazard. Those particularly vulnerable to the effects of hazardous substances
incidents are populations located along major transportation routes because of the quantities of chemicals
transported on these major thoroughfares. Potential |ossesfrom hazardous substances incidencesinclude human
health and life and property resources. These types of incidents can lead to injury, illnesses, and/or death from
both the involved persons and those living in the impacted areas.

Impact on General Building Stock

Potential losses to the general building stock caused by a hazardous substances incident is difficult to quantify.
The degree of damages to the general building stock depends on the scale of the incident. Potential losses may
include inaccessibility, loss of service, contamination and/or potential structural and content losses if an
explosion occurs.

Impact on Critical Facilities

Potential losses to critical facilities caused by a hazardous substances incident is also difficult to quantify.
Potential losses may include inaccessibility, loss of service, contamination and/or potential structural and content
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losses if an explosion occurs. Refer to Section 4 (County Profile) which summarizes the number and type of
critical facilitiesin Warren County.

Impact on Economy

If asignificant hazardous substances incident occurred, not only would life, safety, and building stock be at risk,
but the economy of Warren County may be impacted aswell. A significant incident in an urban area or popular
tourist area may force businesses to close for an extended period of time because on contamination or direct
damage caused by an explosion, if one occurred. The exact impact on the economy is difficult to determine,
given the uncertain nature of the size and scope of incidents.

Hazardous substances incidents have the potential to lead to major transportation route closures in Warren
County. The closure of waterways, railroads, airports, and highways as a result of these incidents has the
potential to impact the ability to deliver goods and services efficiently. Potential impacts may belocal, regional,
or statewide, depending on the magnitude of the event and the level of services disruptions.

Future Growth and Development

As discussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
Warren County. Any areas of growth could be potentially impacted by hazardous substances incidents because
the entire County is exposed and vulnerable. An increase in development and population has the ability to
increase the likelihood of a hazardous substance incident. Future migration to larger jurisdictions may also
increase the likelihood of anincident. Please refer to the specific areas of development indicated in tabular form
and/or on the hazard maps included in the jurisdictional annexesin Volume I1, Section 9 of this plan.

Effect of Climate Change on Vulnerability

A hazardous substance incident is a human-caused hazard; therefore, no climate change impacts are associated
with the hazard.

Additional Data and Next Steps

For the Plan Update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Y ork State, Warren County, and local efforts.
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This section presents mitigation actions for Warren County to reduce potential
exposure and losses identified as concerns in the Risk Assessment portion of Hazard mitigation reduces the
this plan. The Steering Committee reviewed the Risk Assessment to identify
and devel op these mitigation actions, which are presented herein.

This section includes: of impacts, including impacts on
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Section 6: Mitigation Strategies

SECTION 6. MITIGATION STRATEGIES

potential impacts of, and costs
associated with, emergency and
disaster-related events.
Mitigation actions address a range

the population, property, the
Background and Past Mitigation Accomplishments economy, and the environment.
Overview of Mitigation Strategy Development

Review and Update of Mitigation Goals and Objectives

Mitigation actions can include
activities such as: revisions to

Capabi I ity Assessment land-use planning, training and
Review and UpdaIe of Mitigation Strategi&e education, and structural and
Mitigation Strategy Prioritization, including Review of Cost- nonstructural safety measures.
Effectiveness

Background and Past Mitigation Accomplishments

In accordance with the requirements of the Disaster Mitigation Act of 2000 (refer to Page 1-1 for more detail on
DMA 2000), a discussion regarding past mitigation activities and an overview of past efforts is provided as a
foundation for understanding the mitigation goals, objectives, and activities outlined in this plan update. The
County, through previous and ongoing hazard mitigation activities, has demonstrated that it is pro-active in
protecting its physical assets and citizens against losses from natural hazards. Examples of previous and ongoing
actions and projects include the following:

The County facilitated the development of the original June 2011 “Warren County Pre-Disaster
Multijurisdictional Hazard Mitigation Plan”. The current planning process represents the regulatory
five-year plan update process, which includes participation of all municipal governmentsin the County,
along with key county and regional stakeholders.

All municipalities participating in this Plan participate in the National Flood Insurance Program (NFIP),
which requires the adoption of FEMA floodplain mapping and certain minimum construction standards
for building within the floodplain.

The County and municipalities have implemented mitigation actions to protect critical facilities and
infrastructure throughout the planning area.

o Dippikill Road Culvert replacement (Town of Thurman)

o Combs Road Bridge replacement - washed out during the Memorial Day Storm

Municipalities have actively participated in available mitigation grant funding opportunities to
implement mitigation projects, asidentified in their jurisdictional annexesin Chapter 9.

Numerous studies have been conducted by Federal, State, County and local agencies/entitiesto examine
natural hazards affecting Warren County, and have been reviewed and incorporated into this plan update
as appropriate (see Section 3 and References).
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e Municipalitiesin Warren County have adopted regulatory standards regarding land-use and zoning that
exceed minimum requirements and provide the communities with greater capability to manage
development without increasing hazard risk and vulnerability. Examples of these standards are
presented in the Capability Assessment subsection later in this chapter.

e TheWarren County Soil and Water Conservation District sponsors and instructs on the NY S Post-Food
Stream Intervention program for public and municipalities. Other trainings that deal with stormwater
management to improve water quality and reduce water quantity are offered as well.

e Warren County was recognized as a National Weather Service (NWS) - National Oceanic and
Atmospheric Administration (NOAA) StormReady County in 2015.

6.2 General Mitigation Planning Approach

The overall approach used to update the County and local hazard mitigation strategies are based on FEMA and
NY S regulations and guidance regarding local mitigation plan development, including:

e DMA 2000 regulations, specifically 44 CFR 201.6 (local mitigation planning)

e FEMA “Loca Mitigation Planning Handbook”, March 2013

e FEMA Loca Mitigation Plan Review Guide, October 1, 2011

o FEMA “Integrating Hazard Mitigation into Local Planning”, March 1, 2013

e FEMA “Plan Integration: Linking Local Planning Efforts’, July 2015

e FEMA Mitigation Planning How-To Guide #3, Identifying Mitigation Actions and Implementing
Strategies (FEMA 386-3)

o FEMA “Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards”, January 2013

The mitigation strategy update approach includes the following steps that are further detailed in later subsections
of this section:

¢ Review and update mitigation goals and objectives

o |dentify mitigation capabilities and evaluate their capacity and effectiveness to mitigate and manage
hazard risk

e |dentify progress on previous County and local mitigation strategies

e Develop updated County and local mitigation strategies

e Prepare animplementation strategy, including the prioritization of projectsand initiativesin the updated
mitigation strategy

6.3 Review and Update of Mitigation Goals and Objectives

This section documents the efforts to develop hazard mitigation goals and objectives established to reduce or
avoid long-term vulnerabilities to the identified hazards.

6.3.1 Mission Statement

Per FEMA guidance (386-1), amission statement or guiding principle describes the overall duty and purpose of
the planning process, and servesto identify the principle message of the plan. It focuses or constrains the range
of goals and objectives identified. Thisis not a goal because it does not describe outcomes, rather it isbroad in
scope, and provides a direction for the Plan.
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During the origina Warren County hazard mitigation planning process, the Mitigation Planning Committee
subscribed to the Hazard Mitigation Vision Statement developed by the State Mitigation Summit of 2002 and
2008. As part the of the update process, the Steering Committee reviewed the mission statement and elected to
maintain it without edit or amendment, as:

To create communities whose daily activities reflect a comprehensive commitment by gover nment, business,
non-profit organizations and the public to eliminate or reduce risks and adverse impacts from natural,
technological and human-caused hazards.

6.3.2 Goals and Objectives

According to CFR 201.6(c)(3)(i): “The hazard mitigation strategy shall include a )

- .. . . . FEMA defines Goals as general
description of mitigation goals to reduce or avoid long-term vulnerabilities to the guidelines that explain what
identified hazards.” The mitigation goals have been developed based on the risk should be achieved. Goals are
assessment results, discussions, research, and input from amongst the committee, usually broad, long-term, policy

existing authorities, polices, programs, resources, stakeholders and the public. Statemer;tst; ‘T‘d represent a
global vision.

For the purposes of this plan, goals and objectives are defined as follows: FEMA defines Objectives as

. . . . . strategies or implementation
Goalsare general guidelinesthat explain what isto be achieved. They are usually steps to attain mitigation goals.

broad, long-term, policy-type statements and represent global visions. Goals help Unlike goals, objectives are
define the benefits that the plan istrying to achieve. The success of the plan, once SPEIBeTE R S, e
implemented, should be measured by the degree to which its goal's have been met feasible.

(that is, by the actual benefitsin terms of hazard mitigation). FEMA defines Mitigation Actions

. . . . i as specific actions that help to
Objectives are short-term aims which, when combined, form a strategy or Course | achieve the mitigation goals and

of action to meet agoal. Unlike goals, objectives are specific and measurable. objectives.

During the 2015/16 plan update process, the Steering Committee reviewed the goals and objectives established
inthe 2011 HMP. The 2011 goals and objectives were reviewed in consideration of the hazard events and |osses
since the 2011 plan, the updated hazard profiles and vulnerability assessment, the goals and objectives
established in the other related State, county and local risk management plans, aswell as direct input on how the
County and municipalities recognize they need to move forward to best manage their hazard risk.

Asaresult of thisreview process, the Goals and Objectivesfor the 2016 update have been amended, as presented
in Table 6-1. Amendments include additions/edits to goas and/or objectives to express the planning
partnership’s interests in integrating this plan with other planning mechanisms/programs, and to support
mitigation through the protection and preservation of natural systems, including particular reference to certain
goals and objectivesin the NY S 2014 HMP update as identified in the table below.

Table 6-1. Warren County Hazard Mitigation Plan Goals and Objectives

1.1: Introduce mitigation activities that will make homes, businesses and critical
facilities and infrastructure more hazard resistant.

Goal 1: 1.2: In areas vulnerable to hazards, encourage businesses and homeowners to take
preventive actions when possible.

Rl R S o5 0 217 1.3: Periodically review existing building codes, safety procedures, municipal and

county ordinances to update recent standards for building protection.

1.4: Immediately enforce existing building codes within the jurisdiction.
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Objective

1.5: Encourage owners of home and businesses and renters to purchase appropriate
insurance coverage for potential damages from hazards.

2.1: Continue developing and integrating education and outreach programsin an
effort to enhance public awareness of the hazards, providing information on specific

Support comprehensive county
and local mitigation through the

Goal 2: activitiesfor individuals in anticipation of a hazard event.
Increase Public : T - _
2.2: Provide information on current government programs and funding resources to
Awareness assist with mitigation.
2.3: Strengthen communication and cooperation between public agencies, citizens,
non-profit groups, and businesses to implement mitigation activities effectively.
3.1: Coordinate hazard mitigation activities with existing local emergency plans.
Goal 3:
Provide for Emergency 3.2 Identify and plan for acquirin.g.a.ny specific.e_mergency services and equipment
. needed to improve response capabilities for specific hazards.
Services
3.3: Review emergency traffic routes, making changes as needed, and educating the
public asto the routes.
Goal 4 4.1: Promote land use planning to encourage resilient and sustainable efforts

throughout statewide and regional programs that address zoning, building codes,
capital improvement programs, open space preservation, and storm water
management regulations.

integration of hazard mitigation
planning into related state,
regional, county and local plans

4.2: Continue to participate in state, regional and local programs and efforts that
focus on practices that support or enhance resiliency.

and programs.

(Modified from NY S 2014
HMP — Goal 1 and associated
objectives)

4.3: Improve hazard data through participation in studies, research, and mapping to
enhance information related to the impacts of hazards and related risks,
vulnerability, and losses.

Goal 5:

Encourage the development and

5.1: Encourage the use of green and natural infrastructure.

implementation of long-term,
cost-effective, and resilient
mitigation projects to preserve

5.2: Provide technical assistance to communities and stakeholdersin the application
and implementation of mitigation projects that preserve or restore natural systems.

or restore the functions of
natural systems.

5.3: Maintain and encourage ongoing relationships between state agencies and
partnersto play an active and vital role in preservation and restoration of vulnerable
natural systems.

(Modified from NY S 2014
HMP — Goal 4 and associated
objectives)

5.4; Promote climate change adaption strategies that protect against long-term
effects on the environment.

6.4 Capability Assessment

According to FEMA Mitigation Planning How-To Guide #3, a capability assessment is an inventory of a
community’ s missions, programs and policies; and an analysis of its capacity to carry them out. This assessment
is an integral part of the planning process. The assessment process enables identification, review and anaysis

December 2016

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York

6-4




Section 6: Mitigation Strategies

of local and state programs, policies, regulations, funding and practices currently in place that may either
facilitate or hinder mitigation.

During the original planning process, the County and participating municipalities identified and assessed their
capabilitiesin the areas of: Planning and Regulatory, Administrative and Technical, and Fiscal. By completing
this assessment, each jurisdiction learned how or whether they would be able to implement certain mitigation
actions by determining the following:

o Limitationsthat may exist on undertaking actions;

o The range of loca and/or state administrative, programmatic, regulatory, financial and technical
resources available to assist in implementing their mitigation actions;

e Actioniscurrently outside the scope of capabilities;

e Typesof mitigation actions that may be technically, legally (regulatory) administratively,
politically or fiscally chalenging or infeasible;

e  Opportunities to enhance local capabilities to support long term mitigation and risk reduction.

During the plan update process, all participating jurisdictions were tasked with developing or updating their
capability assessment, paying particular attention to evaluating the effectiveness of these capabilities in
supporting hazard mitigation, and identifying opportunities to enhance local capabilities.

County and municipal capabilities in the areas of Planning and Regulatory, Administrative and Technical, and
Fiscal may be found in the Capability Assessment section of their jurisdictional annexes in Section 9. Within
each annex, participating jurisdictions 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 thisintegration (“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.

A summary of the various federal, state, county and local planning and regulatory, administrative and technical,
and fiscal programs available to promote and support mitigation and risk reduction in Warren County are
presented below.

6.4.1 Planning and Regulatory Capabilities - County and Local

Municipal Land Use Planning and Regulatory Authority

The County and municipalities have various land use planning mechanisms that can be leveraged to mitigate
flooding and support natural hazard risk reduction. Specific County and local planning and regulatory
capabilities are identified in their jurisdictional annexes in Section 9. The Warren County Department of
Planning and Community Development (WCDPCD) and the Warren County Soil and Water Conservation
District (WCSWCD) both provide local land use planning support to the municipalities (see Section 6.4.3).

WCDPCD does not have any, or implement any, County-level land use plans. The County Planning Department
does fulfil the General Municipal Law 239 review for Sections 239-1 and 239-m of the law. The County does
not review subdivisions as identified under Section 239-n of thelaw. With the exception of Thurman and Stony
Creek, al municipalities within the County have some form of land use regulations.
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National Flood Insurance Program (NFIP)

The U.S. Congress established the NFIP with the passage of the National Flood Insurance Act of 1968 (FEMA's
2002 National Flood Insurance Program (NFIP): Program Description). The NFIP isaFederal program enabling
property owners in participating communities to purchase insurance as a protection against flood losses in
exchange for State and community floodplain management regulations that reduce future flood damages. Please
refer to the Flood Hazard Profile in Section 5.4 for information on recent legislation related to reforms to the
NFIP.

There are three components to the NFIP: flood insurance, floodplain management and flood hazard mapping.
Communities participate in the NFIP by adopting and enforcing floodplain management ordinances to reduce
future flood damage. In exchange, the NFIP makes federally backed flood insurance available to homeowners,
renters, and business owners in these communities. Community participation in the NFIP is voluntary. Flood
insurance is designed to provide an aternative to disaster assistance to reduce the escalating costs of repairing
damage to buildings and their contents caused by floods. Flood damage in the U.S. is reduced by nearly $1
billion each year through communities implementing sound floodplain management requirements and property
owners purchasing flood insurance. Additionally, buildings constructed in compliance with NFIP building
standards suffer approximately 80% less damage annually than those not built in compliance (FEMA, 2008).

All municipalitiesin Warren County actively participate in the NFIP. Asof November 30, 2015, there were 259
NFIP policies in Warren County. There have been 121 claims made, totaling approximately $2.5 million for
damages to structures and contents. There is a NFIP Repetitive Loss (RL) property and no Severe Repetitive
Loss (SRL) properties in the County. Further details on the County’s flood vulnerability may be found in the
flood hazard profile in Section 5.

Municipal participation in and compliance with the NFIP is supported at the federal level by FEMA Region Il
and the Insurance Services Organization (ISO), at the state-level by the New York State Department of
Environmental Conservation (NYSDEC) and New York State Office of Emergency Management (NYS
DHSES). Additional information on the NFIP program and its implementation throughout the county may be
found in the flood hazard profile (Section 5).

The state and municipalities within it may adopt higher regulatory standards when implementing the provisions
of the NFIP. Specificaly identified are the following:

Freeboard: By law, NY S requires Base Flood Elevation plus 2 feet (BFE+2) for dl single- and two-family
residential construction, and BFE+1 for all other types of construction. Communities may go beyond this
requirement, providing for additional freeboard or requiring BFE+2 for all types of construction.

Cumulative Substantial Improvements/Damages. The NFIP alows improvements valued at up to 50% of
the building’ s pre-improvement value to be permitted without meeting the flood protection requirements. Over
the years, a community may issue a succession of permits for different repairs or improvement to the same
structures. This can greatly increase the overall flood damage potential for structures within acommunity. The
community may wish to deem “substantial improvement” cumulatively so that once athreshold of improvement
within acertain length of time isreached, the structureis considered to be substantially improved and must meet
flood protection requirements.

NFIP Community Rating System (CRS)

Asan additional component of the NFIP, the Community Rating System (CRS) isavoluntary incentive program
that recognizes and encourages community floodplain management activities that exceed the minimum NFIP
requirements. Asaresult, flood insurance premium rates are discounted to reflect the reduced flood risk resulting
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from the community actions meeting the three goals of the CRS: (1) reduce flood losses; (2) facilitate accurate
insurance rating; and (3) promote the awareness of flood insurance (FEMA, 2012). Municipalities and the
county as awhole could expect significant cost savings on premiums if enrolled in the CRS program.

Currently there are no municipalities in Warren County participating in the CRS program.

Local Waterfront Revitalization Program

The Waterfront Revitalization of Coastal Areas and Inland Waterways Act offers local governments the
opportunity to participate in the State's Coastal Management Program (CMP) on avoluntary basis by preparing
and adopting a Local Waterfront Revitalization Program (LWRP), providing more detailed implementation of
the State's CM P through use of such existing broad powers as zoning and site plan review. A number of Warren
County communities have LWRPs, as identified within the Capability Assessment section of the municipal
annexes (Section 9).

The LWRPs funded for Warren County and local municipalities tend to be more economic development
based. Some communities have utilized these funds to update local codes and ordinances. The County is
utilizing LWRP funding for wetland restoration at the southern end of the Lake George basin.

When an LWRP is approved by the New Y ork State Secretary of State, State agency actions are required to be
consistent with the approved LWRP to the maximum extent practicable. When the federal government concurs
with the incorporation of an LWRP into the CMP, federal agency actions must be consistent with the approved
addition to the CMP. Title 19 of NYCRR Part 600, 601, 602, and 603 provide the rules and regulations that
implement each of the provisions of the Waterfront Revitalization of Coastal Areas and Inland Waterways Act
including but not limited to the required content of an LWRP, the processes of review and approval of an LWRP,
and LWRP amendments.

A Local Waterfront Revitalization Program consists of a planning document prepared by a community, and the
program established to implement the plan. An LWRP may be comprehensive and address all issues that affect
a community's entire waterfront, or it may address the most critical issues facing a significant portion of its
waterfront.

An LWRP follows a step-by-step process by which acommunity can advance community planning fromavision
to implementation, which is described in the Making the Most of Y our Waterfront Guidebook developed by the
Department of State. Additionally, the Opportunities Waiting to Happen Guidebook, developed by the
Department of State, provides help to assist al New Y orkers to redevelop abandoned buildings as part of the
overall vision for their community.

In addition to landward development, water uses are subject to an ever-increasing array of use conflicts. These
include conflicts between passive and active types of recreation, between commercial and recreational uses, and
between al uses and the natural resources of a harbor. Increases in recreational boating, changes in waterfront
uses, coastal hazards what to do with dredged materials, competition for space, climate change, and multiple
regulating authorities, all make effective harbor management complex. These conflicts and a lack of clear
authority to solve them have resulted in degraded natural and cultural characteristics of many harbors, and their
ability to support arange of appropriate uses. As part of an LWRP, a harbor management plan can be used to
analyze and resolve these conflicts and issues.

An approved LWRP reflects community consensus and provides a clear direction for appropriate future
development. It establishes a long-term partnership among local government, community-based organizations,
and the State. Also, funding to advance preparation, refinement, or implementation of Local Waterfront
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Revitalization Programsisavailable under Title 11 of the New Y ork State Environmental Protection Fund Local
Waterfront Revitalization Program (EPF LWRP) among other sources.

In addition, State permitting, funding, and direct actions must be consistent, to the maximum extent practicable,
with an approved LWRP. Within the federally defined coastal area, federal agency activities are also required to
be consistent with an approved LWRP. This “consistency” provision is a strong tool that helps ensure all
government levels work in unison to build a stronger economy and a healthier environment.

6.4.2 Planning and Regulatory Capabilities - State and Federal

New York State Floodplain Management

There are two departments that have statutory authorities and programs that affect floodplain management at the
local jurisdiction level in New York State: the New York State Department of Environmental Conservation
(NY SDEC) and the Department of State’s Division of Code Enforcement and Administration (DCEA).

The NYSDEC is charged with conserving, improving, and protecting the state’s natural resources and
environment, and preventing, abating, and controlling water, land, and air pollution. Programs that have bearing
on floodplain management are managed by the Bureau of Flood Protection and Dam Safety, which cooperates
with federal, state, regional, and local partners to protect lives and property from floods, coastal erosion, and
dam failures. These objectives are accomplished through floodplain management and both structural and
nonstructural means.

The Dam Safety Section is responsible for “reviewing repairs and modifications to dams, and assuring [sic] that
dam owners operate and maintain damsin a safe condition through inspections, technical reviews, enforcement,
and emergency planning.” The Flood Control Projects Section is responsible for reducing flood risk to life and
property through construction, operation, and maintenance of flood control facilities.

