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Disaster Preparedness Commission

ADOPTION RESOLUTION

The State of New York
Multi-Hazard Mitigation Plan

The State of New York has developed and updated its Multi-Hazard Mitigation Plan for 2014 through the efforts of
the State Division of Homeland Security and Emergency Services (DHSES). the State Disaster Preparedness
Commission (DPC) and other state, regional and local agencies and partners.

The following resolution was passed by the New York State Disaster Preparedness Commission, 1220 Washington
Avenue, Albany, New York, after full consideration of the updated plan. The Commission. being fully empowered to
act on behalf of the State of New York in disaster-related matters, in accordance with New York State Executive
Law, Article 2-B, as amended. adopted the following resolution.

RESOLUTION

WHEREAS., the State of New York, with the assistance of the State Division of Homeland Security and Emergency
Services, all member agencies of the Disaster Preparedness Commission. and other interested agencies and partners,
has gathered information and prepared the 2014 New York State Multi-Hazard Mitigation Plan (the Plan); and

WHEREAS. the Plan has been prepared and updated in collaboration with the Federal Emergency Management
Agency. in accordance with the Disaster Mitigation Act of 2000; and

WHEREAS, the State of New York has afforded state, federal and local agencies, regional groups. not-for-profit
organizations, and private citizens an opportunity to comment and provide input into the Plan and the actions of the
Plan: and

WHEREAS, the State of New York. through its Disaster Preparedness Commission, has reviewed the Plan and
affirms that the Plan will be monitored and maintained in keeping with the specified terms and conditions of the Plan,
and will be updated and current, consistent with applicable FEMA regulations and policies;

NOW, THEREFORE, BE IT RESOLVED by the Disaster Preparedness Commission that the State of New York
adopts the 2014 New York State Multi-Hazard Mitigation Plan, including any minor revisions as may be required by
FEMA to maintain current federal assistance levels, as the State’s Natural Hazard Mitigation Plan, and resolves to
execute the actions in the Plan.

ADOPIED this 18th day of December 2013, by the NYS Disaster Preparedness Commission.




U.S. Department of Homeland Security
Region I1

Jacob K. Javits Federal Office Building
26 Federal Plaza, Room 1311

New York, New York 10278-0002

December 18, 2013

The Honorable Andrew Cuomo
Govermnor, State of New York
Office of the Governor

State Capitol

Albany, NY 12224

Re: Approval of the Updated New York State Hazard Mitigation Plan

Dear Governor Cuomo:

I am pleased to inform you that I have formally approved the State of New York’s updated Standard
Hazard Mitigation Plan (the “Plan”), pursuant to my authority under Title 44 Code of Federal
Regulations (CFR) §201.3(a)(3). This Plan is approved from the date of this letter for a period of three
years, through December 18, 2016.

The State’s Plan has been reviewed in accordance with 44 CFR Part 201, Mitigation Planning, and the
FEMA Multi-Hazard Mitigation Planning Guidance. The approval of this Plan allows the State of
New York to retain its eligibility for the following types of FEMA disaster assistance:

Public Assistance-Categories C-G

Fire Management Assistance Grants (FMAG)
Hazard Mitigation Grant Program (HMGP)
Pre-Disaster Mitigation Grant Program (PDM)
Flood Mitigation Assistance (FMA)

It is important to recognize that all future requests for funding under these programs will be evaluated
individually according to the specific eligibility and other requirements of the particular program under
which the application is submitted. For example, a specific mitigation activity or project identified in
the plan may not meet the eligibility requirements for FEMA funding, and even eligible mitigation
activities are not automatically approved for FEMA funding under any of the aforementioned
programs.



Governor Andrew M. Cuomo
December 18, 2013
Page 2 of 2

We look forward to working with the New York State Division of Homeland Security and Emergency
Services on continuing mitigation planning efforts and on the implementation of the State’s hazard

mitigation strategy.

Please contact me at (212) 680-3612 or have a member of your staff contact Tim Crowley, Mitigation
Division Director at (212) 680-3627 if we can provide further information.