The Floodplain Management Section is responsible for reducing flood risk to life and property through
management of activities, such as development in flood hazard areas, and for reviewing and developing revised
flood maps. The Section serves asthe NFIP State Coordinating Agency and in this capacity istheliaison between
FEMA and New Y ork communities that elect to participate in the NFIP. The Section provides a wide range of
technical assistance.

6.4.3 Administrative and Technical Capabilities - County and Local

Warren County Soil & Water Conservation District (WC SWCD)

TheDistrict's mission isto implement projects and programs to improve and protect the lakes, streams, and other
natural resources of Warren County. The SWCD was created in 1956 to develop and carry out a program of
soil, water and related natural resource conservation by providing technical assistance and programsto residents,
landowners and units of government. Environmental planners and other WCDP staff provide support to the
seven-member citizen Board of Directors. The SWCD has developed a program with a distinct urban/suburban
conservation orientation and considers awide range of soil and water resources conservation concerns.

Mitigation related services provided include:
e Technical assistance and site reviews for private and public properties that may include assistance with, but

not limited to — erosion and sediment control, habitat improvement, stormwater, forestry, drainage,
regulatory permits.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York 6-8
December 2016



Section 6: Mitigation Strategies

o Water/stormwater management though general assistance and grant programs

e  Stream crossing assistance for proper permit requirements

e Agricultural assessments

e  Soail survey interpretation and WebSoil survey assistance

e Pond site investigations

e Educational information and outreach on conservation and water quality

o Providelow cost seedlings for the conservation purposes

e Organize and host the Warren County Envirothon

e TheDigtrict instructs on the NY SDEC 4 Hour Contractor’s Training for Erosion and Sediment Control

e TheDidtrict instructs on the NY S Post-Flood Stream Intervention program

e The SWCD Manager is the current Hazard Mitigation Coordinator and MS4 Stormwater Management
officer for Warren County.

The District assists both public and private landowners with identifying and addressing Hazard Mitigation issues
through their conservation assistance programs and Hazard Mitigation Coordinator. The District has directly
assisted communities with hazard mitigation through grants to reduce soil migration, stream corridor
improvements and stormwater runoff reduction. In addition the District has assisted communities through the
initial application of Letters of Intent for FEMA grant programs.

The District does not have a specific budget item for hazard mitigation projects. Projects that fall under the
hazard mitigation umbrella have been funded from current natural resource grants that have been awarded to the
SWCD and which are justifiable expenses from the grant requirements.

Warren County Office of Emergency Services (WC OES)

The Warren County OES manages and administrates a program of quality training for Fire and EMS agencies
in accordance with State and Federal guidelines, manages an advanced life support system, maintains a stockpile
of emergency supplies and egquipment as may be required and oversees a variety of special response teams —
who are prepared and equipped to respond to any situation of event

The OES subcontracts with the Glens Fall Fire Department for hazardous material spill response.
Specific emergency management activities includes, but is not limited to:

e Emergency Planning - The OES plans for all large-scale emergencies within the County, such as
snowstorms, floods, hurricanes, tornadoes, hazardous material incidents, and public health emergencies.

e Emergency Operations Center Activation — OES is responsible for activation and operation of the
County Emergency Operations Center for long-term, large-scal e emergencies to manage the emergency
through coordination, communication and sharing of resources, al through the National Incident
Management System.

e Presidential Disaster Declaration — The OES gathers documentation for submission to federal and state
governments for monetary disaster relief.

o Weather Alerts for Schools and Public Officials — The OES relays severe weather derts to The
Queensbury school campus and notifies various county agencies, local governments and private
organizations during other watches and warnings. Warren County was recognized as a NOAA
StormReady County in 2015.

e Radio Amateur Civil Emergency Services (RACES) — The OES has a robust group of RACES
volunteers that regularly meet, train and exercise.
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Warren County Department of Planning and Community Development (WCDPCD)

The WCDPCD provides the following services:
General Planning:

¢ Planning and administrative support services to the Warren County Planning Board for monthly review
meetings

e Providing technical services to local planning and zoning boards for matters related to community
master plans, zoning ordinances and related land use regulations.

e Design and implementation of planning and economic development initiatives involving multiple
county communities.

e Providing planning review and technical support for the Adirondack/Glens Falls Transportation
Advisory Council and Policy Committee.

Community Devel opment:

e Proposa development and funding requests for federal and state programs relating to housing,
community facilities, and economic development projects and programs.

¢  Administration and management of homeimprovement and new home ownership programs that benefit
low and moderate income persons.

e Administration and management of programs that improve or develop public facilities within local
communities.

e Specia project planning and development as identified by the Warren County Board of Supervisors
(e.g. Tourist Rail Line Extension and Connection to Saratoga Springs).

e Project Coordination for the First Wilderness Heritage Corridor.

¢ Development and management of a county-wide "Main Street Program™ consistent with the program
objectives initiated by the National Trust for Historic Preservation.

Geographic Information Systems:

o Administration of the County's spatial dataand "circuit rider" assistanceto local communitiesthat utilize
geospatial technology.

e Management of the County's online mapping system

e E-911 Coordination, providing physical addresses and maintaining road information for emergency
dispatch.

e Assistance to County Department managers with utilizing digital files and for project specific
applications.

e Providing analysis, custom mapping, and data devel opment services.

Warren County Department of Public Works (WCDPW)

WCDPW responsibilities include overseeing al county highway and bridge construction, maintenance of all
road machinery and snow removal as well as managing the following seven divisions: Floyd Bennett Memorial
Airport, Sewer Administration, Parks & Recreation, Recycling, Highway & Traffic, Engineering, and Buildings
and Grounds. The Department works closely with the town highway superintendents.

Warren County Health Services

The Goals of the Warren County Public Health are:
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e Prevent epidemics and the spread of disease

e Protect against environmental hazards

e Preventinjuries

e Promote and encourage healthy behaviors

¢ Respond to disasters and assist communities in recovery
e Assurethe quality and accessibility of Health Services

6.4.4 Administrative and Technical Capabilities - State and Federal

New York State Division of Homeland Security and Emergency Services (NYS DHSES)

For more than 50 years, NYS DHSES (formerly New York State Office of Emergency Management) and its
predecessor agencies have been responsible for coordinating the activities of all State agencies to protect New
Y ork’s communities, the State's economic well-being, and the environment from natural and man-made disasters
and emergencies. NYS DHSES routingly assists local governments, voluntary organizations, and private
industry through avariety of emergency management programs including hazard identification, loss prevention,
planning, training, operational response to emergencies, technical support, and disaster recovery assistance.

NYS DHSES administers the FEMA mitigation grant programs in the state, and supports local mitigation
planning in addition to developing and routinely updating the State Hazard Mitigation Plan. NY S DHSES
prepared the current State Hazard Mitigation Plan working with input from other State agencies, authorities and
organizations. It was approved by FEMA in 2014 and it keeps New Y ork eligible for recovery assistance in all
Public Assistance Categories A through G, and Hazard Mitigation assistance in each of the Unified Hazard
Mitigation Assistance Program'sfive grant programs. For example, the 2008-2011 State Mitigation Plan allowed
the State and its communities to access nearly $57 million in mitigation grants to prepare plans and carry out
projects. The 2014 New Y ork State HM P was used as guidance in compl eting the Warren County HM P Update.
The State HMP can be found here: http://www.dhses.ny.gov/recovery/mitigation/plan.cfm

New York State Department of Environmental Conservation (NYSDEC) - Division of Water - Bureau
of Flood Protection and Dam Safety

Within the NYSDEC - Divison of Water, the Bureau of Flood Protection and Dam Safety
(http://www.dec.ny.gov/about/61432.html) cooperates with federal, state, regional, and local partners to protect
lives and property from floods, coastal erosion and dam failures through floodplain management and both
structural and non-structural means; and, provides support for information technology needs in the Division.
The Bureau consists of the following Sections:

o Coastal Management: Works to reduce coastal erosion and storm damage to protect lives, natural
resources, and properties through structural and non-structural means.

o Dam Safety: Isresponsible for reviewing repairs and modifications to dams, and assuring that dam
owners operate and maintain dams in a safe condition through inspections, technical reviews,
enforcement, and emergency planning.

¢ Flood Control Projects: Isresponsible for reducing flood risk to life and property through
construction, operation and maintenance of flood control facilities.

e Floodplain Management: Is responsible for reducing flood risk to life and property through proper
management of activities including, development in flood hazard areas and review and development
of revised flood maps.
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Department of State’s Division of Code Enforcement and Administration (DCEA)

Technical Bulletins for the 2010 Codes of New York State

The DCEA publishes 14 technical bulletins including two recent bulletins with guidance related to flood hazard
areas. Electrical Systems and Equipment in Flood-damaged Structures and A ccessory Structures. One archived
bulletin from January 2003, Flood V enting in Foundations and Enclosures Below Design Flood Elevation, refers
to the out-of-date edition of FEMA Technical Bulletin 1 and to American Society of Civil Engineers (ASCE)
24-98, which is not the edition referenced by the current codes.

Forms and Publications

The DCEA posts several model reporting forms and related publications on its web page. The Building Permit
Application requests the applicant to indicate whether the site is or is not in a floodplain and advises checking
with town clerks or NY SDEC. The General Residential Code Plan Review form includes a reminder to “add 2’
freeboard.” Sample Flood Hazard Area Review Forms, including plan review checklists and inspection
checklists for Zone A and Zone V, are based on the forms in Reducing Flood Losses through the International
Code Series published by International Code Council and FEMA (2008).

6.4.5 Fiscal Capabilities - County and Local

Municipal Fiscal Capabilities

Warren County municipalities are able to fund mitigation projects though existing local budgets, loca
appropriations (including referendums and bonding), and through a variety of federal and state loan and grant
programs. Many municipalities noted throughout the planning process that they are faced with increasing fisca
congtraints, including decreasing revenues, budget constraints and tax caps. In an effort to overcome these fiscal
challenges, municipalities have continued to leverage the sharing of resources and combining available funding
with grants and other sources, and note that plans and inter-municipal cooperation are beneficial in obtaining
grants.

6.4.6 Fiscal Capabilities - State and Federal

Refer to Section 4 of the 2014 New Y ork State Hazard Mitigation Plan for information pertaining to the various
funding sources available for mitigation projects:
http://www.dhses.ny.gov/recovery/mitigation/documents/2014-shmp/Section-4-Mitigation-Strategy. pdf

Federal Hazard Mitigation Funding Opportunities

Federal mitigation grant funding is available to all communities with a current hazard mitigation plan (this plan);
however most of these grants require a“local share” in the range of 10-25% of the total grant amount. Details
about this program and a further description of these opportunities can be found at:
https.//www.fema.gov/hazard-mitigation-assistance. The FEMA mitigation grant programs are described
below.

Hazard Mitigation Grant Program (HMGP)

The HMGP is a post-disaster mitigation program. It is made available to states by FEMA after each Federa
disaster declaration. The HMGP can provide up to 75% funding for hazard mitigation measures. The HMGP can
be used to fund cost-effective projects that will protect public or private property in an area covered by afederal
disaster declaration or that will reduce the likely damage from future disasters. Examples of projects include
acquisition and demolition of structures in hazard prone areas, flood-proofing or elevation to reduce future
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damage, minor structural improvements and development of state or local standards. Projects must fit into an
overall mitigation strategy for the area identified as part of alocal planning effort. All applicants must have a
FEMA-approved Hazard Mitigation Plan (this plan).

Applicants who are digible for the HMGP are state and local governments, certain nonprofit organizations or
institutions that perform essential government services, and Indian tribes and authorized tribal organizations.
Individuals or homeowners cannot apply directly for the HMGP; alocal government must apply on their behalf.
Applications are submitted to NYS DHSES and placed in rank order for available funding and submitted to
FEMA for final approval. Eligible projects not selected for funding are placed in an inactive status and may be
considered as additional HMGP funding becomes available.

For additional information regarding HMGP, please refer to: https.//www.fema.gov/hazard-mitigation-grant-
program

Flood Mitigation Assistance (FMA) Program

The FMA combines the previous Repetitive Flood Claims and Severe Repetitive Loss Grants into one grant
program. FMA provides funding to assist states and communities in implementing measures to reduce or
eliminate the long-term risk of flood damage to buildings, manufactured homes, and other structures insurable
under the NFIP. The FMA is funded annually; no federal disaster declaration is required. Only NFIP insured
homes and businesses are eligible for mitigation in this program. Funding for FMA is very limited and, as with
the HMGP, individual s cannot apply directly for the program. Applications must come from local governments
or other eligible organizations. The federal cost share for an FMA project is 75%. At least 25% of the total
eligible costs must be provided by a non-federal source. Of this 25%, no more than half can be provided asin-
kind contributions from third parties. At minimum, a FEMA-approved local flood mitigation plan is required
before a project can be approved. FMA funds are distributed from FEMA to the state. NY S DHSES serves as
the grantee and program administrator for FMA.

For additional information regarding FMA, please refer to: https.//www.fema.gov/flood-mitigation-assistance-
grant-program

Pre-Disaster Mitigation (PDM) Program

The PDM program is an annually funded, nationwide, competitive grant program. No disaster declaration is
required. Federal funds will cover 75% of a project’s cost up to $3 million. As with the HMGP and FMA, a
FEMA-approved local Hazard Mitigation Plan is required to be approved for funding under the PDM program.
For additional information regarding the PDM program, please refer to: https.//www.fema.gov/pre-disaster-
mitigation-grant-program

Federal and State Disaster and Recovery Assistance Programs

Following a disaster, various types of assistance may be made available by local, state and federal governments.
Thetypes and levels of disaster assistance depend on the severity of the damage and the declarations that result
from the disaster event. Among the general types of assistance that may be provided should the President of the
United States declare the event amgjor disaster are the following:

Individual Assistance (IA)

IA provides help for homeowners, renters, businesses and some non-profit entities after disasters occur. This
program is largely funded by the U.S. Small Business Administration. For homeowners and renters, those who
suffered uninsured or underinsured losses may be eligible for aHome Disaster Loan to repair or replace damaged
real estate or personal property. Renters are eligible for loans to cover personal property losses. Individuals may
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borrow up to $200,000 to repair or replace real estate, $40,000 to cover losses to personal property and an
additional 20% for mitigation. For businesses, loans may be made to repair or replace disaster damages to
property owned by the business, including real estate, machinery and equipment, inventory and supplies.
Businesses of any size are eligible. Non-profit organizations such as charities, churches, private universities, etc.
are also eligible. An Economic Injury Disaster Loan provides necessary working capital until normal operations
resume after a physical disaster. These loans are restricted, by law, to small businesses only. For additional
information regarding 1A, please refer to: https.//www.fema.gov/individual-disaster-assistance

Public Assistance (PA)

PA provides cost reimbursement aid to local governments (state, county, local, municipal authorities and school
districts) and certain non-profit agencies that were involved in disaster response and recovery programs or that
suffered loss or damage to facilities or property used to deliver government-like services. Thisprogramislargely
funded by FEMA with both local and state matching contributions required. For additional information
regarding PA, please refer to: https.//www.fema.gov/public-assi stance-local -state-tribal -and-non-profit

Small-Business Administration (SBA) Loans

Small Business Administration (SBA) provides low-interest disaster loans to homeowners, renters, business of
al sizes, and most private nonprofit organizations. SBA disaster loans can be used to repair or replace the
following items damaged or destroyed in a declared disaster: rea estate, persona property, machinery and
equipment, and inventory and business assets.

Homeowners may apply for up to $200,000 to replace or repair their primary residence. Renters and homeowners
may borrow up to $40,000 to replace or repair personal property-such as clothing, furniture, cars, and appliances
— damaged or destroyed in a disaster. Physical disaster loans of up to $2 million are available to qualified
businesses or most private nonprofit organizations. For additional information regarding SBA loans, pleaserefer
to: https://www.sba.gov/managing-busi ness/running-busi ness'emergency-preparedness/di saster-assi stance

Social Services Block Grant Program (SSBG)

To address the needs of critical health and human service providers and the populations they serve, the State of
New York will receive a total of $235.4 million in federal Superstorm Sandy Socia Services Block Grant
funding. The State will distribute $200,034,600 through a public and transparent solicitation for proposals. The
State is also alocating $35.4 million in State Priority Projects, using the SSBG funding. Sandy SSBG resources
are dedicated to covering necessary expenses resulting from Superstorm Sandy, including social, health and
mental health services for individuals, and for repair, renovation and rebuilding of health care facilities, mental
hygiene facilities, child care facilities and other social services facilities. For additional information regarding
the SSBG program, please refer to: https.//www.acf.hhs.gov/ocs/programs/ssbg

Department of Homeland Security

The Homeland Security Grant Program (HSGP) plays an important role in the implementation of the National
Preparedness System by supporting the building, sustainment, and delivery of core capabilities essential to
achieving the National Preparedness Goal of a secure and resilient nation. The FY 2013 HSGP supports core
capabilities across the five mission area of Prevention, Protection, Mitigation, Response, and Recovery based on
allowable cost. HSGP is comprised of three interconnected grant programs including the State Homeland
Security Program (SHSP), Urban Areas Security Initiative (UASI), and the Operation Stonegarden (OPSG).
Together, these grant programs fund a range of preparedness activities, including planning, organization,
equipment purchase, training, exercises, and management and administration. For additional information
regarding HSGP, please refer to: https://www.fema.gov/homeland-security-grant-program
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Community Development Block Grants (CDBG)

CDBG are federal funds intended to provide low and moderate-income households with viable communities,
including decent housing, as suitable living environment, and expanded economic opportunities. Eligible
activities include community facilities and improvements, roads and infrastructure, housing rehabilitation and
preservation, development activities, public services, economic development, planning, and administration.
Public improvements may include flood and drainage improvements. In limited instances, and during the times
of “urgent need” (e.g. post disaster) as defined by the CDBG National Objectives, CDBG funding may be used
to acquire a property located in a floodplain that was severely damaged by a recent flood, demolish a structure
severely damaged by an earthquake, or repair a public facility severely damaged by a hazard event.  For
additional information regarding CDBG, please refer to: https.//www.hudexchange.info/programs/cdbg-
entitlement/

U.S. Economic Development Administration

The U.S. Economic Development Administration (USEDA) is an agency of the U.S. Department of Commerce
that supports regional economic development in communities around the country. It provides funding to support
comprehensive planning and makes strategic investments that foster employment creation and attract private
investment in economically distressed areas of the United States. Through its Public Works Program USEDA
invests in key public infrastructure, such as in traditional public works projects, including water and sewer
systemsimprovements, expansion of port and harbor facilities, brownfields, multitenant manufacturing and other
facilities, business and industrial parks, business incubator facilities, redevel opment technol ogy-based facilities,
telecommunications and development facilities. Through its Economic Adjustment Program, USEDA
administers its Revolving Loan Fund (RLF) Program, which supplies small businesses and entrepreneurs with
the gap financing needed to start or expand their business, in areas that have experienced or are under threat of
serious structural damage to the underlying economic base. Please refer to the USEDA website
(https.//www.eda.gov/) for additional information.

Homeownership Repair and Rebuilding Fund

The Homeownership Repair and Rebuilding Fund provides grants of up to an additional $10,000 to eligible
homeowners who have aready qualified for FEMA housing assistance's maximum grant ($31,900) and will not
receive other assistance from private insurance or government agencies that would duplicate the grant's funding.
The HRRF includes $100 million dedicated to help homeowners affected by Sandy and was provided directly
from the State of New Y ork.

Empire State Relief Fund

The Empire State Relief Fund is dedicated to providing resources to help recover from Hurricane Sandy and
rebuild and restore homes. In many cases, New Y orkers face a substantial gap between the cost of repair or
replacement of their home and the funds available to them to cover this cost. The Empire State Relief Fund will
focus on long-term residential housing assistance to help fill the funding gap by providing up to $10,000 in
additional grants. Homeownerseligiblefor the funding must have received the maximum FEMA grant assistance
as well as the maximum funding from HRRF ($41,900). The ESRF is funded through donations where 100% of
the money is dedicated to NY S housing programs. For additional information regarding the Empire State Relief
Fund, refer to: http://www.empirestaterelief.com/

Federal Highway Administration - Emergency Relief

The Federa Highway Administration Emergency Relief is a grant program that may be used for repair or
reconstruction of Federa-aid highways and roads on Federal lands which have suffered serious damage as a
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result of adisaster. NY Sisserving astheliaison between local municipalitiesand FHWA. $30 Millioninfunding
was released in October-November of 2012 for emergency repair work conducted in first 180 days following
Hurricane Sandy. Another $220 Million in additional funding became available February 2013. For information
regarding the FHWA Emergency Relief Program, please refer to:
https.//www.fhwa.dot.gov/programadmin/erelief.cfm

Federal Transit Administration - Emergency Relief

The Federal Transit Authority Emergency Relief isagrant program that funds capital projects to protect, repair,
reconstruct, or replace equipment and facilities of public transportation systems. Administered by the Federal
Transit Authority at the U.S. Department of Transportation and directly allocated to MTA and Port Authority.
This transportation-specific fund was created as an aternative to FEMA PA. Currently, atotal of $5.2 Billion
has been allocated to NY S-related entities. For information regarding the FTA Emergency Relief Program,
please refer to: https.//www.transit.dot.gov/funding/grant-programs/emergency-relief-program/emergency-

relief-program

Empire State Development

Empire State Development offers a wide range of financing, grants and incentives to promote business and
employment growth, and real estate development throughout the State. Several programs address infrastructure
construction associated with project development, acquisition and demolition associated with project
development and brownfield remediation and redevelopment. For additional information regarding Empire State
Development, please refer to: https.//esd.ny.gov/

New York State Department of Transportation (NYSDOT)

Damaged Roads and Signals

High winds, storm tidal surge and flooding caused significant damage to NY SDOT facilities, roads and local
transportation infrastructure in the Hudson Valley, Long Island and New Y ork City. Repair and replacement will
be necessary for these facilities and infrastructure. In some cases, municipalities will be direct applicants;
therefore, not all FEMA-€ligible costs are included for damaged infrastructure.

Scour Around Culverts and Bridges

Scour has some of the most significant and destructive effects on roadway culverts and bridges. It is the result
of fast flowing water's erosive action, which erodes and carries away foundation materials (sand and rocks from
around and beneath abutments, piers, foundations and embankments). Water's intensity and velocity can quickly
compromise the integrity of roadway culverts and bridges and is one of three main causes of bridge failures (the
other two are coallision and overloading). Superstorm Sandy, Tropical Storm Lee, and Hurricane Irene each
exposed the vulnerability of the State's bridges and culverts to scour, as the storms weakened or damaged these
structures across the State.

There are 20,000 bridges in New Y ork State, with 91 state bridges, 731 local bridges and 431 culverts at risk of
scour. This program addresses scoured and critical roadway culverts and bridges. It provides replacements
and/or permanent scour retrofits to facilities that are unable to protect the transportation system from storm
events. Five hundred million dollars will be made available for this critical work.

Emergency Watershed Protection Program

The purpose of the Emergency Watershed Protection Program (EWP) was established by Congress to respond
to emergencies created by natural disasters. The EWP Program is designed to help people and conserve natura
resources by relieving imminent hazards to life and property caused by floods, fires, drought, windstorms, and
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other natural occurrences. The U.S. Department of Agriculture’'s Natural Resources Conservation Service
(NRCS) administers the EWP Program; EWP-Recovery, and EWP-F oodplain Easement (FPE). For additional
information regarding the EWP, please refer to:
https.//www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/l andscape/ewpp/

EWP - Recovery

The EWP Program is arecovery effort program aimed at relieving imminent hazards to life and property caused
by floods, fires, windstorms, and other natural occurrences. Public and private landowners are eligible for
assistance, but must be represented by a project sponsor that must be alega subdivision of the State, such asa
city, county, township or conservation district, and Native American Tribes or Tribal governments. NRCS may
pay up to 75 percent of the construction cost of emergency measures. The remaining 25 percent must come from
local sources and can be in the form of cash or in-kind services.

EWP work is not limited to any one set of measures. It is designed for installation of recovery measures to
safeguard lives and property as aresult of a natural disaster. NRCS completes a Damage Survey Report (DSR)
which provides a case-by-case investigation of the work necessary to repair or protect asite.

Watershed impairments that the EWP Program addresses are debris-clogged stream channels, undermined and
unstable streambanks, jeopardized water control structures and public infrastructures, wind-borne debris
removal, and damaged upland sites stripped of protective vegetation by fire or drought.

EWP - Floodplain Easement (FPE)

Privately-owned lands or lands owned by local and state governments may be eligible for participation in
EWP-FPE. To be eligible, lands must meet one of the following criteria:

e Landsthat have been damaged by flooding at least once within the previous calendar year or have
been subject to flood damage at least twice within the previous 10 years

e  Other lands within the floodplain are eligible, provided the lands would contribute to the restoration of
the flood storage and flow, provide for control of erosion, or that would improve the practical
management of the floodplain easement

e Landsthat would be inundated or adversely impacted as aresult of a dam breach

EWP-FPE easements are restored to the extent practicable to the natural environment and may include both
structural and nonstructural practices to restore the flood storage and flow, erosion control, and improve the
practical management of the easement.

Structures, including buildings, within the floodplain easement must be demolished and removed, or relocated
outside the 100-year floodplain or dam breach inundation area.

New York State Department of Environmental Conservation Climate Smart Communities (CSC)
Program

The Climate Smart Communities (CSC) program is jointly sponsored by the following six New York State
agencies. Department of Environmental Conservation; Energy Research and Development Authority; Public
Service Commission; Department of State; Department of Transportation; and the Department of Health. The
program encourages municipalities to minimize the risks of climate change and reduce long-term costs through
actions which reduce greenhouse gas (GHG) emissions and adapt to a changing climate. The program offersfree
technical support on energy and climate and guidance tailored to New York State communities. As of April,
2016, more than 170 communities, representing 6.6 million New Y orkers in every region of the state, have
committed to acting on climate through New Y ork State’'s Climate Smart Communities program.
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Benefits of participating in the program include saving taxpayer dollars, improving operations and infrastructure,
increasing energy independence and security, demonstrating leadership, and positioning for economic growth.
Registered Climate Smart Communities receive notification of state and federal assistance that they can leverage
to help adopt low-carbon technologies, and of programs and support for efficiency improvements and energy
conservation. Further, they receive an advantage in accessing some state assistance programs. They can call on
the help of other local governments that already have adopted climate smart practices and policies, and their
climate-smart accomplishments receive statewide recognition. Key elements of the Climate Smart Communities
program are described below.

For additional information regarding the CsC program, please refer to:
http://www.dec.ny.gov/energy/50845.html

Climate Smart Communities Pledge

Any city, town, village or county in New Y ork can join the program by adopting the Climate Smart Communities
Pledge. To become a registered Climate Smart Community, the municipality's governing body must adopt a
resolution that includes all ten elements of the Pledge and inform DEC of the passage of the resolution. The
required ten elements of the Pledge are as follows:

¢ Pledge to be a Climate Smart Community.

e Set gods, inventory emissions, plan for climate action.

¢  Decrease community energy use.

e Increase community use of renewable energy.

o Realize benefits of recycling and other climate-smart solid waste management practices.
e Reduce greenhouse gas emissions through use of climate-smart land-use tools.

e Enhance community resilience and prepare for the effects of climate change.

e  Support development of a green innovation economy.

e Inform and inspire the public.

e  Commit to an evolving process of climate action.

The following Warren County jurisdictions have passed the Climate Smart Communities Pledge via resolution:
City of Glens Falls, Town of Lake George and Village of Lake George.

Climate Smart Communities Certification (CSC) Program

The Climate Smart Communities Certification (CSC) program enables high-performing registered communities
to achieve recognition for their leadership. Designed around the existing ten pledge elements, the certification
program recognizes communities achieving any on over 130 total possible actions through a rating system
leading to four levels of award: Certified, Bronze, Silver and Gold. Recertification of completed actions is
required every five years. Details of the program and the specific documentation required for each action are
described in the CSC Certification Manual at http://www.dec.ny.gov/docs/administration _pdf/certman.pdf.

Climate Smart Communities Grant Program

In April, 2016, DEC announced an expansion of the Environmental Protection Fund to support communities
ready to reduce greenhouse gas emissions and prepare for the effects of climate change. Climate Smart
Community Implementation grants support mitigation and adaptation projects and range from $100,000 to $2
million. Competitive grants ranging from $25,000 to $100,000 will also provide support for local governments
to become certified Climate Smart Communities. All counties, cities, towns and villages of the State of New
York are eligible to receive funding. The CSC grant program will provide 50/50 matching grants for eligible
projectsin the following categories.
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Funding is available for implementation projects that advance a variety of climate adaptation and mitigation
actions, including the following:

e Construction of natural resiliency measures

e Relocation or retrofit of climate-vulnerable facilities

e Conservation or restoration of riparian areas and tidal marsh migration area
e Reduction of flood risk

e Clean transportation

e Reduction or recycling of food waste

Funding is also available for certification projects that advance severa specific actions aligned with Climate
Smart Communities Certification requirements:

e Right-sizing of government fleets

e Developing natural resource inventories

e Conducting vulnerability assessments

e Developing climate adaptation strategies

e Updating hazard mitigation plans to address changing conditions and reduce climate vulnerability

In scoring grant applications, increasing points are awarded to communities who have aready taken the CSC
pledge and to those that have achieved certification status. All grant recipients must take the Climate Smart
Communities Pledge within the term of their grant contract. For climate mitigation projects, grant recipients
must provide a report of estimates of emissions reduction. Certification actions must adhere to the requirements
and standards described in  the Climate Smart Communities Certification Manua -
http://www.dec.ny.gov/energy/96511.html. For implementation projects involving property (construction,
improvements, restoration, rehabilitation) — if the property is not owned by the grant recipient, they must obtain
a climate change mitigation easement.

The 2016 Climate Smart Communities Grant Program was available through the NY S Consolidated Funding
Application. Applications for the first round of funding were due July 29, 2016.

The Climate Smart Communities Toolkit was developed to educate New Y ork communities on recommended
practicesthat will help to reduce greenhouse gas emissions and adapt to the effects of climate change, specifically
in the areas of land-use, transportation policy, green buildings, infrastructure investment, green infrastructure,
housing policy, and adaptation and resilience. The Climate Smart Communities Guide to Local Action contains
overviews of possible community actions, how-to's and case studies to help communities implement the CSC
pledge. The Climate Smart Communities Land Use Toolkit allows New Y ork communitiesto find recommended
practices that will help to reduce greenhouse gas emissions in the areas of land use, transportation policy, green
building, infrastructure investment, green infrastructure and housing policy.

Community Risk and Resiliency Act (CRRA)

On September 22, 2014, Governor Andrew Cuomo signed bill A06558/S06617-B, the Community Risk and
Resiliency Act (CRRA). The purpose of the bill isto strengthen New Y ork's preparedness for climate change by
ensuring that certain state monies, facility-siting regulations and permits include consideration of the effects of
climate risk and extreme-weather events. The bill's provisions will apply to all applications and permits no later
than January 1, 2017.

CRRA includes two key provisions to advance New Y ork's climate change adaptation:
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e Applicantsto certain State programs must demonstrate that they have taken into account future physical
climate risks from storm surges, sea-level rise or flooding.

o DEC must establish official State sea-level rise projections by January 1, 2016. These projections
provide the basis for State adaptation decisions and will be available for use by all decision makers.

CRRA applies to specific State permitting, funding and regulatory decisions, including smart growth
assessments; funding for wastewater treatment plants; siting of hazardous waste facilities; design and

construction of petroleum and chemical bulk storage facilities; oil and gasdrilling, and State acquisition of open
space.

6.5 Mitigation Strategy Development and Update

6.5.1 Update of Municipal Mitigation Strategies

To evauate progress on local mitigation actions, each jurisdiction was provided with a Mitigation Action Plan
Review Worksheet, pre-populated with those actions identified for their jurisdiction in the prior (2011) plan.
For each action, municipalities were asked to indicate the status of each action (“No Progress’lUnknown”, “In
Progress/Not Yet Complete”, “Continuous’, “Completed”, “Discontinued”) and provide review comments on
each. Municipalities were requested to quantify the extent of progress, and provide reasons for the level of
progress or why actions were discontinued. Each jurisdictional annex provides a table identifying their prior
mitigation strategy, the status of those actions and initiatives, and their disposition within their updated strategy.

Local mitigation actions identified as “Complete”’, and those actions identified as “Discontinued”, have been
removed from the updated strategies. Those local actions that municipalities identified as “No
Progress’Unknown”, “In Progress/Not Yet Complete” as well as certain actiong/initiatives identified as
“Continuous’, have been carried forward in their local updated mitigation strategies. Municipalities were asked
to provide further details on these projects to help better define the projects, identify benefits and costs, and
improve implementation.

Certain continuous or ongoing strategies represent programs that are, or since prior and existing local hazard
mitigation plans have become, fully integrated into the normal operational and administrative framework of the
community. Such programs and initiatives have been identified within the Capabilities section of each annex,
and removed from the updated mitigation strategy.

At the Kick-Off and during subsequent local-level planning meetings, all participating municipalities were
further surveyed to identify mitigation activities completed, ongoing and potential/proposed. Asnew additional
potential mitigation actions, projects or initiatives became evident during the plan update process, including as
part of the risk assessment update and as identified through the public and stakeholder outreach process (see
Section 3), communities were made aware of these either through direct communication (local meetings, email,
phone) or viatheir draft municipal annexes.

The County and municipalities identified projects that have been submitted to NY S DHSES for grant funding,
including projects for which Letters of Intent (LOI) and grant applications have been submitted under the New
York Rising Hazard Mitigation Grant Program. In general, LOI/application-based projects submitted directly
by the communities are identified within their updated mitigation strategies. Communities may also have
included other LOIl/application-based projects submitted by specia-purpose districts (e.g. fire or school
districts), local utilities, and hospitals and health care entities.

To help support the selection of an appropriate, risk-based mitigation strategy, each annex provided a summary
of hazard vulnerahilities identified during the plan update process, either directly by municipal representatives,
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through review of available county and local plansand reports, and through the hazard profiling and vul nerability
assessment process.

Beginning in July of 2015, members of the Steering Committee and contract consultants worked directly with
each jurisdiction (phone, email, local support meetings) to assist with the development and update of their 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).

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), specifically:

e Local Plans and Regulations — These actions include government authorities, policies or codes that
influence the way land and buildings are being developed and built.

e Structure and Infrastructure Project- These actions involve modifying existing structures and
infrastructure to protect them from a hazard or remove them from a hazard area. This could apply to
public or private structures as well as critical facilities and infrastructure. This type of action also
involves projects to construct manmade structures to reduce the impact of hazards.

e Natural Systems Protection — These are actions that minimize damage and losses, and also preserve or
restore the functions of natural systems.

e Education and Awareness Programs— These are actions to inform and educate citizens, elected officials,
and property owners about hazards and potential waysto mitigate them. These actions may also include
participation in national programs, such as the National Flood Insurance Program and Community
Rating System, StormReady (NOAA) and Firewise (NFPA) Communities.

In consideration of federal and state mitigation guidance, the Steering Committee recognized that municipalities
would benefit from theinclusion of certain mitigation initiatives. These include initiativesto address vulnerable
public and private properties, including RL and SRL properties; initiatives to support continued and enhanced
participation in the NFIP; improved public education and awareness programs,; and initiatives to support
countywide and regional effortsto build greater local mitigation capabilities. Municipalities have included such
initiatives as appropriate, typically amended with specific details to best meet the needs and interests of their
community and promote i mplementation.

In September 2015, a mitigation strategy workshop was conducted by FEMA Region Il representatives for all
participating jurisdictions to support the identification, evaluation and prioritization of local mitigation
strategies, as well as how to present and document this process within the plan. Based on FEMA'’s guidance
and recommendations provided at this workshop and otherwise, the following significant modifications to the
mitigation strategy identification and update process and documentation was made:

e Anoverarching effort has been madeto better focuslocal mitigation strategiesto clearly defined, readily
actionable projects and initiatives that meet the definition or characteristics of mitigation. Broadly
defined mitigation objectives have been eliminated from the updated strategy unless accompanied by
discrete actions, projects or initiatives.
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e Certain continuous or ongoing strategies that represent programs that are, or since prior and existing
plans have become, fully integrated into the normal operational and administrative framework of the
community have been identified within the Capabilities section of each annex, and removed from the
updated mitigation strategy.

o Where applicable, mitigation projects have been documented with an Action Worksheet, based on
FEMA'’s Action Worksheet templates and recent guidance documents.

FEMA Action Worksheets have been included for new physical projects identified by the County and
participating municipalities. Physical projects being carried forward from the prior plan strategies are not
necessarily documented on Action Worksheets as the project screening, identification and development, and
prioritization process was accomplished during the last planning process. Whether or not the projects were new
or “carry forward”, and documented on Action Worksheets or not, al projects included in the updated County
and local mitigation strategies have identified hazards addressed, project description, benefits, costs, responsible
party, sources of funding, timeline and priority. Further, non-physical actions (e.g. integration actions, studies,
etc.) are typically not documented on Action Worksheets.

As discussed within the hazard profilesin Section 5.4, the long term effects of climate change are anticipated to
exacerbate the impacts of weather-related hazards including flood, severe storm, severe winter storm and
wildfire. By way of addressing these climate change-sensitive hazards within their local mitigation strategies
and integration actions, communities are working to evaluate and recognize these long term implications and
potential impacts, and to incorporate in planning and capital improvement updates.

Municipalities included mitigation actions to address vulnerable critical facilities. These actions have been
proposed in consideration of protection against 500-year events, or worst-case scenarios. It is recognized,
however, that in the case of projects being funded through Federal mitigation programs, the level of protection
may be influenced by cost-effectiveness as determined through a formal benefit-cost analysis.  In the case of
“self-funded” projects, municipal discretion must be recognized. Further, it must be recognized that the County
and municipalities have limited authority over privately-owned critical facility owners with regard to mitigation
at any level of protection.

6.5.2 Update of County Mitigation Strategy

The update of the county-level mitigation strategies included a review of progress on the actiong/initiatives
identified in the 2011 HMP, using aprocess similar to that used to review municipal mitigation strategy progress.
The County, through their various department representatives, was provided with a Mitigation Action Plan
Review Worksheet identifying al of the county-level actiong/initiatives from the 2011 plan. For each action,
relevant county representatives were asked to indicate the status of each action (“No Progress’Unknown”, “In
Progress/Not Y et Complete”, “Continuous’, “Completed”, or “Discontinued”), and provide review comments
on each.

Projectd/initiatives identified as “Complete”, as well as though actions identified as “ Discontinued”, have been
removed from this plan update. Those actions the county has identified as “No ProgresssUnknown”, “In
Progress/Not Yet Complete” or “Continuous’ have been carried forward in the County’s updated mitigation

strategy.

Throughout the course of the plan update process, additional regional and county-level mitigation actions have
been identified. These wereidentified through:

e Review of the results and findings of the updated risk assessment;
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e Review of available regional and county plans, reports and studies;
e Direct input from County departments and other county and regional agencies, including:

Warren County Soil and Water Conservation District (WC SWCD)

Warren County Office of Emergency Services (WCOES)

Warren County Department of Planning and Community Development (WCDPCD)
Warren County Department of Public Works

o O O O o

Warren County Board of Supervisors
0 Adirondack / Glens Falls Transportation Council

e Input received through the public and stakeholder outreach process.

As discussed within the hazard profilesin Section 5.4, the long term effects of climate change are anticipated to
exacerbate the impacts of weather-related hazards including flood, severe storm, severe winter storm and
wildfire. As such, the Steering Committee added Objective 5.4: “Promote climate change adaption strategies
that protect against long-term effects on the environment” to the updated mitigation planning goals and
objectives to support recognition and consideration of thisrisk throughout the plan update process. Further, the
County has included mitigation actions and initiatives, including continuing and long term planning and
emergency management support, to address these long term implications and potential impacts.

Various County departments and agencies have included mitigation actions to address vulnerable critica
facilities. These actions have been proposed in consideration of protection against 500-year events, or worst-
case scenarios.

It is recognized, however, that in the case of projects being funded through Federal mitigation programs, the
level of protection may be influenced by cost-effectiveness as determined through aformal benefit-cost analysis.
In the case of “self-funded” projects, local government authority must be recognized.  Further, it must be
recognized that the County has limited authority over privately-owned critical facility owners with regard to
mitigation at any level of protection.

6.5.3 Mitigation Strategy Evaluation and Prioritization

Section 201.c.3.iii of 44 CFR requires an action plan describing how the actions identified will be prioritized.

Recent FEMA planning guidance (March 2013) identifies a modified STAPLEE (Social, Technical,
Administrative, Political, Legal, Economic, and Environmental) mitigation action evaluation methodology that
uses a set of 10 evaluation criteria suited to the purposes of hazard mitigation strategy evaluation. This method
provides a systematic approach that considers the opportunities and constraints of implementing a particular
mitigation action. The mitigation workshop presented by FEMA representatives further amplified these
evaluation criteria, and indicated that communities may want to consider other factors.

Based on this guidance, the Steering Committee applied an action evaluation and prioritization methodology
which includes an expanded set of fourteen (14) criteria to include the consideration of cost-effectiveness,
availability of funding, anticipated timeline, and if the action addresses multiple hazards.

The fourteen (14) evaluation/prioritization criteria used in the 2015/16 update process are:

1. Life Safety — How effective will the action be at protecting lives and preventing injuries?
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2. Property Protection —How significant will the action be at eliminating or reducing damage to structures
and infrastructure?

3. Cost-Effectiveness— Arethe coststo implement the project or initiative commensurate with the benefits
achieved?

4. Technical — Is the mitigation action technically feasible? Is it a long-term solution? Eliminate actions
that, from atechnical standpoint, will not meet the goals.

5. Political —Isthere overal public support for the mitigation action? Is there the political will to support
it?

6. Legal — Doesthe municipality have the authority to implement the action?

7. Fisca - Can the project be funded under existing program budgets (i.e., is this initiative currently
budgeted for)? Or would it require a new budget authorization or funding from another source such as
grants?

8. Environmental — What are the potential environmental impacts of the action? Will it comply with
environmental regulations?

9. Socia —Will the proposed action adversely affect one segment of the population? Will the action disrupt
established neighborhoods, break up voting districts, or cause the relocation of lower income people?

10. Administrative — Does the jurisdiction have the personnel and administrative capabilities to implement
the action and maintain it or will outside help be necessary?

11. Multi-hazard — Does the action reduce the risk to multiple hazards?

12. Timeline - Can the action be completed in less than 5 years (within our planning horizon)?

13. Loca Champion — Is there a strong advocate for the action or project among the jurisdiction’s staff,
governing body, or committees that will support the action’ s implementation?

14. Other Local Objectives— Doesthe action advance other local objectives, such as capital improvements,
economic development, environmental quality, or open space preservation? Does it support the policies
of other plans and programs?

Participating jurisdictions were asked to use these criteriato assist them in evaluating and prioritizing mitigation
actions identified in the 2014 update. Specifically, for each mitigation action, the jurisdictions were asked to
assign anumeric rank (-1, 0, or 1) for each of the 14 evaluation criteria, defined as follows:

e 1=Highly effective or feasible
e 0= Neutra
e -1 =|neffective or not feasible

Further, jurisdictions were asked to provide a brief summary of the rationale behind the numeric rankings
assigned, as applicable. The numerical results of this exercise were then used by each jurisdiction to help
prioritize the action or strategy as “Low”, “Medium,” or “High.” While this provided a consistent, systematic
methodol ogy to support the evaluation and prioritization of mitigation actions, jurisdictions may have additional
considerations that could influence their overall prioritization of mitigation actions.

It is noted that jurisdictions may be carrying forward mitigation actions and initiatives from prior mitigation
strategies that were prioritized using a different, but not inherently contrary, approach. Mitigation actionsin the
prior (2011) Warren County HMP were prioritized “by considering cost, staffing availability, and benefit to the
jurisdiction, with high indicating a low cost, broad impact action, medium indicating a future project with
potential funds available and low priority indicating a long term endeavor, with an alternate funding source
necessary.”