Sincerely,

rome Hatfield ‘
egional Administrato
FEMA Region II

cc: Jerome M. Hauer, Chair, NYS Disaster Preparedness Commission
Commissioner, NYS Division of Homeland Security and Emergency Services

Andrew X. Feeney, Deputy Commissioner for Special Programs
NYS Division of Homeland Security and Emergency Services
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Section 1: INTRODUCTION

“Over the past two years, New York State has been hit by some of the most destructive storms
in the state's history, causing untold damage and the tragic loss of many lives. Regardless of
the cause of these storms, New York State must undertake major reforms to adapt to the
reality that storms such as Sandy, Irene, and Lee can hit the state at any time.”

-Governor Andrew M. Cuomo

The effects of Hurricane Irene, Tropical Storm Lee and Hurricane Sandy have taken an
immense toll on the citizens, businesses, and government of the State of New York.
Ordinarily, the period covered by the 2014 State Hazard Mitigation Plan (SHMP) update
would already have been noteworthy for several incidents, including not only Hurricane
Irene and Tropical Storm Lee, with Hurricane Irene representing the most costly disaster to
date in New York State at the time, but also with brush fires in April 2012 that occurred in
16 counties and New York City, affecting over 1,100 acres in four municipalities in Suffolk
County and approximately 550 acres in the Harriman State Park in Rockland County; the
line of severe thunderstorms in late July 2012 that caused power outages for over 100,000
New Yorkers and spawned a tornado in Chemung County, resulting in severe damage in
downtown Elmira; and the industrial fire in the Town of Ghent in Columbia County,
involving potentially hazardous materials and necessitating the ordered evacuation of
residents living within a one-mile radius of the fire (as well as residents in neighboring
Berkshire County, Massachusetts, living within 15 miles of the fire who were recommended
to “shelter-in-place” due to the track of the plume from the fire).

But all of these events were eclipsed by the most catastrophic storm in the State’s history:
Hurricane Sandy. The storm caused once-in-

a-generation ﬂooldin.g and catastro.phic We will never be able to perfectly
power outages, bringing down power lines, predict or prevent all extreme events
uprooting trees, and forcing the evacuation or eventualities. Therefore, we must

of close to half a million people in New York
City and Long Island from their homes and
businesses. With the impact of Hurricane
Irene and Tropical Storm Lee still being felt
throughout the State, Hurricane Sandy tore
into the State with an unprecedented level of
ferocity and fury. The amount of damage
caused by Sandy was of a level never before
experienced in New York State and the
impact will be felt for years to come.!

conserve and develop those systems
that can most quickly respond to, and
most effectively rebound from, severe
weather events and other
emergencies. Building resilience will
enable us to avoid unmanageable
impacts, while managing the risks
that the future will no doubt present.

k—NeW York State 2100 Commission Report/

! New York State Disaster Preparedness Commission 2012 Annual Report
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The value of mitigation planning is increasingly evident as disasters seem to occur more
frequently and the financial resources to rebuild remain scarce. Since it was approved by
FEMA and adopted by the New York State Disaster Preparedness Commission (DPC) on
January 4, 2011, the 2011 New York State Hazard Mitigation Plan (SHMP) has allowed
eligible State agencies, local governments, and eligible private non-profits to access federal
disaster assistance related to more than $7.2 billion in damages.

In addition to meeting planning requirements that allows New York State to access
financial resources for mitigation, the SHMP serves to:

e Document New York’s progress in identifying risks and mitigating natural hazards
to avoid the loss of life and injury and reduce the damage to state-owned and -
managed infrastructure.

e Provide a reference document and information source for local governments as they
develop local hazard mitigation plans to reduce their own levels of risk and to
access the full suite of federal disaster funding.

As New York State’s communities continue to grow, hazard mitigation will play an even
more important role in the government’s primary objective of protecting its citizens’
health, safety, and welfare. In short, hazard mitigation is sound fiscal policy in good times
and bad.

1.1 Prerequisites

The Disaster Mitigation Act of 2000 (DMA 2000) (P.L. 106-390)2 provides an opportunity
for states, territories, 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 (the Act) by repealing the previous Mitigation Planning section
(409) and replacing it with a new Mitigation Planning section (322). This new section
emphasizes the need for state, territorial, tribal, and local entities to closely coordinate
mitigation planning and implementation efforts. It continues the requirement for a state
mitigation plan as a condition of disaster assistance, and creates incentives for increased
coordination and integration of mitigation activities at the State level.

To implement the DMA 2000 planning requirements, FEMA published an Interim Final
Rule (the Rule) in the Federal Register on February 26, 2002. This Rule (44 CFR Part 201)
established the mitigation planning requirements for states, tribes, and local governments.