At their discretion, jurisdictions carrying forward prior initiatives were encouraged to re-evaluate their priority,
particularly if conditions that would affect the prioritization criteria had changed. Where communities have
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determined that their original priority ranking for “ carry forward” initiatives remained valid, their earlier priority
ranking is indicated on the prioritization table, however the plan update criteria ratings are indicated with a null
“-* marking.

For the plan update there has been an effort to develop more clearly defined and action-oriented mitigation
strategies. Theseloca strategiesinclude projects and initiatives that have been well-vetted, and are seen by the
community as the most effective approaches to advance their local mitigation goals and objectives within their
capabilities. As such, many of the initiatives in the updated mitigation strategy were ranked as “High” or
“Medium” priority, as reflective of the community’s clear intent to implement, available resources not-
withstanding. In generd, initiatives that would have had “low” priority rankings were appropriately screened
out during the local action evaluation process.

6.5.4 Benefit/Cost Review

Section 201.6.c.3iii of 44CFR requires the prioritization of the action plan to emphasize the extent to which
benefits are maximized according to a cost/benefit review of the proposed projects and their associated costs.
Stated otherwise, cost-effectiveness is one of the criteria that must be applied during the evaluation and
prioritization of all actions comprising the overall mitigation strategy.

The benefit/cost review applied in for the evaluation and prioritization of projects and initiatives in this plan
update process was qualitative; that is, it does not include the level of detail required by FEMA for project grant
eligibility under the Hazard Mitigation Assistance (HMA) grant programs. For all actionsidentified in the local
strategies, jurisdictions have identified both the costs and benefits associated with project, action or initiative.

Costs are the total cost for the action or project, and may include administrative costs, construction costs
(including engineering, design and permitting), and maintenance costs.

Benefits are the savings from losses avoided attributed to the implementation of the project, and may include
life-safety, structure and infrastructure damages, loss of service or function, and economic and environmental
damage and losses.

When available, jurisdictions were asked to identify the actual or estimated dollar value for project costs and
associated benefits. Having defined costs and benefits allows a direct comparison of benefits versus costs, and
aquantitative evaluation of project cost-effectiveness. Often, however, numerical costs and/or benefits have not
been identified, or may be impossible to quantitatively assess.

For the purposes of this planning process, jurisdictions were tasked with evaluating project cost-effectiveness
with both costs and benefits assigned to “High”, “Medium” and “Low” ratings. Where quantitative estimates of
costs and benefits were available, ratings/ranges were defined as:

Low = < $10,000 Medium = $10,000 to $100,000 High = > $100,000

Where quantitative estimates of costs and/or benefits were not available, qualitative ratings using the following
definitions were used:
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Existing funding levels are not adequate to cover the costs of the proposed project, and
High implementation would require an increase in revenue through an alternative source (e.g., bonds,
grants, and fee increases).

The project could be implemented with existing funding but would require a re-apportionment of
Medium the budget or a budget amendment, or the cost of the project would have to be spread over multiple
years.

The project could be funded under the existing budget. The project is part of or can be part of an
existing, ongoing program.

High Project will have an immediate impact on the reduction of risk exposure to life and property.

Low

Project will have along-term impact on the reduction of risk exposure to life and property or will

Medium provide an immediate reduction in the risk exposure to property.

Low Long-term benefits of the project are difficult to quantify in the short term.

Using this approach, projects with positive benefit versus cost ratios (such as high over high, high over medium,
medium over low, etc.) are considered cost-effective.

For some of the Warren County initiatives identified, the planning partnership may seek financial assistance
under FEMA'’s Hazard Mitigation Assistance (HMA) programs. These programs require detailed benefit/cost
analysis as part of the application process. These analyses will be performed when funding applications are
prepared, using the FEMA BCA model process. The planning partnership is committed to implementing
mitigation strategies with benefits that exceed costs. For projects not seeking financial assistance from grant
programs that require this sort of analysis, the planning partnership reserves the right to define “benefits’
according to parameters that meet its needs and the goals and objectives of this plan.
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SECTION 7. PLAN MAINTENANCE PROCEDURES

This section describes the system that Warren County and al participating jurisdictions have established to
monitor, evaluate, and update the mitigation plan; implement the mitigation plan through existing programs;
and solicit continued public involvement for plan maintenance.

7.1 Monitoring, Evaluating and Updating the Plan

The procedures for monitoring, evaluating, and updating the plan are provided below.

Each participating jurisdiction is expected to maintain a representative on the mitigation Planning Committee
who shall fulfill the monitoring, evaluation and updating responsibilities identified in this Section. As of the
date of this plan, primary and secondary mitigation planning representatives (points-of-contact) are identified
in each jurisdictional annex in Section 9.

It is recognized that individual commitments change over time, and it shall be the responsibility of each
jurisdiction and its representatives to inform the HMP Coordinator of any changes in representation. The HMP
Coordinator will strive to keep the committee makeup as a uniform representation of planning partners and
stakeholders within the planning area.

Currently, the Warren County HMP Coordinator is designated as.

Mr. Jim Lieberum, CPESC

District Manager/County Hazard Mitigation Coordinator
Warren County Soil and Water Conservation District
394 Schroon River Road

Warrensburg, NY 12885

(518) 623-3119

jim99@nycap.rr.com

7.1.1 Monitoring

The Planning Committee shall be responsible for monitoring progress on, and evaluating the effectiveness of,
the plan, and documenting annual progress. Each year, beginning one year after plan development, County
and local Planning Committee representatives will collect and process information from the departments,
agencies and organizations involved in implementing mitigation projects or activities identified in their
jurisdictional annexes (Volume I, Section 9) of this plan, by contacting persons responsible for initiating
and/or overseeing the mitigation projects.

To standardize and facilitate collection of progress data and information on specific mitigation actions, Warren
County Soil and Water Conservation District (WC SWCD) shall develop a progress matrix that will continue
to be updated and distributed to the Planning Committee members prior to the scheduled annual Planning
Committee meeting. FEMA guidance worksheets and a sample progress matrix template are provided in
Appendix F. This information shall be provided to the planning area HMP Coordinator prior to the annual
Planning Committee meeting to be held approximately one year from the date of local adoption of this update,
and successively thereafter.

The information that Planning Committee representatives shall be expected to document, as needed and
appropriate include:
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Section 7: Plan Maintenance Procedures

o Any grant applications filed on behalf of any of the participating jurisdictions

e Hazard events and losses occurring in their jurisdiction,

e Progress on the implementation of mitigation actions, including efforts to obtain outside funding,
o Obstacles or impediments to implementation of actions,

e Additional mitigation actions believed to be appropriate and feasible,

o Public and stakeholder input.

7.1.2 Evaluating

The evaluation of the mitigation plan is an assessment of whether the planning process and actions have been
effective, if the Plan goals are being reached, and whether changes are needed. The Plan will be evaluated on
an annua basis to determine the effectiveness of the programs, and to reflect changes that may affect
mitigation priorities or available funding.

The status of the HMP will be discussed and documented at an annual plan review meeting of the Mitigation
Planning Committee, to be held approximately one year from the date of local adoption of this update, and
successively thereafter. At least two weeks before the annual plan review meeting, the Warren County HMP
Coordinator will advise Planning Committee members of the meeting date, agenda and expectations of the
members.

The Warren County HMP Coordinator will be responsible for calling and coordinating the annual plan review
meeting, and assessing progress toward meeting plan goals and objectives. These evaluations will assess
whether:

e Goasand objectives address current and expected conditions.
e The nature or magnitude of the risks has changed.

e Current resources are appropriate for implementing the HMP and if different or additional resources
are now available.

e Actionswere cost effective.
e Schedules and budgets are feasible.

¢ Implementation problems, such as technical, political, legal or coordination issues with other agencies
are presents.

e  Outcomes have occurred as expected.

e Changes in County, City, Town or Village resources impacted plan implementation (e.g., funding,
personnel, and equipment)

o New agencies/departments/staff should be included, including other local governments as defined
under 44 CFR 201.6.

Specificaly, the Planning Committee will review the mitigation goals, objectives, and activities using
performance based indicators, including:

¢ New agencies/departments

e Project completion

e Under/over spending

e Achievement of the goals and objectives
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e Resourcealocation

e Timeframes

e Budgets

e Lead/support agency commitment

e Resources

o Feasihility
Finally, the Planning Committee will evaluate how other programs and policies have conflicted or augmented
planned or implemented measures, and shall identify policies, programs, practices, and procedures that could
be maodified to accommodate hazard mitigation actions (see the “Implementation of Mitigation Plan through

Existing Programs’ subsection later in this Section). Other programs and policies can include those that
address:

e  Economic Development

e Environmental Preservation

e Historic Preservation

e Redevelopment

e Health and/or safety

e Recreation

e Land use/zoning

e Public Education and Outreach
e Transportation

The Planning Committee may refer to the evaluation forms, Worksheets #2 and #4 in the FEMA 386-4
guidance document, to assist in the evaluation process. Further, the Planning Committee may refer to any
process and plan review deliverables developed by the County or participating jurisdictions as a part of the
plan review processes established for prior or existing local HMPs within the County.

The Planning Committee Coordinator shall be responsible for preparing an Annual HMP Progress Report,
based on the provided local annual progress reports from each participant, information presented at the annual
Planning Committee meeting, and other information as appropriate and relevant. These annual reports will
provide data for the 5-year update of this HMP and will assist in pinpointing implementation challenges. By
monitoring the implementation of the Plan on an annual basis, the Planning Committee will be able to assess
which projects are completed, which are no longer feasible, and what projects may require additional funding.

This report shall apply to all planning partners, and as such, shall be developed according to an agreed format
and with adequate allowance for input and comment of each planning partner prior to completion and
submission to the State Hazard Mitigation Officer. Each planning partner will be responsible for providing
this report to its governing body for their review. During the annua Planning Committee meeting, the
planning partners shall establish a schedule for the draft development, review, comment, amendment and
submission of the Annual HMP Progress Report to NY S DHSES.

The Annual HMP Progress Report shall be posted on the Warren County Hazard Mitigation Plan website
(currently http://www.warrencountynyhmp.com) to keep the public apprised of the plan’s implementation. For
communities who may choose to join the NFIP Community Rating System (CRS) program, this report will
also be provided to each CRS participating community in order to meet annual CRS recertification
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requirements. To meet this recertification timeline, the Planning Committee will strive to complete the review
process and prepare an Annual HMP Progress Report by the end of September.

The plan will also be evaluated and revised following any major disasters, to determine if the recommended
actions remain relevant and appropriate. The risk assessment will also be revisited to see if any changes are
necessary based on the pattern of disaster damages or if data listed in the Section 5.4 (Hazard Profiles) of this
plan has been collected to facilitate the risk assessment. This is an opportunity to increase the community’s
disaster resistance and build a better and stronger community.

7.1.3 Updating

44 CFR 201.6.d.3 requires that local hazard mitigation plans be reviewed, revised as appropriate, and
resubmitted for approval in order to remain eligible for benefits awarded under DMA 2000. It is the intent of
the Warren County HMP Planning Committee to update this plan on afive-year cycle from the date of initial
plan adoption.

To facilitate the update process, the Warren County HMP Coordinator, with support of the Planning
Committee, shall use the second annual Planning Committee meeting to develop and commence the
implementation of a detailed plan update program. The Warren County HMP Coordinator shall invite
representatives from NYS DHSES to this meeting to provide guidance on plan update procedures. This
program shall, at a minimum, establish who shall be responsible for managing and completing the plan update
effort, what needs to be included in the updated plan, and a detailed timeline with milestones to assure that the
update is completed according to regulatory requirements.

At this meeting, the Planning Committee shall determine what resources will be needed to complete the
update. The Warren County HMP Coordinator shall be responsible for assuring that needed resources are
secured.

Following each five-year update of the mitigation plan, the updated plan will be distributed for public
comment. After all comments are addressed, the HMP will be revised and distributed to all planning group
members and the New Y ork State Hazard Mitigation Officer.

7.2 Implementation of Mitigation Plan through Existing 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’).

It is the intention of Planning Committee representatives to incorporate mitigation planning as an integral
component of daily government operations. Planning Committee representatives will work with local
government officials to integrate the newly adopted hazard mitigation goals and actions into the genera
operations of government and partner organizations. Further, the sample adoption resolution (Appendix A —
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Sample Adoption Resolution) includes a resolution item stating the intent of the local governing body to
incorporate mitigation planning as an integral component of government and partner operations. By doing so,
the Planning Committee anticipates that:

1) Hazard mitigation planning will be formally recognized as an integral part of overall emergency
management efforts,

2) The Hazard Mitigation Plan, Comprehensive Plans, Emergency Management Plans and other relevant
planning mechanisms will become mutually supportive documents that work in concert to meet the
goals and needs of County residents.

During the annual plan evaluation process, the Planning Committee representatives will identify additional
policies, programs, practices, and procedures that could be modified to accommodate hazard mitigation
actions, and include these findings and recommendations in the Annual HMP Progress Report.

7.3 Continued Public Involvement

Warren County and participating jurisdictions are committed to the continued involvement of the public in the
hazard mitigation process. This Plan wupdate will be posted on-line (currently at
http://www.warrencountynyhmp.com). The County and municipalities may make hard copies of the Plan
available for review at public locations (e.g. County offices, municipal halls, public libraries).

In addition, public outreach and dissemination of the Plan will include:
e Linksto the plan on municipal websites of each jurisdiction with capability.

o Continued utilization of existing social media outlets (Facebook, Twitter) to inform the public of flood
hazards and severe storm events. Educate the public via the jurisdictional websites on how these
applications can be used in an emergency situation.

e Development of annua articles or workshops on flood hazards to educate the public and keep them
aware of the dangers of flooding.

Local Planning Committee representatives and the Warren County HMP Coordinator will be responsible for
receiving, tracking, and filing public comments regarding this HMP. The public will have an opportunity to
comment on the plan via the hazard mitigation website at any time. The HMP Coordinator will maintain this
website, posting new information and maintaining an active link to collect public comments.

The public can aso provide input at the annual review meeting for the HMP and during the next 5-year plan
update. The Warren County HMP Coordinator is responsible for coordinating the plan evaluation portion of
the meeting, soliciting feedback, collecting and reviewing the comments, and ensuring their incorporation in
the five-year plan update as appropriate. Additional meetings may also be held as deemed necessary by the
planning group. The purpose of these meeting would be to provide the public an opportunity to express
concerns, opinions, and ideas about the mitigation plan.

The Planning Committee representatives shall be responsible to assure that:

e Public comment and input on the plan, and hazard mitigation in general, are recorded and addressed,
as appropriate.
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Copies of the latest approved plan (or draft in the case that the five year update effort is underway) are
available for review at the town hall and public library, along with instructions to facilitate public
input and comment on the Plan.

Appropriate links to the Warren County Hazard Mitigation Plan website (currently
http://www.warrencountynyhmp.com ) are included on municipa websites.

Public notices are made as appropriate to inform the public of the availability of the plan, particularly
during Plan update cycles.

The Warren County HMP Coordinator shall be responsible to assure that:

Public and stakeholder comment and input on the plan, and hazard mitigation in general, are recorded
and addressed, as appropriate.

The Warren County HMP website is maintained and updated as appropriate.

Copies of the latest approved plan (or draft in the case that the five year update effort is underway) are
available for review at appropriate County facilities (e.g. libraries), along with instructions to facilitate
public input and comment on the plan.

Public notices, including media releases, are made as appropriate to inform the public of the
availability of the plan, particularly during plan update cycles.
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ACRONYMS AND ABBREVIATIONS

This resource identifies the acronyms and abbreviations used in or support the risk assessment document.
These are based on documents included in the reference section, with modifications as appropriate to address
the Warren County specific identifications and requirements.

ALSFR Advanced Life Support First Responder
BFE Base Flood Elevation

BCA Benefit Cost Analysis

BOCA Building Officials Code Administration
CDC Center of Disease Control

CPC Climate Prediction Center

CFR Code of Federal Regulations

CRREL Cold Regions Research and Engineering Laboratory
CRS Community Rating System

CDMS Comprehensive Data Management System
CEMP Comprehensive Emergency Management Program
DIs Damage Indicators

DOD Degrees of Damage

DPW Department of Public Works

DEM Digita Elevation Model

DFIRMs Digital Flood Insurance Rate Maps

DR Major Disaster Declaration (FEMA)

DMA 2000 Disaster Mitigation Act of 2000

EFS Enhanced Fujita Scale

EM Emergency Declaration (FEMA)

EMS Emergency Medical Services

EOC Emergency Operation Center

EOP Emergency Operation Plan

FEMA Federal Emergency Management Agency
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Acronyms and Abbreviations

FPI

FIRM
FIS
FM
FMA
FPA
GIS
HAZUS
HAZUS-MH
HAZMAT
HAZNY
HMGP
HMP
IT
KBDI
LCSN
LEPC
LWRP
MRP
MSL
Mi
MGD
Mph
MRCC
NCDC

NEHRP

Fire Danger Rating Area

Fire Department

Fire Potential Index

Flood Insurance Rate Map

Flood Insurance Study

Fuel Moisture

Flood Mitigation Assistance Program
NFIP Floodplain Administrator
Geographic Information System
Hazards U.S.

Hazards U.S. Multi-Hazard

Hazardous Materials

Hazards New Y ork

Hazard Mitigation Grant Program
Hazard Mitigation Plan

Information Technology

Keetch-Byram Drought Index
Lamont-Doherty Cooperative Seismographic Network
Local Emergency Planning Committees
Local Waterfront Revitalization Program
Mean Return Period

Mean Sea Level

Mile

Million Gallons per Day

Miles per Hour

Midwest Regional Climate Center
National Climate Data Center

National Earthquake Hazard Reduction Program
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Acronyms and Abbreviations

NID

NIMS
NOAA
NPDP
NSSL
NWS
NYGIS
NYS
NYSC
NYSDEC
NYSDHSES
NY SDOH
NYSDOS
NYSDOT
NY SERDA
NYSFSMA
NYSHMP
NYSHCR
NYSOFP&C
N/A

NA

OEM
ONJSC

%

%g

National Fire Danger Rating System

National Flood Insurance Program

National Hurricane Center

National Inventory of Dams

National Incident Management System

National Oceanic and Atmospheric Administration

National Performance of Dams Program

National Severe Storms Library

National Weather Service

New Y ork Geographic Information System

New York State

New York State Climate Office

New Y ork State Department of Environmental Conservation
New Y ork State Department of Homeland Security & Emergency Services
New Y ork State Department of Health

New Y ork State Department of State

New Y ork State Department of Transportation

New Y ork State Energy Research and Development Authority
New Y ork State Floodplain and Stormwater Managers Association
New Y ork State Hazard Mitigation Plan

New Y ork State Homes and Community Renewal

New York State Office of Fire Prevention and Control

Not Applicable

Not Available

Office of Emergency Management

Office of the New Jersey State Climatol ogist

Percent

Percent Acceleration Force of Gravity
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Police Department

PDM Pre-Disaster Mitigation Program
PGA Peak Ground Acceleration

Pop. Population

RSI Regiona Snowfall Index

RLP Repetitive Loss of Property

RCV Replacement Cost Vaue

Q3 Quality 3

SRL Severe Repetitive Loss

SPC Storm Prediction Center

SP Spectral Acceleration

q. Mi. Square mile

SWOO Strengths, Weaknesses, Obstacles and Opportunities
SFHA Special Flood Hazard Area

TBD To Be Determined

USACE U.S. Army Corps of Engineers
USDA U.S. Department of Agriculture
UsDOT U.S. Department of Transportation
usb U.S. Dollar

USEPA U.S. Environmental Protection Agency
USFA U.S. Fire Administration

USGS U.S. Geological Survey

VAC Volunteer Ambulance Corps
WWTP Wastewater Treatment Plant
WFAS Wildland Fire Assessment System
WUl Wildland-Urban Interface

WCT Wind Chill Temperature Index
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GLOSSARY

This resource defines terms that are used in or support the risk assessment document. These definitions were
based on terms defined in documents included in the reference section, with modifications as appropriate to
address the Warren County specific definitions and requirements.

1% flood (100-year flood) — A flood that has a 1-percent chance of being equaled or exceeded in any given
year. Thisflood event is aso referred to as the base flood. The term "100-year flood" can be misleading; it is
not the flood that will occur once every 100 years. Rather, it isthe flood elevation that has a 1- percent chance
of being equaled or exceeded each year. Therefore, the 100-year flood could occur more than once in a
relatively short period of time. The 100-year flood, which is the standard used by most federal and state
agencies, is used by the National Flood Insurance Program (NFIP) as the standard for floodplain management
to determine the need for flood insurance.

0.2 % flood (500-year flood) — A flood that has a 0.2-percent chance of being equaled or exceeded in any one
year.

Aggregate Data — Data gathered together across an area or region (for example, census tract or census block
data).

Annualized Loss — The estimated long-term value of losses from potential future hazard occurrences of a
particular type in any given single year in a specified geographic area. In other words, the average annual loss
that is likely to be incurred each year based on frequency of occurrence and loss estimates. Note that the loss
in any given year can be substantially higher or lower than the estimated annualized | oss.

Annualized L oss Ratio — Represents the annualized |oss estimate as a fraction of the replacement value of the
local building inventory. This ratio is calculated using the following formulac Annualized Loss Ratio =
Annualized Losses / Exposure at Risk. The annualized loss ratio gauges the relationship between average
annualized loss and building value at risk. This ratio can be used as a measure of relative risk between hazards
aswell as across different geographic units

Asset — Any man-made or natural feature that has value, including but not limited to people, buildings,
infrastructure (such as bridges, roads, and sewer and water systems), and lifelines (such as electricity and
communication resources or environmental, cultural, or recreational features like parks, dunes, wetlands, or
landmarks).

At-Risk — Exposure values that include the entire building inventory value in census blocks that lie within or
border the inundation areas or any area potentially exposed to a hazard based on location.

Base Flood — Flood that has a 1-percent probability of being equaled or exceeded in any given year. Itisaso
known as the 100-year flood.

Base Flood Elevation (BFE) — Elevation of the base flood in relation to a specified datum, such as the
National Geodetic Vertical Datum of 1929. The BFE is used as the standard for the National Flood Insurance
Program.

Benefit — Net project outcomes, usually defined in monetary terms. Benefits may include direct and indirect
effects. For the purposes of conducting a benefit-cost analysis of proposed mitigation measures, benefits are
limited to specific, measurable, risk reduction factors, including a reduction in expected property losses
(building, content, and function) and protection of human life.

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York G-1
December 2016



Glossary

Benefit-cost analysis (BCA) — Benefit-cost anaysis is a systematic, quantitative method of comparing the
projected benefits to projected costs of a project or policy. It isused as a measure of cost effectiveness.

Blizzar d — Characterized by low temperatures, wind gusts of 35 mph or more and falling and/or blowing snow
that reduces visibility to 0.25 miles or less for an extended period of time (three or more hours).

Building — A structure that is walled and roofed, principally aboveground and permanently fixed to asite. The
term includes a manufactured home on a permanent foundation on which the wheels and axles carry no weight.

Building Codes — Regulations that set forth standards and requirements for construction, maintenance,
operation, occupancy, use, or appearance of buildings, premises, and dwelling units. Building codes can
include standards for structures to withstand natural disasters.

Capability Assessment — An assessment that provides a description and analysis of a community or state’s
current capacity to address the threats associated with hazards. The capability assessment attempts to identify
and evaluate existing policies, regulations, programs, and practices that positively or negatively affect the
community or state’s vulnerability to hazards or specific threats.

Climate — The meteorological elements, including temperature, precipitation, and wind that characterizes the
general conditions of the atmosphere over a period of time (typically 30-years) for a particular region.

Community Rating System (CRS) — CRS is a program that provides incentives for National Flood Insurance
Program communities to complete activities that reduce flood hazard risk. When the community completes
specific activities, the insurance premiums of these policyholdersin communities are reduced.

Comprehensive Plan — A document, also known as a “general plan”, covering the entire geographic area of a
community and expressing community goals and objectives. The plan lays out the vision, policies, and
strategies for the future of the community, including all of the physical elements that will determine the
community’s future development. This plan can discuss the community’s desired physical development,
desired rate and quantity of growth, community character, transportation services, location of growth, and
siting of public facilities and transportation. In most states, the comprehensive plan has no authority in and of
itself, but serves as a guide for community decision-making.

Critical Facility — Facilities that are critical to the health and welfare of the population and that are especialy
important following a hazard. Critical facilities include essential facilities, transportation systems, lifeline
utility systems, high-potential loss facilities, and hazardous material facilities. As defined for the Warren
County risk assessment, this category includes police stations, fire and/or EMS stations, major medical care
facilities and emergency communications.

Debris— The scattered remains of assets broken or destroyed during the occurrence of a hazard. Debris caused
by awind or water hazard event can cause additional damage to other assets.

Digital Elevation Moddl (DEM) — U.S. Geological Survey (USGS) Digital Elevation Model (DEM) data files
that are digital representations of cartographic information in a raster form. DEMs include a sampled array of
elevations for a number of ground positions a regularly spaced intervals. These digita
cartographic/geographic datafiles are produced by USGS as part of the National Mapping Program.

Digital Flood Insurance Rate Maps (DFIRMS) — These maps are used to calculate the cost insurance
premiums, establish flood risk zones and base flood eevations to mitigate against potential future flood
damages to properties.
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Displacement Time — After a hazard occurs, the average time (in days) that a building’s occupants must
operate from a temporary location while repairs are made to the original building due to damages resulting
from the hazard.

Disaster Mitigation Act of 2000 (DMA 2000) — Law that requires and rewards local and state pre-disaster
planning, promotes sustainability as a strategy for disaster resistance, and is intended to integrate state and
local planning with the aim of strengthening state-wide mitigation planning.

Duration — The length of time a hazard occurs.

Earthquake — A sudden motion or trembling that is caused by a release of strain accumulated within or along
the edge of earth’ s tectonic plates.

Essential Facility — A facility that isimportant to ensure a full recovery of a community or state following the
occurrence of a hazard. These facilities can include: government facilities, major employers, banks, schools,
and certain commercia establishments (such as grocery stores, hardware stores, and gas stations). For the
Warren County risk assessment, this category was defined to include schools, colleges, shelters, adult living
and adult care facilities, medical facilities and health clinics, hospitals.

Exposure — The number and dollar value of assets that are considered to be at risk during the occurrence of a
specific hazard.

Extent — The size of an area affected by a hazard or the occurrence of a hazard.

Extra Tropical Cyclone — A group of cyclones defined as synoptic scale, low pressure, weather systems that
occur in the middle latitudes of the Earth. These storms have neither tropical nor polar characteristics and are
connected with fronts and horizontal gradients in temperature and dew point otherwise known as “baroclinic
zones’. These cyclones produce impacts ranging form cloudiness and mild showers to heavy gales and
thunderstorms.

Federal Emergency Management Agency (FEMA) — Independent agency (now part of the Department of
Homeland Security) created in 1978 to provide a single point of accountability for al federal activities related
to disaster mitigation and emergency preparedness, response, and recovery.

Flash Flood — A flood occurring with little or no warning where water levelsrise at an extremely fast rate.

Flood — A general and temporary condition of partial or complete inundation of normally dry land areas
resulting from (1) the overflow of inland or tidal waters, (2) the unusual and rapid accumulation or runoff of
surface waters from any source, or (3) mudflows or the sudden collapse of shoreline land.

Flood Depth — Height of the flood water surface above the ground surface.

Flood Elevation —Height of the water surface above an established datum (for example, the National Geodetic
Vertical Datum of 1929, North American Vertical Datum of 1988, or mean sealevel).

Flood Hazard Area — Area shown to be inundated by a flood of a given magnitude on a map.

Flood Insurance Rate Map (FIRM) — Map of a community, prepared by the FEMA that shows both the
specia flood hazard areas and the risk premium zones applicable to the community.

Flood Insurance Study (FIS) — A study that provides an examination, evaluation, and determination of flood
hazards and, if appropriate, corresponding water surface elevations in a community or communities.
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Flood Mitigation Assistance (FMA) Program — A program created as a part of the National Flood Insurance
Report Act of 1994. FMA provides funding to assist communities and states in implementing actions that
reduce or eliminate the long-term risk of flood damage to buildings, manufactured homes, and other NFIP
insurance structures, with a focus on repetitive loss properties.

Floodplain — Any land area, including a watercourse, susceptible to partia or complete inundation by water
from any source.

Flood Polygon — A geographic information system vector file outlining the area exposed to the flood hazard.
HAZUS-MH generates this polygon at the end of the flood computations in order to analyze the inventory at
risk.

Freezing Rain — Rain that falls as aliquid but freezes into glaze upon contact with the ground.

Frequency — A measure of how often events of a particular magnitude are expected to occur. Frequency
describes how often a hazard of a specific magnitude, duration, and/or extent typically occurs, on average.
Statistically, a hazard with a 100-year recurrence interval is expected to occur once every 100 years on
average, and would have a 1-percent chance of happening in any given year. The reliability of thisinformation
varies depending on the kind of hazard being considered.

Fujita Scale of Tornado Intensity — Rates tornadoes with numeric values from FO to F5 based on tornado
wind speed and damage sustained. An FO (wind speed less than 73 mph) indicates minimal damage such as
broken tree limbs or signs, while an F5 (wind speeds of 261 to 318 mpg) indicated severe damage sustained.

Geology — The scientific study of the earth, including its composition, structure, physical properties, and
history.

Goals — Genera guidelines that explain what you want to achieve. They are usualy broad policy-type
statements, long term in nature, and represent global visions.

Geographic Information Systems (GIS) — A computer software application that relates data regarding
physical and other features on the earth to a database to be used for mapping and analysis.

GI S Shape Files— A type of GIS vector file developed by ESRI for their ArcView software. This type of file
contains atable and agraphic. Therecordsin the table are linked to corresponding objects in the graphic.

Hailstorm — Storm associated with spherical balls of ice. Hail is a product of thunderstorms or intense
showers. It isgenerally white and transucent, consisting of liquid or snow particles encased with layers of ice.
Hail is formed within the higher reaches of a well-developed thunderstorm. When hailstones become too
heavy to be caught in an updraft back into the clouds of the thunderstorm (hailstones can be caught in
numerous updrafts adding a coating of ice to the original frozen droplet of rain each time), they fall as hail and
a hailstorm ensues.

Hazard — A source of potential danger or an adverse condition that can cause harm to people or cause property
damage. For this risk assessment, priority hazards were identified and selected for the pilot project effort. A
natural hazard is a hazard that occurs naturally (such as flood, wind, and earthquake). A man-made hazard is
one that is caused by humans (for example, a terrorist act or a hazardous material spill). Hazards are of
concern if they have the potentia to harm people or property.

Hazards of Interest — A comprehensive listing of hazards that may affect an area.
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Hazards of Concern — Those hazards that have been analytically determined to pose significant risk in an
area, and thus the focus of the particular mitigation plan for that area (a subset of the Hazards of Interest).

Hazard I dentification — The process of identifying hazards that threaten an area.

Hazardous Material Facilities — Facilities housing industrial and hazardous materials, such as corrosives,
explosives, flammable materials, radioactive materials, and toxins.

Hazard Mitigation — Sustained actions taken to reduce or eliminate the long-term risk and effects that can
result from the occurrence of a specific hazard. For example, building a retaining wall can protect an area
from flooding.

Hazard Mitigation Grant Program (HMGP) — Authorized under Section 404 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act, HMGP is administered by FEMA and provides grants to states,
tribes, and local governments to implement hazard mitigation actions after a major disaster declaration. The
purpose of the program is to reduce the loss of life and property due to disasters and to enable mitigation
activities to be implemented as a community recovers from a disaster.

Hazard Mitigation Plan — A collaborative document in which hazards affecting the community are identified,
vulnerability to hazards assessed, and consensus reached on how to minimize or eliminate the effects of these
hazards.

Hazard Profile — A description of the physical characteristics of a hazard, including a determination of
various descriptors including magnitude, duration, frequency, probability, and extent. In most cases, a
community can most easily use these descriptors when they are recorded and displayed as maps.

Hazards U.S. (HAZUS) — A GIS-based nationally standardized earthquake loss estimation tool developed by
FEMA. HAZUS was replaced by HAZUS-MH (see below) in 2003.

Hazards U.S. — Multi-Hazard (HAZUS-MH) — A GIS-based nationally standardized earthquake, flood, and
wind loss estimation tool developed by FEMA. The purpose of this pilot project is to demonstrate and
implement the use of HAZUS-MH to support risk assessments

HAZUS-MH Risk Assessment Methodology — This analysis uses the HAZUS-MH modules (earthquake,
wind--hurricane and flood) to analyze potential damages and losses. For this pilot project risk assessment, the
flood and hurricane hazards were evaluated using this methodology.

HAZUS-MH-Driven Risk Assessment Methodology — This analysis involves using inventory data in
HAZUS-MH combined with knowledge such as (1) information about potentially exposed aress, (2) expected
impacts, and (3) data regarding likelihood of occurrence for hazards. For this risk assessment, a HAZUS-
Driven Risk Assessment Methodology could not be used to estimate losses associated with any hazards
because of a lack of adequate data. However, the methodology was used, based on more limited data to
estimate exposure for the dam failure, urban fire, fuel pipeline breach, and HazMat release hazards.

Heavy Snow — Snowfall accumulating to 4" or more in depth in 12 hours or less; or snowfall accumulating to
6" or more in depth in 24 hours or less.

High Potential L oss Facilities — Facilities that would have a high loss associated with them, such as nuclear
power plants, dams, and military installations.

Hurricane — An intense tropical cyclone, formed in the atmosphere over warm ocean areas, in which wind
speeds reach 74 miles-per-hour or more and blow in a large spiral around a relatively cam center or "eye."
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Hurricanes develop over the North Atlantic Ocean, northeast Pacific Ocean, or the South Pacific Ocean (east
of 160°E longitude). Hurricane circulation is counter-clockwise in the Northern Hemisphere and clockwise in
the Southern Hemisphere.

Hydraulics — That branch of science, or of engineering, which addresses fluids (especialy, water) in motion,
its action in rivers and canals, the works and machinery for conducting or raising it, its use as a prime mover,
and other fluid-related areas.

Hydrology — The science of dealing with the waters of the earth (for example, a flood discharge estimate is
developed through conduct of a hydrologic study).

Infrastructure — The public services of a community that have a direct impact on the quality of life.
Infrastructure includes communication technology such as phone lines or Internet access, vital services such as
public water supplies and sewer treatment facilities, transportation system (such as airports, heliports;
highways, bridges, tunnels, roadbeds, overpasses, railways, bridges, rail yards, depots; and waterways, canals,
locks, seaports, ferries, harbors, dry docks, piers and regional dams).

Ice Jam — An accumulation of ice in ariver that acts as a natural dam and can flood low-lying areas upstream.
They occur when warm temperatures and heavy rains cause rapid snow melt.

Ice Storm — Term used to describe occasions when damaging accumulations of ice are expected during
freezing rain situations. Significant accumulations of ice pull down trees and utility lines resulting in loss of
power and communication.

Intensity — A measure of the effects of a hazard occurring at a particular place.

Inventory — The assets identified in a study region. It includes assets that can be lost when a disaster occurs
and community resources are at risk. Assets include people, buildings, transportation, and other valued
community resources.

Level 1 Analysis— A HAZUS-MH analysis that yields a rough estimate or preliminary analysis based on the
nationwide default database included in HAZUS-MH. A Level 1 analysis is a great way to begin the risk
assessment process and prioritize high-risk communities without collecting or using local data.

Level 2 Analysis — A HAZUS-MH analysis that requires the input of additional or refined data and hazard
maps that will produce more accurate risk and loss estimates. Assistance from local emergency management
personnel, city planners, GIS professionals, and others may be necessary for this level of analysis.

Level 3 Analysis — A HAZUS-MH analysis that yields the most accurate estimate of loss and typically
requires the involvement of technical experts such as structural and geotechnical engineers who can modify
loss parameters based on the specific conditions of acommunity. Thislevel analysis will allow usersto supply
their own techniques to study special conditions such as dam breaks and tsunamis. Engineering and other
expertiseis needed at thislevel.

Lifelines — Critical facilities that include utility systems (potable water, wastewater, oil, natural gas, electric
power facilities and communication systems) and transportation systems (airways, bridges, roads, tunnels and
waterways).

Lightning — A visible electrical discharge produced by a thunderstorm. The discharge may occur within or
between clouds or between arain cloud and the ground.
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Loss Estimation — The process of assigning hazard-related damage and loss estimates to inventory,
infrastructure, lifelines, and population data. HAZUS-MH can estimate the economic and socia loss for
specific hazard occurrences. Loss estimation is essential to decision making at all levels of government and
provides a basis for developing mitigation plans and policies. It aso supports planning for emergency
preparedness, response, and recovery.

Lowest Floor — Under the NFIP, the lowest floor of the lowest enclosed area (including basement) of a
structure. For the HAZUS-MH flood model, this information can be used to assist in assessing the damage to
buildings.

Magnitude — A measure of the strength of a hazard occurrence. The magnitude (also referred to as severity)
of a given hazard occurrence is usualy determined using technical measures specific to the hazard. For
example, ranges of wind speeds are used to categorize tornados.

Major Disaster Declarations — Post-disaster status requested by a state’'s governor when local and state
resources are not sufficient to meet disaster needs. It is based on the damage assessment, and an agreement to
commit state funds and resources to the long-term recovery. The event must be clearly more than the state or
local government can handle alone.

Mean Return Period (MRP) — The average period of time, in years, between occurrences of a particular
hazard (equal to the inverse of the annual frequency of exceedance).

Mitigation Actions— Specific actions that help you achieve your goals and objectives.

Mitigation Goals — General guidelines that explain what you want to achieve. They are usually broad policy-
type statements, long term, and represent global visions.

Mitigation Objectives — Strategies or implementation steps to attain the identified goals. Unlike goals,
objectives are specific and measurable.

Mitigation Plan — A plan that documents the process used for a systematic evaluation of the nature and extent
of vulnerability to the effects of natural hazards typically present in a state or community. The plan includes a
description of actions to minimize future vulnerability to hazards. This plan should be developed with local
experts and significant community involvement.

National Flood I nsurance Program (NFIP) — Federa program created by Congress in 1968 that makes flood
insurance available in communities that enact minimum floodplain management regulations in 44 Code of
Federal Regulations (CFR) 860.3.

Nor’Easter — Named for the strong northeasterly winds blowing in ahead of the storm, are also referred to as a
type of extra-tropical cyclones (mid-latitude storms, or Great Lake storms). A Nor'Easter is a macro-scale
extra-tropical storm whose winds come from the northeast, especially in the coastal areas of the Northeastern
U.S. and Atlantic Canada.

Objectives — Objectives define strategies or implementation steps to attain the identified goals. Unlike goals,
objectives are specific and measurable.

Occupancy Classes — Categories of buildings used by HAZUS-MH (for example, commercial, residential,
industrial, government, and “other”).

Ordinance— A term for alaw or regulation adopted by local government.
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Outflow — Associated with coastal hazards and follows water inundation creating strong currents that rip at
structures and pound them with debris, and erode beaches and coastal structures.

Parametric Model — A model relating to or including the evaluation of parameters. For example, HAZUS-
MH uses parametric models that address different parameters for hazards such as earthquake, flood and wind
(hurricane). For example, parameters considered for the earthquake hazard include soil type, peak ground
acceleration, building construction type and other parameters.

Planning — The act or process of making or carrying out plans; the establishment of goals, policies and
procedures for asocial or economic unit.

Post-disaster mitigation — Mitigation actions taken after a disaster has occurred, usualy during recovery and
reconstruction.

Presidential Disaster Declaration — A post-disaster status that puts into motion long-term federal recovery
programs, some of which are matched by state programs, and designed to help disaster victims, businesses, and
public entities in the areas of human services, public assistance (infrastructure support), and hazard mitigation.
If declared, funding comes from the President’s Disaster Relief Fund and disaster aid programs of other
participating federal agencies.

Preparedness — Actions that strengthen the capability of government, citizens, and communities to respond to
disasters.

Priority Hazards — Hazards considered most likely to impact a community based on frequency, severity, or
other factors such as public perception. These are identified using available data and local knowledge.

Provided Data — The databases included in the HAZUS-MH software that allow users to run a preliminary
analysis without collecting or using local data.

Probability — A statistical measure of the likelihood that a hazard event will occur.

Public Education and Outreach Programs — Any campaign to make the public more aware of hazard
mitigation and mitigation programs, including hazard information centers, mailings, public meetings, etc.

Q3 Flood Zone Data — FEMA flood data that delineate the 100- and 500-year flood boundaries. The Q3
Flood Data are digital representations of certain features of FEMA’s FHood Insurance Rate Map (FIRM)
product, intended for use with desktop mapping and GIS technology.

Recovery — The actions taken by an individual or community after a catastrophic event to restore order and
lifelines in the community.

Regulation — Most states have granted local jurisdictions broad regulatory powers to enable the enactment and
enforcement of ordinances that deal with public health, safety, and welfare. These include building codes,
building inspections, zoning, floodplain and subdivision ordinances, and growth management initiatives.

Recurrence Interval — The average time between the occurrences of hazardous events of similar size in a
given location. Thisinterval isbased on the probability that the given event will be equaled or exceeded in any
given year.

Repetitive Loss Property — A property that is currently insured for which two or more National Food
Insurance Program losses (occurring more than ten days apart) of at least $1,000 each have been paid within
any 10-year period since 1978.
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Replacement Value — The cost of rebuilding a structure. This cost is usually expressed in terms of cost per
square foot and reflects the present-day cost of labor and materials to construct a building of a particular size,
type and quality.

Resolutions — Expressions of a governing body’s opinion, will, or intention that can be executive or
administrative in nature. Most planning documents must undergo a council resolution, which must be
supported in an official vote by a majority of representatives to be adopted. Other methods of making a
statement or announcement about a particular issue or topic include proclamations or declarations.

Resources — Resources include the people, materias, technologies, money, etc., required to implement
strategies or processes. The costs of these resources are often included in a budget.

Risk — The estimated impact that a hazard would have on people, services, facilities, and structures in a
community; the likelihood of a hazard occurring and resulting in an adverse condition that causes injury or
damage. Risk is often expressed in relative terms such as a high, moderate or low likelihood of sustaining
damage above a particular threshold due to occurrence of a specific type of hazard. Risk also can be expressed
in terms of potential monetary losses associated with the intensity of the hazard.

Risk Assessment — A methodology used to assess potential exposure and estimated losses associated with
priority hazards. The risk assessment process includes four steps: (1) identifying hazards, (2) profiling
hazards, (3) conducting an inventory of assets, and (4) estimating losses. This pilot project report documents
this process for selected hazards addressed as part of the pilot project.

Risk Factors— Characteristics of a hazard that contribute to the severity of potential losses in the study area.

Riverine— Of or produced by ariver (for example, ariverine flood is one that is caused by ariver overflowing
its banks).

Saffir-Simpson Scale — This scale categorizes or rates hurricanes from 1 (Minimal) to 5 (Catastrophic) based
on their intensity. It is used to give an estimate of the potential property damage and flooding expected along
the coast from a hurricane landfall. Wind speed is the determining factor in the shape of the coastline, in the
landfill region.

Scale — A proportion used in determining a dimensional relationship; the ratio of the distance between two
points on a map and the actual distance between the two points on the earth’ s surface.

Scour — Removal of soil or fill material by the flow of floodwaters. This term is frequently used to describe
storm-induced, localized, conical erosion around pilings and other foundation supports where the obstruction
of flow increases turbulence.

Special Flood Hazard Area (SFHA) — An area within a floodplain having a 1-percent or greater chance of
flood occurrence in any given year (that is, the 100-year or base flood zone); represented on FIRMS as darkly
shaded areas with zone designations that include the letter “A” or “V.”

Stafford Act — The Robert T. Stafford Disaster Relief and Emergency Assistance Act, Public Law (PL) 100-
107 was signed into law on November 23, 1988. This law amended the Disaster Relief Act of 1974, PL 93-
288. The Stafford Act is the statutory authority for most Federal disaster response activities, especially as they
pertain to FEMA and its programs.

Stakeholder — Stakeholders are individuals or groups, including businesses, private organizations, and
citizens, that will be affected in any way by an action or policy.
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State Hazard Mitigation Officer (SHM O) — The representative of state government who is the primary point
of contact with FEMA, other state and Federal agencies, and loca units of government in the planning and
implementation of pre- and post-disaster mitigation activities.

Structur e — Something constructed (for example, aresidential or commercial building).

Study Area — The geographic unit for which data are collected and analyzed. A study area can be any
combination of states, counties, cities, census tracts, or census blocks. The study area definition depends on
the purpose of the loss study and in many cases will follow political boundaries or jurisdictions such as city
limits.

Substantial Damage — Damage of any origin sustained by a structure in a SFHA, for which the cost of
restoring the structure to its pre-hazard event condition would equal or exceed 50 percent of its pre-hazard
event market value.

Thunderstorm — A loca storm produced by a cumulonimbus cloud and accompanied by lightning and
thunder. It forms from a combination of moisture, rapidly rising warm air and a force capable of lifting air such
awarm and cold front, a sea breeze, or amountain.

Topogr aphic — Map that shows natural features and indicate the physical shape of the land using contour lines
based on land elevation. These maps also can include man-made features (such as buildings and roads).

Tornado — A violently rotating column of air extending from a thunderstorm to the ground.

Transportation Systems — One of the lifeline system categories. This category includes. airways (airports,
heliports, highways), bridges, tunnels, roadbeds, overpasses, transfer centers; railways (tracks, tunnels, bridges,
rail yards, depots), and waterways (canals, locks, seaports, ferries, harbors, dry docks, piers).

Tropical Cyclone — A generic term for a cyclonic, low-pressure system over tropical or sub-tropical waters
containing a warm core of low barometric pressure which typically produces heavy rainfall, powerful winds
and storm surge.

Tropical Depression — An organized system of clouds and thunderstorms with a defined surface circulation
and maximum sustained winds of less than 38 mph. It has no “eye” (the calm area in the center of the storm)
and does not typically have the organization or the spiral shape of more powerful storms.

Tropical Storm — An organized system of strong thunderstorms with a defined surface circulation and
maximum sustained wind between 39 to 73 mph.

Utility Systems — One of the lifeline systems categories. This category includes potable water, wastewater,
oil, natural gas, electric power facilities and communication systems.

Vulnerability — Description of how exposed or susceptible an asset is to damage. This value depends on an
asset’s construction, contents, and the economic value of its functions. Like indirect damages, the
vulnerability of one element of the community is often related to the vulnerability of another. For example,
many businesses depend on uninterrupted electrical power. If an electric substation is flooded, it will affect
not only the substation itself, but a number of businesses as well. Often, indirect affects can be much more
widespread and damaging than direct affects.

Vulnerability Assessment — Evaluation of the extent of injury and damage that may result from a hazard
event of a given intensity in a given area. The vulnerability assessment should address impacts of hazard
occurrences on the existing and future built environment.
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Watershed — Area of land that drains down gradient (from areas of higher land to areas of lower land) to the
lowest point; a common drainage basin. The water moves through a network of drainage pathways, both
underground and on the surface. Generally, these pathways converge into streams and rivers, which become
progressively larger as the water moves downstream, eventually reaching an estuary, lake, or ocean.

Zone — A geographical area shown on a National FIRM that reflects the severity or type of flooding in the
area.

Zoning Ordinance — Designation of allowable land use and intensities for a local jurisdiction. Zoning
ordinances consist of two components. a zoning text and a zoning map.
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Appendix A: Sample Resolution of Plan Adoption

This appendix includes an example resolution to be submitted by Warren County and participating
jurisdictions authorizing adoption of the Warren County Hazard Mitigation Plan Update.
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RESOLUTION NO. XXXX-XX

A RESOLUTION OF THE Governing Body OF THE Jurisdiction Name
AUTHORIZING THE ADOPTION OF THE
2016 WARREN COUNTY, NY HAZARD MITIGATION PLAN UPDATE

WHEREAS, all jurisdictions within Warren County have exposure to natural hazards that increase the
risk to life, property, environment, and the County and local economy; and

WHEREAS; pro-active mitigation of known hazards before a disaster event can reduce or eliminate
long-termrisk to life and property; and

WHEREAS, The Disaster Mitigation Act of 2000 (Public Law 106-390) established new requirements
for pre and post disaster hazard mitigation programs; and

WHEREAS; acoalition of Warren County municipalities with like planning objectives has been formed
to pool resources and create consistent mitigation strategies within Warren County; and

WHEREAS, the codlition has completed a planning process that engages the public, assesses the risk and
vulnerability to the impacts of natural hazards, devel ops a mitigation strategy consistent with a set of
uniform goals and objectives, and creates a plan for implementing, evaluating and revising this strategy;

NOW, THEREFORE, BE IT RESOLVED that the [jurisdiction name]:

1) Adoptsinitsentirety, the 2016 Warren County Hazard Mitigation Plan Update (the “Plan”) as the
jurisdiction’s Natural Hazard Mitigation Plan, and resolves to execute the actions identified in the
Plan that pertain to this jurisdiction.

2) Will use the adopted and approved portions of the Plan to guide pre- and post-disaster mitigation
of the hazards identified.

3) Will coordinate the strategies identified in the Plan with other planning programs and
mechanisms under its jurisdictional authority.

4) Will continue its support of the Mitigation Planning Committee as described within the Plan.

5) Will help to promote and support the mitigation successes of al participantsin this Plan.

6) Will incorporate mitigation planning as an integral component of government and partner
operations.

7) Will provide an update of the Plan in conjunction with the County no less than every five years.

PASSED AND ADOPTED on this X%, X™, X™, X™ day of MONTH, 2016, by the following vote:

AYES:
NOES:
ABSENT:
ABSTAIN:

Mayor, Town/Village of

ATTEST:

Clerk, Town/Village of



Appendix B: Meeting Documentation

This appendix includes meeting agendas, sign-in sheets and minutes (where applicable and as available)
for meetings convened during the development of the 2016 Warren County Hazard Mitigation Plan
Update.
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WARREN COUNTY HAZARD MITIGATION PLAN
Pre-Project Kick-Off Meeting - Agenda
May 22,2015

e Introductions

e Project Schedule — Discrepancy in RFP

Spring 2015 Project Initiation / Contract Executed
Conduct formal needs and risk assessment
Parti cipating partners conduct HAZNY Assessment
Participating partners collect additional data and information
Summer 2015 Development of Plan
Dec. 1, 2015 NYS DHSES expects Draft
Dec. 1, 2015 Presentation of Draft Plan to the Steering Committee and Planning Partnership

Dec. 8, 2015 Steering Committee and Planning Partnership review complete
Dec. 16, 2015 Start of the 30-day public comments of Draft Plan
Jan. 1, 2016 FEMA expects Draft

January 26, 2016 Presentation of Draft Planto NY S DHSES
March 1, 2016 Revise and finalize Plan to ensure compliance with Federal and State

requirements
April 1, 2016 Presentation of Final Plan to participating partners
May 1, 2016 Presentation of Final Planto NYS DHSES

June 15, 2016 FEMA expects Final

e Steering Committee — Per RFP, established and convened
Office of Emergency Services

Warren County Soil and Water Conservation District
Planning & Community Development

Public Works

Information Technology

Economic Devel opment

Other key stakeholders?

O 00000 O

e Meetings to be Established
0 Steering Committee #1
0 Municipal Kick-Off Meeting
0 Loca DataCollection Support Meetings

e Municipal Participation —
0 Invitation
0 Lettersof Intent to Participate?
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WARREN COUNTY HAZARD MITIGATION PLAN 2015 UPDATE = _—

R o
Municipal Kick-Off Meeting - Agenda Ve iy
Friday, June 19, 2015 \&y/

\@/
e Welcoming Remarks and Introductions

e Updating the Mitigation Plan — Why?

e Schedule

¢ Role of the Municipal and County Participants

e Planning Process

Organize Resources

Re-assess Risk

Review and Update HM P

o O O O

Implement Plan and Monitor Progress
e In-Kind Tracking

e Action Items
0 Return Letter of Intent to Participate

o Confirm Local Floodplain Administrator and Contact Information Today
0 Worksheets — Found on your CD; Complete electronic Word versions and send to
Jonathan Raser by the week of July 6, 2015

e Upcoming Mandatory Meetings
0 Municipal Workshops — Spring 2015
o FEMA Mitigation Strategy Meeting — late Spring/Summer 2015

e Questionsand Answers

Project Contacts

Tetra Tech:
Jonathan Raser, CFM
TetraTech, Inc.; 1000 The American Road; Morris Plains, NJ 07950
(973) 630-8042
jonathan.raser @tetratech.com
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Warren County

Hazard Mitigation Plan -

2015 Update

June 19, 2015

YV V.V V V V V

Today's Topics

Introductions

Purpose for a Hazard Mitigation Plan
Updating a Hazard Mitigation Plan
Schedule

Participation Expectations

Planning Process

Action Items




Hazard Mitigation

“Mitigation” -

Sustained action taken to
reduce or eliminate
long-termrisk to lifeand
property
from a hazard event

“provides the blueprint for reducing the potential losses identified in
the risk assessment, based on existing authorities, policies,
programs and resources, and local ability...” (CFR).

Warren County and DMA 2000

The mitigation plan update will:
= Help the County prepare for and mitigate the effects of disasters.

= Build more resilient communities.

= Continue to allow the county and participating partners to be eligible for
pre- and post-disaster recovery and mitigation funding.
¢ Public Assistance Funding
— Post-Disaster Reimbursement for Permanent Work (Categories C-G)
— Post-Disaster Mitigation for Damaged Structures/Infrastructure (406
Mitigation)
¢ Pre-Disaster Mitigation Grant Funding (404 Mitigation)

= Support National Flood Insurance Program (NFIP) complianceand,
potentially, policy rate reduction efforts

A Local Mitigation Plan demonstrates the jurisdiction’s commitment to reducing risk and serves as a
guide for decision makers as they commit resources to minimize the effects of natural hazards.




Requirements for Local Mitigation Plan Updates

» Updated Risk Assessment - a factual basis for activities proposed in
the Mitigation Strategy section include:
= Overview of hazards (type, location, probability)

= Vulnerability analysis (impact on buildings, infrastructure, economy,
development trends)

= Multiple jurisdictions (specific to each city/town/village)

» Updated Mitigation Strategy — a blueprint for reducing losses
identified in the risk assessment

» Include the opportunity for public comment and for relevant agency
and stakeholder involvement

» Plan Maintenance and Adoption Processes

Plan Document

» Volume 1 will contain all information that applies to
the whole planning area (county) such as description
of the planning process, risk assessment, goals and
objectives, County/multi-jurisdictional mitigation
strategies and a plan maintenance program.

» Volume 2 will contain those elements that are
“jurisdiction specific”. Your community’s chapter.
These annexes will meet DMA requirements for each
jurisdiction.




Plan Update Process Steps

Engage a Wide Range of
“Stakeholders”

» Organize Resources

> Re-Assess the Risk
> Federal, State, Regional and

» Review and Update the Local Agencies
Mitigation Plan
> > Business and Civic Groups
» Develop Procedures for Plan
Implementation, Monitoring > Academic Institutions

and Update
> Other “local governments”

» NYSDHSES / FEMA Approval
> The Public
» Adopt the Plan

Organization of the Planning Group

» County Management Team (Soil and Water
Conservation District and Office of Emergency
Services)

Contract Consultant (Tetra Tech)
Steering Committee
Municipal Planning Partnership

YV V V V

Stakeholders (e.g. academic, police, fire, health
care, business/industry, utilities)

Y

General Public




Municipal Planning Partnership

» All municipalities are encouraged to participate to maintain DMA2000

coverage.

» FEMA has greatly expanded their scrutiny of “participation”..
Municipalities are required to actively participate.

»  All municipalities who wish to join the update process must formally
indicate their intent to participate with a Letter of Intent to
Participate.

Letters of Intent to Participate

Your Letter of Intent to Participate (LOIP) for your community
are due ASAP to the County. Copies will be included in the HMP.

Municipal Participation

» Attend planning partnership meetings/workshops

» Provide data and information in a timely manner

» Support public and stakeholder outreach in your jurisdiction

» Provide outreach and encourage involvement of property owners
in floodplains

» Assist with the development of your jurisdictional annex
» Review and provide feedback on Draft and Final Plan documents

» Facilitate the adoption process — Governing Body must pass an
Adoption Resolution once the plan is approved by FEMA

» Implement and Maintain the Plan




Assemble Your Municipal Mitigation Team

YV VV Y V V V V VYV VY

Here is who we suggest you include as part of your
Hazard Mitigation Planning team:

Floodplain Administrator
Building Code Official

Municipal Engineer

Land Use Planner

Municipal Clerk

Municipal Mayor/Administrator
Municipal CFO/Fiscal Rep
Public Works Director

Police Official

Fire Official

Municipal Participation Support

Municipal Involvement will be encouraged and promoted by:

>

Three formal municipal planning partnership meetings (Kick-Off
Meeting (today), FEMA Mitigation Strategy Workshop, Annex
Completion Workshop)

Data collection and annex tools, templates, surveys
Local Data Collection Workshops (scheduled week of July 6th)

Completion of Municipal Annex supports “buy in” and “ownership”

Planning process execution and municipal training programs designed
to build local capability

Local public outreach including RL/SRL flood structure outreach




Data Collection Worksheets

Re-Assess the Risk

These are the Five Steps to Assess Risk:
Identify Hazards

Profile Hazards

Inventory Assets

Estimate Losses

Evaluate Mitigation Options

s W=




Assess the Risk -
Hazard of Concern Identification

Hazards of Concern (HOCs)- Those natural hazards that pose significantrisk to the
Planning Area - and we can address through mitigation rather than only through
preparedness, response and recovery.

» Review and update the “hazards of concern” that we will carry through the
planning process.

»  Our effortshould be proportional to the risk the hazards pose.

A\

Each municipality has differing risk to the HOCs.

»  We are generally limiting this plan to natural hazards:
. Flood (riverine, ice jam, flash, urban/stormwater)
. Severe Storm (wind, hail, lightning)
. Severe Winter Weather (heavy snow, blizzard, ice storm)
. Infestation (e.g. beavers, Emerald Ash Borer)
. Wildfire
. Earthquake - could include damage to dams

Assess the Risk -

Hazard Profiling
(Worksheet #1 on your CD)

» Hazards are profiled (characterized) according to:

= Background and local conditions

= Historicfrequency and probability of occurrence
= Severity

= Historiclosses and impacts

= Designated hazard areas

» What hazard events have occurred since the 2011 Plan?

» What County and local losses have occurred as a result of these
events?




Worksheet #1 on CD
Events and Losses

If your community suffered
significant damages/losses
from this event, indicate
“Yes” and complete an Event
Loss Summary Sheet.

Worksheet #1 on CD
Events and Losses (Continued)

ility_outages ial closures — include location, time of

L f i losur

L0ss of Service (e.g. closure:
closure and/or number of affected):

Damage (e.g. roads, bridges, culverts, treatment facilities, lifl stations. etc.):




Assess the Risk -
Inventory Assets

Whatis at risk? People, Property, Economy, Environment

» Population and Demographics - Has this changed since 2011?

» Building Stock (Residential, Commercial, Industrial, Educational, etc.)
- Has this changed since 2011?

» Facilities (critical and essential facilities, utilities, transportation
features, high-potential loss facilities and user-defined facilities)

= Police, Fire, Emergency Services

= Hospitals and Medical Care Facilities

= Schools and Care Facilities

= Sheltering Facilities

= Infrastructure (Transportation Systems, Utilities)

O

Assess the Risk -
Estimate Losses

» Vulnerability Assessment - What do we predict our suffering to be if we
do nothing to mitigate our risk:

= Given current conditions, which have changed since 20117?

= Given our improved understanding of risk, and tools to assess that
risk, which have changed since 2011?

10



Assess the Risk -
Evaluate Mitigation Options

» Re-evaluate Hazard Mitigation Goals and Objectives

Goals: General guidelines that state what we want to achieve.
Should be consistent with the State goals and other local goals.

Example: “Protectproperty”

Objectives: Define strategies or implementation steps to attain a stated
goal.

Example: “Enact or enforce regulatory measures that ensure
new development will not increase flood threats to existing
properties”.

Assess the Risk -
Evaluate Mitigation Options

» Evaluate Capabilities

What resources do we have at our disposal to Mitigate Risk?

“Proposed mitigation actions will be evaluated against the backdrop of what is feasible in
terms of your government’s legal, administrative, fiscal and technical capacities”
(FEMA 386-3)

= Serve to identify legal authority and administrative, technical and fiscal capabilities
in the state, county and jurisdictions that will facilitate or hinder hazard mitigation
goals and objectives.

= State Capability Assessment is in the State HMP
= Part of this Planning Process is to build County and Local Mitigation Capabilities

= Training, Workshops and Seminars

11



Capability Assessments
(Worksheet #2 on CD)

Please work with your planning team and bring updated versions of
worksheets to your local data collection meeting the week of July 6th.

Building Code Official
Municipal Engineer

Land Use Planner
Municipal Clerk
Floodplain Administrator

CFO/Fiscal Representative

>

>

NFIP Compliance
We need the NFIP Floodplain Administrator Involved!

We need to know specific information about the NFIP program in your
community.

Your NFIP Floodplain Administrator (FPA) MUST be actively involved in
the update process.

NFIP Administrator to work with Tetra Tech to complete Worksheet #3
(best done in a short interview - live or phone)

12



Update, Identification and Analysis of
Mitigation Actions

» Mitigation strategies need to be realistic, achievable and action-
oriented.

» Will include both regional (county-wide) strategies, as well as
jurisdiction-specific.

» For each proposed mitigation strategy, the following will be identified:

Implementation timeline

Estimated budget

Potential funding sources

Lead agency or department

Supporting agencies

Priority

For prior/old strategies provide update of status

» Proposed mitigation activities are evaluated
using a Cost-Benefit Screening

Update Progress on 2011 Actions

» ldentify progress made on mitigation actions identified in 2011 plan.
» Ifan action wasn’'t completed, why not?

» This strategy review process is NOT meant to blame or punish. The
answer can reveal things that need to be addressed to allow
mitigation to progress, for example:

= Obstacle: We do not have the technical resources to prepare a
grant application.

= Possible Action: Develop a county-level support team trained in
application development.

13



Update Progress on 2011Actions
(Worksheet #4 on CD)

Please work with your planning team and bring updated versions of
worksheets to your local data collection meeting the week of July 6th.

New Mitigation Actions for
2015 HMP Update

Opportunity to add new mitigation actions

This includes all in-progress grant applications (FEMA or
other related grant programs)

Proposed mitigation actions should
address identified vulnerabilities

FEMA's Mitigation Workshop
- September 2015

14



Types of Mitigation Actions

Plans and/or Regulations. Measures such as zoning and building code,
ordinances, planning (comprehensive/master plans, stormwater
management plans, open space), hazard/risk insurance (e.g. NFIP).

Property Protection. Measures such as acquisition, elevation, relocation,
structural retrofits, storm shutters, rebuilding, barriers, floodproofing.

Public Education and Outreach. Measures such as public awareness
projects, real estate disclosure, hazard information centers, technical
assistance.

Natural Resource Protection. Measures such as erosion and sediment
control, stream corridor protection, vegetative management, wetlands
preservation.

Plan Implementation

Your mitigation strategy section provides a “blueprint” to follow for
progressively reducing your community’s natural hazard risk.

It will includes two type of initiatives/projects - those that your
community can “self fund”, and those that will require outside (e.g.
grant) funding.

Mitigation grant opportunities open regularly:

= Theannual HMA grant window opens in June of each year (now!).
= HMGP funding comes in the wake of Declared Disastersin the State.

15



Integration with Other Plans and Programs

The Hazard Mitigation Plan should complement and support other Plans and Regulatory
Mechanisms

»  Emergency Operations Plan (EOP) / Comprehensive Emergency Management Plans
(CEMP)

»  Master Plans (regional and local) - these plans guide and direct land use and
development

»  Capital Improvement Plans (some of these projects are grant eligible)

»  Higher Regulatory Standards (e.g. increased free-board, cumulative substantial
damages)

»  Stormwater Management Plans

Plan Integration
(Worksheet #5 on your CD)

»  Fora community to succeed in reducing long-term risk, hazard mitigation must be
integrated into the day-to-day local government operations. We need to gather an
understanding of your community’s progress in plan integration, as well identify
potential integration opportunities that you may pursue in the future.

»  Circulate to your “team” to complete. Please expand on your answers when
appropriate!

16



New Development
(Worksheet #6 on your CD)

» Please indicate any major new development since 2011 AND any
known or anticipated major new residential/commercial development
and major infrastructure development that are identified for the next
five (5) years in your municipality.

Schedule

» Municipal Kick-Off Meeting: June 19, 2015
» Municipal Data Collection -
Local Support Meetings: Week of July 6-9, 2015
» FEMA Mitigation Workshop: September 2015
> Draft Plan to NYS DHSES: January 1, 2016

» Municipal Annex Completion Workshop:  January 2016
» Final Plan to State and FEMA Region II: May 1, 2016

» County and Municipal Plan Adoption: Summer 2016




Local Data Collection Meetings - July 6-9

Bring your whole local planning team, your draft worksheets,
and your questions/concerns

Time 6-Jul 7-Jul 8-Jul 9-Jul 10-Jul

8:30-10:30 Warren County @ SWCD

Towns of Stony Creek Towns of Warrenburg |Town and Village of Lake

and Thurman and Lake Luzerne George Town of Johnsburg
11:00- 1:00 Thurman Town Hall Wsbg Town Hall LG Town Hall lJohnsburg Town Hall
Towns of
Town of Bolton Horicon/Chester/Hague Town Queensbury City of Glens Falls
2:00 - 4:00 Bofton Town Hall Horicon Town Hall Supervisors Conf Room WWTP

Worksheets #1 - #6

Please work with your planning team and bring updated versions of
worksheets to your local data collection meeting the week of July 6th.

All electronic templates are on your CD in the
‘Worksheets’ folder.

Who is Responsible to ’
# sheet Name Complete and Submit this Viielas you flnd.the
requested information?
Worksheet?

OEM, Police, Fire, DPW, FEMA Project Worlfsheets (PWs)
DPW records, Police response

i8N Events/Losses

Engineer
records
- Code Official, Planner, Code Book, e-Code, Municipal
Capeliliyy AesEssinaEs CFO/Fiscal Rep, Clerk ordinances, Master Plan
NFIP Floodplain
Administrator

B

Mitigation Action Progress

Plan Integration
Questionnaire

New Development Table

Floodplain Administrator

HMP Main POC - see
‘Responsible Party’ column
in the table provided for
guidance

HMP Main POC

Engineer, Planner, Building
Department

NFIP Records

LOIs, NYS DHSES Grants, Capital
Improvement records

Discuss with Engineer, Clerk,
Administrator, Planner, CFO, and
Municipal Mayor/Administrator

Redevelopment Plans, Permits

18



Thank you!

Jonathan Raser, CFM
Tetra Tech, Inc.
jonathan.raser@tetratech.com

19



Warren County Multijurisdictional

Hazard Mitigation Plan

A Hazard Mitigation meeting has been set for Warren County. The Office of Emer-
gency Services and SWCD will be gathering needed data and information, assist
you with completing the project data collection worksheets distributed at the Kick
-Off meeting, identifying natural hazard vulnerabilities and mitigation opportuni-
ties, and answering any questions you may have about the project.

As will be discussed at the Municipal Kick-Off meeting, municipalities will find that
it is most efficient and effective to bring together a group of municipal representa-
tives to provide their insight and perspective on natural hazard risk and mitiga-
tion. This local mitigation “team” may include:

Supervisor and/or Administrator
NFIP Floodplain Administrator
Building Code Official

Municipal Engineer

Public Works Superintendent
Land Use Planner

Police, Fire, EMS Officials
Municipal Clerk

Municipal CFO/Fiscal Rep

Invariably we have found that munici-
palities that take full advantage of
these meetings will find the planning process straight-forward, productive and ul-
timately beneficial to the community.

Please contact Jim Lieberum at the Warren County SWCD (518.623.3119) or Amy
Hirsch at the Warren County OES (518.761.6240) if you have any questions or
would like more information.

Date: July 7, 2015
Time: 8:30 AM to 10:30 AM
Location: Warren County SWCD office
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Warren County Hazard Mitigation Meeting
July 9, 2015 City of Glens Falls 2:00-4:00 PM
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Name

Warren County Hazard Mitigation Meeting
July 9, 2015 Town of Johnsburg 11:00-1:00 PM

Locailty

Email
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Hazard Mitigation Meeting - Town of Chester, Hague and Horicon

July 7, 2015 Town fo Horicon Office 2:00-4:00

Name _ Locailty Email
1 ﬂ/mf—/ﬁ/:dw [l CES y )
2 _Lfﬂ. L«(’ LI S'OUC-b Jm 77(5MWM@1
3 MIL\?( St Tawu ot Hordean Sufeisor(® l’lﬂh'wmy;j?al)
4 /M/%w TG Z CHocke : / '
5 e ?/di,éo
6 J qj-fm,
7 Zi'ﬁzf(//f/aﬁ ZFc ool ooy
8 F 20 WZM Vo 2
o | Lo/ Shath Tonn b Houioy 4 s w0V ficy ety
10
11
12
13
14

[y
[¥, ]




Warren County Hazard Mitigation Meeting

July 7, 2015 Warren County SWCD Office 8:30-10:30

Name Locailty Email
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WARREN COUNTY HAZARD MITIGATION PLAN
Steering Committee Meeting - Agenda
August 18, 2015

e Review/Findization of Hazards of Concern
e Review/Update of Goals and Objectives

e Public and Stakeholder Outreach Program
0 Public HMP Website (TT hosting)
0 Review of Citizen and Stakeholder Surveys
o Outreach program to support traffic to website and surveys
= Stakeholder surveys (online) ) - Develop list of County stakeholders (flood
advisory commission, academia, commerce, hospitals, transportation,
school districts, fire districts, police, utilities, etc.)
= Pressreleases from County in newspapers and social media - Point of
Contact for disseminating Public Information (e.g. press releases, surveys,
announcements)

e Mitigation Strategy Workshop (FEMA Region |1 led)
o SetDate
0 Include NY SDEC participation (Beaver Dams)
0 Mandatory for al participating municipalities
e Risk/Vulnerability Assessment Plan/Progress

e Progress with Municipalities

e County Annex Development
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A FEMA Mitigation Strategy Workshop for the
Warren County Hazard Mitigation Plan

When: September 22, 2015 Where: WC Sherriff’s Training Facility
Time : 1:00 PM—3:00 PM (off Exit 20 at 1400 State Route 9)

Warren County continues the development of its Multi-Jurisdictional, Multi-
Hazard Mitigation Plan intended to identify community policies, actions, and
tools for implementation over the long term that will result in a reduction of risk
and potential for future losses as a result of natural and technological hazards.

As part of the process for developing the Warren County Hazard Mitigation Plan,
FEMA representative, Paul Hoole, will be conducting this workshop designed to
take the mystery out of mitigation planning. The focus will be on moving from our
assessment of risks to the identification of mitigation actions. Mitigation actions
are the heart of the Hazard Mitigation Plan.

To expedite completion of the Hazard Mitigation Plan, it is a requirement that
representatives from each municipality in the County attend this FEMA Mitiga-
tion Strategy Workshop.

Mr. Hoole will introduce a common sense approach, along with an easy way to
document the thinking behind the mitigation plan, a FEMA planning require-
ment. There will also be ample opportunity to ask questions and engage in dis-
cussion, so we urge you to take advantage of this opportunity.

****To register please contact the Warren County Office of Emergency Services at
518.761.6240 by September 17th.

Please contact Jim Lieberum at the Warren County SWCD (518.623.3119) or Amy
Hirsch at the Warren County OES (518.761.6240) if you have any questions or
would like more information.



Meeting Location Date Initial
Hazard Mitigation Strategy Workshop Warren County Sheriff's Office Seplember 22, 2015
Name Organization Phone No
Pat Auer WC Public Health 761-6571 {p%\
Bill Sherman T/O Bolton Highway Dept. 644-9837
Matt Coon T/O Bolton Highway Dept. 844-5837 MC/
. . S A
Edna Frasier Supervisor, T/O Hague 543-6161 8 Q ‘:F
Mike Palmer T/O Queensbury Fire Marshal 761-8206
Maryann Huck T/0 Bolton (44 ~24 (o { Ml&‘i"
Mike Colvin WCIT 761-6407 Gz
Dave Harrington Village of Lake George 7f { “ﬁ V& ﬂ / ?L
Chip Webster T/O Warrensburg 623-9522 C’U\}
Syt-Wike Webster O an (0c¢ WCSO b2
\J
George Van Duesen WC DPW 623 4 e Gid
Pat Waod T/O Thurman Highway Dept. 623-0614 p)/\/
Jeff Ackley T/O Thurman Highway Dept.
James Schrammel Chief, GFFD 761-3822 @"
Jim Steen T/O Horicon ?Z?y— Y2 {2'[5 ,-Qé/r
322 -5517
Dan Barusch T/0 Lake George B68-5721 .
[
Ron Vanselow or Dan HEtM 7 o Johnsburg 251-2421
Jeremy Little -~ T/O Chester 494-7369
Rends D
Rhonda Thomas T/O Stony Creek 696-3575 ’
athy Clark T/O Hague 543-6223 /?
Emily Slotnick ~ Tetra Tech 508-287-8665
Brian LaFlure WCOES 767-6637 M
Amy Hirsch WCOES 761-6490 5,%&
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WARREN COUNTY HAZARD MITIGATION PLAN
Steering Committee Meeting - Agenda

February 12,2016

Finalize Main Plan Sections
0 Section 3, incl. Public and Stakeholder Surveys
0 Section6
0 Section4

Finalize Hazard Profiles
o Landdlide
0 Infestation
o Non-Natural Hazards

Progress on Municipal Annexes

Draft Plan and Public and Stakeholder Outreach
0 Submissionto NYSDHSES
0 Noticesto Surrounding Counties
0 County-wide announcements
0 Project Website

County Annex
o Complete prior mitigation strategy review
o Complete draft of updated strategy
0 NYSDHSES Requirements
= Evacuation and Sheltering Plang/Programs
= Temporary Housing/Rel ocation Requirement
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WARREN COUNTY HAZARD MITIGATION PLAN
Pre-Project Kick-Off Meeting - Agenda
May 22,2015

e Information and Data Collection — per the RFP, WC Planning will provide all mapping
and spatial analysis

Discussion of mapping and spatial analysis (vulnerability assessment)

HAZNY vs. HAZUS

Planning Department/GI S Point of Contact

General Data Wish-List

NFIP Data Request

Plans and reports (county, regional, local)

O 0O O0OO0OO0O0

e Public and Stakeholder Outreach

0 Project website - Web Site Point of Contact or Tetra Tech to create aWeb Site?

o Public Survey (online)

0 Stakeholder surveys (online) ) - Develop list of County stakeholders (flood
advisory commission, academia, commerce, hospitals, transportation, school
districts, fire districts, police, utilities, etc.)

0 Pressreleases from County in newspapers and social media - Point of Contact for
disseminating Public Information (e.g. press rel eases, surveys, announcements)




Appendix C: Public and Stakeholder Outreach

This appendix provides documentation of public and stakeholder outreach. Stakeholder involvement in
this planning process was broad and productive as discussed and further documented in Section 3
(Planning Process). Public and stakeholder input has been incorporated throughout this HMP as
appropriate, as identified in Section 3 and the References section, as well as within specific mitigation
initiatives identified within the jurisdictional annexes (Section 9).

DMA 2000 Hazard Mitigation Plan Update - Warren County, New York C-1
June 2016



Warren County NY HMP - Citizen Survey

Q1 Please indicate your age range:

Answered: 34 Skipped: 0

18 to 30
31to 40 I
0% 10% 20% 30% 40% 50% 60% 70%
Answer Choices Responses
18 to 30 23.53%
311040 2.94%
411050 26.47%
51 to 60 29.41%
60 or over 17.65%
Total

1731

80%

90%

100%

10

34



Warren County NY HMP - Citizen Survey

Q2 Please indicate in which municipality

City of Glens
Falls

Town of Bolton

Town of Chester

Town of Hague

Town of Horicon

Town of
Johnsburg

Town of Lake
George

Town of Lake
Luzerne

Town of
Queensbury

Town of Stony
Creek

Town of Thurman

Town of
Warrensburg

Village of
Lake George

Other (please
specify)

Answer Choices
City of Glens Falls
Town of Bolton
Town of Chester

Town of Hague

Town of Horicon

0%

10%

20%

you live:

Answered: 34 Skipped: 0

30% 40% 50%

2/31

60%

70% 80% 90% 100%

Responses

8.82%
2.94%
2.94%

0.00%

5.88%



Town of Johnsburg
Town of Lake George
Town of Lake Luzerne
Town of Queensbury
Town of Stony Creek
Town of Thurman
Town of Warrensburg
Village of Lake George

Other (please specify)

Total

# Other (please specify)

1 Hudson Falls, Wsahington County
2 Test

3 Test

4 Test

5 This is a test

Warren County NY HMP - Citizen Survey

3/31

2.94%

2.94%

0.00%

26.47%

2.94%

2.94%

26.47%

0.00%

14.71%

Date

10/1/2015 7:46 PM

9/28/2015 9:53 AM

9/28/2015 9:29 AM

9/28/2015 9:20 AM

9/28/2015 9:05 AM

34



Warren County NY HMP - Citizen Survey

Q3 How long have you lived here?

Answered: 33 Skipped: 1

Less than 1
year

1to 5 years

6 to 9 years

10 to 19 years

20 years or
more
0% 10% 20% 30% 40% 50% 60% 70%
Answer Choices Responses
Less than 1 year 6.06%
1to 5 years 15.15%
6 to 9 years 9.09%
10 to 19 years 24.24%
45.45%

20 years or more

Total

4731

80%

90%

100%

33



Warren County NY HMP - Citizen Survey

Q4 Do you own or rent your place of
residence?

Answered: 33 Skipped: 1

Own

Rent

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
own 87.88% 29
Rent 12.12% 4
Total 33

5/31



Warren County NY HMP - Citizen Survey

Q6 In the past 10 years, which of the
following types of hazards/natural disasters
have you or someone in your household
experienced within Warren County, or
sustained damage as a result of, and how
concerned are you about the following
natural hazards impacting the County? (In
the first column indicate if you have
experienced the hazard, then indicate your
level of concern).

Answered: 28 Skipped: 6

Climate Change

Dam Failure
(incl. beave...

Drought

7131



Warren County NY HMP - Citizen Survey

Earthquake

Extreme
Temperatures

Flooding -
Street/Property

Flooding -
Basement

8/31



Warren County NY HMP - Citizen Survey

Flooding - 1st
Floor or above

Ground Failure
(Landslide,...

Hurricane\Tropi
cal Storm

Infestation
(e.g. beaver...

9/31



Warren County NY HMP - Citizen Survey

Ice Storm

Nor'easter

Severe Storm
(wind,...

Severe Winter
Storms...

10/ 31



Warren County NY HMP - Citizen Survey

Streambank
Erosion

Tornado

Wildfire

Other,
indicate in...

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

[ Have Experienced [ Not Concerned [ Somewhat Concerned ) Very Concerned

@ Extremely Concerned

11731



Climate Change

Dam Failure (incl. beaver dams)

Drought

Earthquake

Extreme Temperatures

Flooding - Street/Property

Flooding - Basement

Flooding - 1st Floor or above

Ground Failure (Landslide, Sinkholes)

Hurricane\Tropical Storm

Infestation (e.g. beavers, Emerald Ash

Borer)

Ice Storm

Nor'easter

Severe Storm (wind, lightning, hail)

Severe Winter Storms (Blizzard, Heavy

Snow, Ice)

Streambank Erosion

Tornado

Wildfire

Other, indicate in comment box below

Other (please specify)

Straight Line Winds

Warren County NY HMP - Citizen Survey

Have
Experienced

56.00%
14

15.00%
3

23.81%

47.62%
10

47.62%
10

29.41%

45.00%

5.56%
1

10.53%
2

36.84%

27.78%

65.38%
17

62.50%
15

72.00%
18

66.67%
16

15.79%
3
5.56%

16.67%

14.29%

Not
Concerned

32.00%
8

70.00%
14

57.14%
12

61.90%
13

42.86%

41.18%

40.00%
8

83.33%
15

63.16%
12

42.11%

38.89%

15.38%

20.83%
5

12.00%
3

16.67%
4

63.16%
12

61.11%
11

61.11%
"

85.71%

Somewhat
Concerned

12/ 31

28.00%
7

25.00%
5

19.05%
4

19.05%

28.57%

29.41%

15.00%

11.11%
2

26.32%
5

26.32%

22.22%

30.77%

33.33%
8

40.00%
10

29.17%
7

10.53%

2

22.22%

22.22%

0.00%

Very
Concerned

12.00%

3

0.00%

0.00%

4.76%

4.76%

11.76%

10.00%

0.00%

0.00%

10.53%

11.11%

11.54%

12.50%

8.00%

2

16.67%
4

15.79%
3
5.56%

5.56%

14.29%

Extremely
Concerned

8.00%

5.00%

9.52%

4.76%

14.29%

5.88%

10.00%

0.00%

5.26%

5.26%

16.67%

7.69%

8.33%

8.00%

8.33%

5.26%

11.11%

11.11%

0.00%

Date

Total
Respondents

10/8/2015 11:08 AM

25

20

21

21

21

20

26

24

25

24



Warren County NY HMP - Citizen Survey

Q7 Please rank how prepared you feel you
and your household are for natural disaster
events likely to occur within your
municipality. Rank on a scale of 1 to 5, with
5 representing the most prepared.

Answered: 27 Skipped: 7

1 (least)
2 -
3
4 _
5 (Most) .
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Answer Choices Responses
1 (least) 7.41%
P 14.81%
3 40.74%
. 29.63%
5 (Most) 7.41%

Total

13 /31

100%



Warren County NY HMP - Citizen Survey

Q8 In what ways do you believe you are

prepared for a natural disaster that may

occur within your municipality? (Please
check all that apply)

Answered: 27 Skipped: 7

| have taken
precautionar...

I have a
preparedness...

| have
identified t...

I have a
personal fam...

| am prepared
to shelter...

I have at
least two...

I have
insurance...

I have
received...

I have used
local news o...

| have
received...

I have
attended...

Other (please

specify)
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
| have taken precautionary measures to protect my property though retrofits or when constructed 40.74% 11
| have a preparedness kit consisting of basic supplies and materials for my family and myself 55.56% 15
| have identified the location of the nearest severe weather shelter 33.33% 9
| have a personal family emergency preparedness plan, and have discussed it with my family and others for whom | have responsibility 29.63% 8
| am prepared to shelter in-place if that is the best available option 70.37% 19

59.26% 16
| have at least two methods for receiving emergency notifications and for information during severe weather or other potential emergency situations
| have insurance policies to cover losses from specific risks (e.g. flood insurance) 29.63% 8

14 / 31



Warren County NY HMP - Citizen Survey

| have received emergency preparedness information from a government source (e.g., federal, state, or local emergency management)

| have used local news or other media to obtain information
| have received information from schools and other academic institutions
| have attended meetings that have dealt with disaster preparedness

Other (please specify)

Total Respondents: 27

# Other (please specify)

1 | am a master's student in Resilience and Sustainability

15/ 31

44.44%

70.37%

14.81%

29.63%

3.70%

Date

10/1/2015 7:52 PM

12

1



Warren County NY HMP - Citizen Survey

Q9 How do you receive your information
concerning a natural disaster? Of the
information sources below, please identify
the top three (3) that are MOST EFFECTIVE
in providing you with information to make
your home safer and better able to
withstand the impact of natural disaster
events.

Answered: 27 Skipped: 7

Newspaper

County and/or
Town/Village...

Town/Village
E-Mail

Police, Fire,
EMS, 9-1-1

Social Media

Telephone Book

Informational
Brochures

Public
Meetings,...

Schools
TV News
TV Advertising

Radio News

Radio
Advertisements

Outdoor
Advertisements

Internet

Chamber of
Commerce

Civa

16/ 31
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e
Department/E... -

Academic
Institutions

Books

Public Library

Other (please
specify)

0% 10%

Answer Choices

Newspaper

County and/or Town/Village Websites
Town/Village E-Mail

Police, Fire, EMS, 9-1-1

Social Media

Telephone Book

Informational Brochures

Public Meetings, Workshops, or Public Awareness Events
Schools

TV News

TV Advertising

Radio News

Radio Advertisements

Outdoor Advertisements

Internet

Chamber of Commerce

Fire Department/EMS Agency
Academic Institutions

Books

Public Library

Other (please specify)

Total Respondents: 27

Other (please specify)

20%

30%

40%

17 1 31

50%

60%

70%

80%

90% 100%

Responses

25.93%

22.22%

11.11%

18.52%

29.63%

0.00%

11.11%

25.93%

14.81%

51.85%

3.70%

29.63%

0.00%

3.70%

62.96%

0.00%

14.81%

3.70%

3.70%

3.70%

7.41%

Date



Warren County NY HMP - Citizen Survey

Warren County Emails 10/19/2015 4:01 PM

Weather Alert Radio 10/16/2015 8:43 AM

18 /31



Answer Choices

Yes

No

Not Sure

Total

Warren County NY HMP - Citizen Survey

Q10 To the best of your knowledge is your
property located in a designated
floodplain?If you do not know, or are not
sure, you may check the following online
sources:FEMA National Flood Insurance

Program site:
https://www.floodsmart.govWarren County
Community Map application:  http://gis-
2.warrencountyny.gov/warrencountygis/Yo
u can also view paper copies of the NFIP
Flood Insurance Rate Maps at your
Municipal Hall or Warren County Soil and
Water Conservation District at 394 Schroon
River Road in Warrensburg.

Answered: 27 Skipped: 7

Yes

Not Sure

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

7.41%
81.48%

11.11%

19/ 31

90%

100%

22

27



Warren County NY HMP - Citizen Survey

Q11 Do you have flood insurance?

Answered: 27 Skipped: 7

Yes
No
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 11.11% 3
No 88.89% 24
Total 27

20/ 31



Warren County NY HMP - Citizen Survey

Q12 If you do NOT have flood insurance,
what is the primary reason?

Answered: 25 Skipped: 9

| don't need
it/my proper...

Don't need
it/located o...

It is too
expensive

Not familiar
with it/don’...
Insurance
company will...

I believe that
my homeowner...

0% 10% 20% 30% 40% 50% 60% 70%

Answer Choices
| don't need it/my property has never flooded
Don't need it/located on high ground
It is too expensive
Not familiar with it/don't know about it
Insurance company will not provide

| believe that my homeowners insurance will cover me

Total

21/ 31

80%

90% 100%

Responses

40.00%

48.00%

0.00%

8.00%

4.00%

0.00%

25



Warren County NY HMP - Citizen Survey

Q13 Do you or did you have problems
getting homeowners/renters insurance due
to risks from natural hazards?

Answered: 26 Skipped: 8

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 0.00%
No 100.00%
Total

22131

26

26



Warren County NY HMP - Citizen Survey

Q14 If you answered "yes" to the previous
question, please identify the natural hazard
risk that caused you to have problems
obtaining homeowners/renters insurance.

Answered: 0 Skipped: 34

Responses Date

There are no responses.

23/ 31
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Q15 What types of projects do you believe
local, county, state or federal government
agencies could be doing in order to reduce
the damage and disruption of natural
disasters in Warren County? Select your
top three choices

Answered: 25 Skipped: 9

Retrofit and
strengthen...

Retrofit
infrastructu...

Work on
improving th...

Install or
improve...

Enhance stream
maintenance...

Replace
inadequate o...

Strengthen
codes,...

Buy out flood
prone...

Inform
property own...

Provide better
information...

Assist
vulnerable...

0% 10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices

Retrofit and strengthen essential facilities such as police, schools, hospitals

Retrofit infrastructure, such as elevating roadways and improving drainage systems

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

Install or improve protective structures, such as floodwalls, levees, bulkheads, firebreaks

24 | 31

90%

100%

Responses

24.00% 6

60.00%
15

68.00%
17

24.00% 6



Warren County NY HMP - Citizen Survey

Enhance stream maintenance programs/projects

Replace inadequate or vulnerable bridges and causeways

Strengthen codes, ordinances and plans to require higher hazard risk management standards and/or provide greater control over development in

high hazard areas

Buy out flood prone properties and maintain as open-space

Inform property owners of ways they can mitigate damage to their properties

Provide better information about hazard risks and high-hazard areas

Assist vulnerable property owners with securing funding to mitigate their properties

Total Respondents: 25

25/ 31

24.00%

44.00%

28.00%

8.00%

32.00%

8.00%

12.00%

6



Warren County NY HMP - Citizen Survey

Q16 How much money would you be willing
to spend on your current home to help
protect it from the impacts of potential

future natural disasters within our
community? Examples are: elevating a
flood-prone home; elevating utilities in
flood-prone basements; strengthening your
roof, siding, doors or windows to withstand
high winds; removing threatening trees or
branches.

Answered: 25 Skipped: 9

Over $10,000

Between $5,000
and $10,000

Between
$2,500and...

Between $500
and $2,500

Less than $500

Nothing
Don't know
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
Answer Choices Responses
Over $10,000 8.00%
Between $5,000 and $10,000 24.00%
Between $2,500and $5,000 24.00%
Between $500 and $2,500 8.00%
Less than $500 8.00%
Nothing 8.00%
Don't know 20.00%
Total

26/ 31

100%

25



Warren County NY HMP - Citizen Survey

Q17 If you have already had to spend
money to mitigate your property, how much
have you spent and on what?

Answered: 9 Skipped: 25

Responses

$7000 Solar hot water, bought to reduce cost.... effective during two storms.
Tree removal $2700.00

2500 - drainage

None

$6,000 to install French drain around house to alleviate basement flooding

Installed metal roofing to better shed snow/ice. Sump pump in basement for occasional water infiltration. Not sure of $
amounts.

Installed gutters to move storm water away from the foundation.
TESTING - NOT A REAL SURVEY RESPONSE

$7,000

27 1 31

Date

10/19/2015 3:32 PM

10/16/2015 8:58 AM

10/16/2015 7:44 AM

10/15/2015 4:31 PM

10/15/2015 2:11 PM

10/8/2015 11:13 AM

10/7/2015 12:00 PM

9/28/2015 9:57 AM

9/25/2015 9:29 AM



10

1"

12

Warren County NY HMP - Citizen Survey

Q18 Which, if any incentives would motivate
you to spend money on protecting your
home from the possible impacts of a natural
disaster? (such as lower interest rates,
grant funding, waivers, etc.)

Answered: 12 Skipped: 22

Responses

Grants

Grants work for me

Grant Tax rebate Reduction in insurance premium
Tax reductions or credits

Grant funding

Grant funding for better windows.

grants funding

| am more concerned with energy savings than natural disaster mitigation.
lower rates

Grant funding or tax incentives

TESTING - NOT A REAL SURVEY RESPONSE

Grants

28 /31

Date

10/16/2015 8:58 AM

10/16/2015 7:44 AM

10/15/2015 6:40 PM

10/15/2015 5:20 PM

10/15/2015 4:31 PM

10/15/2015 3:02 PM

10/15/2015 2:11 PM

10/7/2015 12:00 PM

10/7/2015 11:54 AM

10/1/2015 7:54 PM

9/28/2015 9:57 AM

9/25/2015 2:16 PM



Warren County NY HMP - Citizen Survey

Q19 If your property were located in a
designated high hazard area (e.g. NFIP
flood zone, storm surge zone), or had

received repeated damages from a natural

disaster event, would you consider a
"buyout”, "elevation" of the structure, or
"relocation"?

Yes

Not sure

0% 10% 20%

Answer Choices
Yes
No

Not sure

Total

30%

40%

29/ 31

Answered: 25 Skipped: 9

50%

60%

Responses

48.00%

20.00%

32.00%

70%

80%

90%

100%



Warren County NY HMP - Citizen Survey

Q20 Please list any additional types of
projects you believe local, county, state or
federal government agencies could be
doing in order to reduce the damage and
disruption of natural diasters in Warren
County?

Answered: 7 Skipped: 27

Responses

Better standards for wetland and floodplain protection and incentives outside the Adk Park

Highways and bridges

Addressing climate change. Provide grand funding to households to prepare their property.

Update the Grid

education and code modificiation

stormwater managment via green technologies, outreach and education, and hiring community resilience specialists

TESTING - NOT A REAL SURVEY RESPONSE

30/ 31

Date

10/19/2015 4:13 PM

10/16/2015 8:58 AM

10/15/2015 4:31 PM

10/15/2015 3:02 PM

10/7/2015 12:00 PM

10/1/2015 7:54 PM

9/28/2015 9:57 AM



Warren County NY HMP - Citizen Survey

Q21 Do you have any other comments,
questions, or concerns?

Answered: 8 Skipped: 26

Responses

Thank you for preparing this survey! This will help smaller rural towns that do not have the time or abiltiy to gather this
information.

| believe it is imperative to replace undersized culverts and maintain drainage (including removal of beaver dams) at a
higher level. | don't think enough is being done on high risk areas (Thurman Road washouts example) to improve
water run off. Culverts need to be maintained and cleaned, ditches cleaned. The reason for all road closings in heavy
rains is poor maintenance of drainage, or undersized culverts. Culvert size needs to be at least doubled in most
places and even larger in others. Employed by NYSDOT for 30 years

No.

| appreciate the foresight of this effort and the opportunity to comment. As a community leader, | support these efforts
and will help spread the information to others.

this is a test survey ONLY
TESTING - NOT A REAL SURVEY RESPONSE
Test

test

31/31

Date

10/19/2015 3:32 PM

10/16/2015 8:58 AM

10/8/2015 11:13 AM

10/7/2015 12:00 PM

9/28/2015 12:10 PM

9/28/2015 9:57 AM

9/28/2015 9:54 AM

9/28/2015 9:29 AM



10

1"

12

Responses

Warren County NY HMP - Emergency Medical Services Survey

Q1 Name of your EMS facility:

Answered: 12 Skipped: 0

North Warren Emergency Squad

TEMP

NWEM

North Warren Emergency Squad

North Warren EMS

North Warren EMS

North warren EMS

North Warren EMS

Mountain Lakes Regional EMS Council

West Glens Falls

West Glens Falls EMS

test

1/18

Date

12/9/2015 11:53 AM

12/9/2015 10:38 AM

12/2/2015 7:05 PM

12/2/2015 6:58 PM

12/2/2015 6:22 PM

12/2/2015 6:18 PM

12/2/2015 4:38 PM

12/2/2015 3:28 PM

12/2/2015 12:11 PM

12/2/2015 9:22 AM

9/24/2015 5:01 PM

8/25/2015 12:30 PM



10

Responses
Brandon Johnson
Pete Cafaro

Cash Jones
Cynthia Perkins
Tyler Briscoe
Ryan wendell
Jason D. Norton
Travis Howe

Mark J. DeSimone

Dan Albert

Warren County NY HMP - Emergency Medical Services Survey

Q2 Name of Respondent:

Answered: 10 Skipped: 2

2/18

Date

12/9/2015 11:53 AM

12/2/2015 7:05 PM

12/2/2015 6:58 PM

12/2/2015 6:22 PM

12/2/2015 6:18 PM

12/2/2015 4:38 PM

12/2/2015 3:28 PM

12/2/2015 12:11 PM

12/2/2015 9:22 AM

9/24/2015 5:01 PM



Warren County NY HMP - Emergency Medical Services Survey

Q3 Contact information (email address or
phone number) - optional:

Answered: 7 Skipped: 5

Responses Date
cash8187@gmail.com 12/2/2015 6:58 PM
croseperk@yahoo.com 12/2/2015 6:22 PM
518-586-6175 12/2/2015 4:38 PM
nortonjasond@gmail.com 518-795-0404 12/2/2015 3:28 PM
thowe@mountainlakesems.org 12/2/2015 12:11 PM
medic9152003@yahoo.com 12/2/2015 9:22 AM
dannyalbert@yahoo.com 9/24/2015 5:01 PM

3/18



Warren County NY HMP - Emergency Medical Services Survey

Bolton, Town of

Chester, Town
of

Glen Falls,
City of

Hague, Town of

Horicon, Town
of

Johnsburg,
Town of

Lake George,
Town of

Lake George,
Village of

Lake Luzerne,
Town of

Queensbury,
Town of

Stony Creek,
Town of

Thurman, Town
of

Warrensburg,
Town of

Answer Choices
Bolton, Town of
Chester, Town of
Glen Falls, City of

Hague, Town of

Horicon, Town of

Q4 Please identify the location of your
facility(ies) and or primary service area:

Answered: 10 Skipped: 2

0% 10% 20%

30%

40%

4/18

50% 60% 70% 80% 90%

Responses

0.00%
60.00%
0.00%

10.00%

0.00%

100%



Warren County NY HMP - Emergency Medical Services Survey

Johnsburg, Town of
Lake George, Town of
Lake George, Village of
Lake Luzerne, Town of
Queensbury, Town of
Stony Creek, Town of
Thurman, Town of

Warrensburg, Town of

Total

# Other (please specify)
1 And Town of Horicon

2 Town of Horicon

3 Chestertown, Horicon

5/18

0.00%

0.00%

0.00%

0.00%

30.00%

0.00%

0.00%

0.00%

Date

12/9/2015 11:53 AM

12/2/2015 6:22 PM

12/2/2015 3:28 PM

10



Warren County NY HMP - Emergency Medical Services Survey

Q5 Has your EMS facility been impacted by
natural hazard events (damaged, closed for
extended periods, etc.)?

Answered: 10 Skipped: 2

Yes

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 10.00% 1
No 90.00% 9
Total 10
# If you answered "YES", please identify the events and provide a brief description of the damages or loss of Date
service
1 Trees down, unable to use primary route 12/2/2015 6:22 PM

6/18



Answer Choices

Yes

Total

No

| don't know

Warren County NY HMP - Emergency Medical Services Survey

Q6 Do you think that critical and essential
facilities (incl. EMS facilities, hospitals and
medical centers) are disaster-resistant (e.g.
are properly located and constructed, and

have back-up power as appropriate)?

Answered: 10 Skipped: 2

Yes

No

| don't know

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

90.00%
0.00%

10.00%

Please explain

| believe that most facilities in the county are equipped with proper backup power and are constructed well. | can't say
that all facilities are properly located.

The majority of our firehouses and EMS stations have backup power sources but | can't say one way or the other if
their locations are resistant to disaster.

Generator is in place. Currently there are no known structural issues.

7118

90% 100%

Date

12/2/2015 3:28 PM

12/2/2015 12:11 PM

9/24/2015 5:01 PM

10



Answer Choices

Yes

No

| don't know

Total

Warren County NY HMP - Emergency Medical Services Survey

Q7 Do you think that the transportation
infrastructure serving your facilities (e.g.
roads and bridges) are properly designed to
withstand closures and/or damage due to
natural hazards?

Answered: 10 Skipped: 2

Yes

No

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

20.00%
30.00%

50.00%

Please explain

| believe that a good portion of the transportation infrastructure could withstand closures or damage, however only to a
certain limit. | can say that there are many that do have foreseeable issues in the future depending on the hype of
incident.

An example would be the Town of Thurman infrastructure which suffered washout during recent storms and made for
limited access to parts of town. This restricts access for Fire, EMS and LEO's. It is no secret that many of our bridges
across the state are aging and susceptible to damage.

Integrity of the transportation infrastructure would be dependent upon the type and severity of the event. Certain roads
and bridges in our district may not be able to withstand severe weather events, such as flooding.

8/18

90% 100%

Date

12/2/2015 3:28 PM

12/2/2015 12:11 PM

9/24/2015 5:01 PM

10



Answer Choices

Yes

No

| don't know

Total

Warren County NY HMP - Emergency Medical Services Survey

Q8 Do you think that the utility
infrastructure (specifically electricity and
communications) is sufficiently disaster-
resistant to support EMS functions during

and after natural hazard events?

Yes

No

I don't know

Answered: 10 Skipped: 2

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Responses
20.00%
50.00%
30.00%
Please explain Date
Storm related power and communications outages are frequent due to downed trees. 12/2/2015 7:16 PM
| believe that both electricity and communication utilities are not resistant in this area to support EMS functions during 12/2/2015 3:48 PM

disasters. In a number of disasters in the last few years, the systems have been down, and other methods have

needed to be utilized.

Warren County has some gaps in radio communications as it is. We do not have much room for error so to speak. In 12/2/2015 12:19 PM

other words, if we lose a tower or two, we are going to be struggling to communicate effectively.

back up system

12/2/2015 9:27 AM

Electricity and landline phone is questionable depending upon the extend of damage to the infrastructure. There are 9/24/2015 5:07 PM

redundancies in the radio communications systems.

9/18

10



Answer Choices

Yes

No

| don't know

Total

Warren County NY HMP - Emergency Medical Services Survey

Q9 Do you think that local public education
and awareness programs are effective at
informing the public on what they should do
to be prepared for and reduce their
personal risk to natural disasters, so as not
to increase the need for EMS during hazard
events?

Answered: 10 Skipped: 2

Yes

No

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

30.00%
60.00%

10.00%

Please explain

| believe that natural disasters will always increase demand on EMS personnel and facilities and that many families in
the area will not be as prepared as we would like. More public education and awareness programs will help, but never
be totally effective.

The public in general has limited knowledge on emergency situations. Additional training and practice of basic
response skills could significantly increase a patient's prognosis when in an area of longer EMS response times.

| believe that public education and awareness are extremely important and key to preparedness. | individuals are
informed and prepared, less stress on the current system should be more likely.

always should have additional fire and ems teams avaible.

| don't think people perceive or understand the risk unless they have personnaly experienced a disaster themselves or
through direct friends or family.

10/18

90% 100%

Date

12/2/2015 7:16 PM

12/2/2015 6:27 PM

12/2/2015 3:48 PM

12/2/2015 9:27 AM

9/24/2015 5:07 PM

10



Warren County NY HMP - Emergency Medical Services Survey

Q10 Do you think that announcements of
road closures and pending road closures
are sufficiently accurate and available to
support EMS functions during natural
hazard events?

Answered: 10 Skipped: 2

Yes
I don't know
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Answer Choices Responses
Yes 60.00%
No 30.00%
| don't know 10.00%
Total
# Please explain Date
1 | believe that with the current system in place, that announcements are sufficient. | also believe that with knowledge of 12/2/2015 3:48 PM
the area, and pending road closures, alternate plans can be made.
2 does not always happen 12/2/2015 9:27 AM

11/18



Answer Choices

Yes

Total

No

| don't know

Warren County NY HMP - Emergency Medical Services Survey

Q11 Do you think that the public is aware of,
understands, and takes advantage of
emergency warning and notification

systems and services (reverse 911, audible

alerts, cell and text services)?

Answered: 10 Skipped: 2

Yes

No-

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Responses

30.00%
30.00%

40.00%

Please explain

| believe that a good portion of the public is aware, however, many do not take advantage of this service for one reason
or another.

| believe that we need to promote and educate more in this area. There are many folks who have technology specific
to their cell phones available to them but they may not know it exists or how to seek / receive information.

12/18

Date

12/2/2015 3:48 PM

12/2/2015 12:19 PM

10



Warren County NY HMP - Emergency Medical Services Survey

Q12 Do you think that your EMS company
works to inform your constituents of how
they can better manage their risk to natural
hazards?

Answered: 10 Skipped: 2

Yes

I don't know
0% 10% 20% 30% 40% 50% 60% 70% 80%

Answer Choices Responses

Yes 40.00%

No 40.00%

| don't know 20.00%
Total
# Please explain
1 | believe that this is a work in progress in most agencies, and that there has not been a strong concentration in this

area. More risk assessments and classes should be offered to help mitigate risk and increase preparedness.

2 We could certainly do better in this area. Our office keeps providers and agencies apprised of current forecasts etc. as

they are handed to us but we don;t do much in the way of preemptive education.

13/18

90% 100%

Date

12/2/2015 3:48 PM

12/2/2015 12:19 PM

10



Answer Choices

Yes

No

| don't know

Total

Warren County NY HMP - Emergency Medical Services Survey

Q13 Do you think that emergency response
planning, services, and equipment are
adequate to manage and respond properly
to natural disasters in your community?

Answered: 10 Skipped: 2

Yes

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

40.00%
40.00%

20.00%

Please explain

| believe that this is also a work in progress. Many individuals are not really aware of what planning, services, and
equipment are at our disposal. The other issue is location of said services and equipment in the county. Evaluation of
location to these should be reevaluated.

Although, the deployment of resources to the northern section of the county could be made easier with additional
equipment.

Not if there are multiple areas effected by a disaster

| think more can be done to educate agency membership (non-leadership). This is particularly difficult due to high turn-
over.
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90% 100%

Date

12/2/2015 3:48 PM

12/2/2015 12:19 PM

12/2/2015 9:27 AM

9/24/2015 5:07 PM

10



Answer Choices

Yes

No

| don't know

Total

Warren County NY HMP - Emergency Medical Services Survey

Q14 Do you think that local government
understands, supports, and possess the
resources for natural hazard risk reduction
efforts in the community?

Answered: 10 Skipped: 2

Yes

No

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80%

Responses

30.00%
20.00%

50.00%

Please explain

This i can not say yes or no to, as | am not 100% familiar with all current reduction efforts.

15/18

90% 100%

Date

12/2/2015 3:48 PM

10



Warren County NY HMP - Emergency Medical Services Survey

Q15 Is your organization covered by a
Continuity of Operations (COOP) plan?
COOP plans examine an organization's
ability to perform minimum essential
functions during any situation, and support
the continuance of organization functions.

Answered: 10 Skipped: 2

Yes

I don't know

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Answer Choices Responses
Yes 10.00%
No 30.00%
| don't know 60.00%
Total
# If "Yes", please explain. Date
1 | don't believe that this organization is covered by a COOP plan. 12/2/2015 3:48 PM
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Warren County NY HMP - Emergency Medical Services Survey

Q16 Can you identify projects or programs

that will reduce your facility's vulnerability

to damages and losses, including loss of
operation/service, to hazard events?

Answered: 7 Skipped: 5

Responses

No

Funding for MCI incident education and training.

N/a

| cannot identify any at this time due to lack of knowledge of said projects or programs.
The availability of generator service at our headquarters.

n/a

More could be done to educate how members should prepare themselves and their families for disasters.

17 /18

Date

12/2/2015 7:18 PM

12/2/2015 6:28 PM

12/2/2015 4:40 PM

12/2/2015 3:51 PM

12/2/2015 12:20 PM

12/2/2015 9:27 AM

9/24/2015 5:08 PM



Warren County NY HMP - Emergency Medical Services Survey

Q17 Do you have any other comments,
questions, or concerns?

Answered: 5 Skipped: 7

Responses

No

| feel that smaller municipalities are behind in "hazard awareness and preparedness" , due to lack of funds.
N/a

| believe that EMS and county officials coming together and discussing these issues will bring a better understanding of
plans and resources, and increase preparedness not only to the EMS field, but to the public as well.

no
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Date

12/2/2015 7:18 PM

12/2/2015 6:28 PM

12/2/2015 4:40 PM

12/2/2015 3:51 PM

12/2/2015 9:27 AM
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Warren County NY HMP - Firefighter Survey

Q1 Name of your fire department or district:

Responses

Hague Fire Department

Hague Fire Department

North River Volunteer Fire Co Inc
TEMP

Chestertown

Bolton

Bay Ridge Vol. Fire Co., Inc.

Lake George

Queensbury Central Fire

glens falls fire department

City of Glens Falls

Minerva Vol. Fire Dept. & Rescue Squad
City of Glens Falls Fire Department
South Queensbury Fire

West Glens Falls Fire Company
Warren County Emergency Services

test

Answered: 17 Skipped: 0

1/18

Date

12/12/2015 1:30 PM

12/10/2015 9:16 PM

12/10/2015 1:05 PM

12/9/2015 10:37 AM

12/5/2015 10:55 PM

12/3/2015 12:18 AM

12/2/2015 9:09 PM

12/2/2015 8:24 PM

12/2/2015 2:14 PM

12/2/2015 12:11 PM

12/2/2015 10:40 AM

12/2/2015 10:17 AM

12/2/2015 10:04 AM

12/2/2015 9:39 AM

12/2/2015 9:17 AM

9/25/2015 12:57 PM

8/25/2015 12:29 PM



Warren County NY HMP - Firefighter Survey

Q2 Name of respondent:

Answered: 11  Skipped: 6

10

11

Responses
Michael Cherubini
Michael Cherubini
CO Allen

Charles T Mellon Jr
Barber, James
Richard Goedert
Richard Stafford
John Paul Jones
Eric Lettus

Kelli Anne Kennedy

Brian LaFlure

2/18

Date

12/12/2015 1:30 PM

12/10/2015 9:16 PM

12/10/2015 1:05 PM

12/2/2015 9:09 PM

12/2/2015 8:24 PM

12/2/2015 2:14 PM

12/2/2015 12:11 PM

12/2/2015 10:04 AM

12/2/2015 9:39 AM

12/2/2015 9:17 AM

9/25/2015 12:57 PM



Warren County NY HMP - Firefighter Survey

Q3 Contact information (email address or
phone number) - optional:

Answered: 10 Skipped: 7

Responses Date
mmcherubini@aol.com 12/12/2015 1:30 PM
mmcherubini@aol.com 12/10/2015 9:16 PM
cmmellon@gmail.com 12/2/2015 9:09 PM
cheif08lgfd@nycap.rr.com 12/2/2015 8:24 PM
dgoedert@roadrunner.com 12/2/2015 2:14 PM
gffire26@gmail.com 12/2/2015 12:11 PM
gffd_history@yahoo.com 12/2/2015 10:04 AM
elettus35@sqfd.org 12/2/2015 9:39 AM
518-744-8978 12/2/2015 9:17 AM
laflureb@co.warren.ny.us 9/25/2015 12:57 PM

3/18



Bolton, Town of

Chester, Town
of

Glen Falls,
City of

Hague, Town of

Horicon, Town
of

Johnsburg,
Town of

Lake George,
Town of

Lake George,
Village of

Lake Luzerne,
Town of

Queensbury,
Town of

Stony Creek,
Town of

Thurman, Town
of

Warrensburg,
Town of

Answer Choices
Bolton, Town of
Chester, Town of
Glen Falls, City of

Hague, Town of

Horicon, Town of

Warren County NY HMP - Firefighter Survey

Q4 Please identify the location of your
facility(ies) and or primary service area:

Answered: 13  Skipped: 4

0% 10% 20% 30% 40% 50%

4/18

60% 70% 80% 90%

R