The Rule serves as the governing set of requirements for DMA 2000 planning
implementation. In accordance with the Rule (44 CFR Part 201), this plan is the scheduled
2014 update to New York’s Standard State Mitigation Plan, which was initiated through
approval by FEMA in January 2005.3

2 FEMA http://www.fema.gov/media-library/assets/documents/4596?id=1935
3 Multi-Hazard Mitigation Planning Guidance
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Standard State Mitigation Plans (201.4 of the Rule): To receive federal mitigation funds,
states must develop and submit for approval to FEMA a Standard Hazard Mitigation Plan
that includes details of the State’s natural hazards risks, vulnerabilities, and mitigation
goals, objectives, and priorities.

States with an approved Standard Hazard Mitigation Plan qualify for federal Hazard
Mitigation Assistance (HMA),* which includes the Hazard Mitigation Grant Program
(HMGP), Pre-Disaster Mitigation (PDM) program and the Flood Mitigation Assistance
(FMA) program. Together, these programs provide significant opportunities to reduce or
eliminate potential losses to state and local governments in New York State through hazard
mitigation planning and project grant funding.>

Mitigation opportunities are also available through the FEMA Public Assistance (PA)
program. Through the PA program, FEMA provides supplemental federal disaster
assistance for debris removal, and the repair, replacement, or restoration of disaster-
damaged, publicly owned facilities and the facilities of certain private non-profit (PNP)
organizations.

These programs are further described in Section 4: Mitigation Strategy of this plan.

1.2 Plan Adoption Process

Requirement §201.4(c)(6): The plan must be formally adopted by the State prior to
submittal to [FEMA] for final review and approval.

The 2014 SHMP will be adopted in accordance with the 44 CFR 201.4(c)(6) and the New
York State Executive Law, Article 2-B, as amended, which gives adoption authority to the
DPC.”

The New York State DPC is comprised of the commissioners, directors, or chairpersons of
32 state agencies and one volunteer organization, the American Red Cross. The
responsibilities of the DPC include the preparation of state disaster plans; the direction of
state disaster operations and coordination of those with local government operations; and
the coordination of federal, state and private recovery efforts. New York State Executive
Law, Article 2-B, Section 21 enacted in 1978, shifted emphasis from civil defense to all-
hazards preparedness activities and missions; created the DPC; and assigned responsibility
for off-site radiological emergency preparedness for commercial nuclear power plants.

4+ FEMA http://www.fema.gov/hazard-mitigation-assistance

5 Hazard Mitigation Assistance Unified Guidance
6 FEMA http://www.fema.gov/public-assistance-local-state-tribal-and-non-profit
7 New York State 2013 Hazard Mitigation Plan approval letter
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The Commissioner of the Division of Homeland Security and Emergency Services (DHSES)
serves as the Chair of the DPC. As the Governor's Authorized Representative (GAR) or
Alternate GAR on major disasters, the DHSES Commissioner facilitates the adoption of the
mitigation plan by the members of the DPC on behalf of the State.

The DPC member agencies are comprised of the following:

Department of Agriculture and
Markets

Division of Homeland Security and
Emergency Services

Office of Children and Family
Services

Office of Interoperability and
Emergency Communications
Commissioner of Division of
Criminal Justice Services

Office of Parks, Recreation and
Historic Preservation
Department of Corrections and
Community Supervision

Office of People with
Developmental Disabilities
Department of Financial Services
Office of Information Technology
Services

Education Department

Office of Victim Services

Empire State Development
Corporation

Port Authority of New York and
New Jersey

Energy Research and Development
Authority

Public Service Commission

Department of Environmental
Conservation

Department of State

Office of Fire Prevention and
Control

Division of State Police

Office of General Services
Office of Temporary and Disability
Assistance

Department of Health
Thruway Authority

Division of Housing and
Community Renewal
American Red Cross
Department of Labor
Metropolitan Transportation
Authority

Office of Mental Health
Department of Transportation
Division of Military and Naval
Affairs

1-4
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In July 2010, the NYS Legislature consolidated the Offices of Counter Terrorism, Emergency
Management, Fire Prevention and Control, Information Technology Services, and
Interoperable & Emergency Communications into DHSES. The Division is dedicated to
protecting New Yorkers, their property, and the State’s economic well-being from acts of
terrorism as well as natural and human-caused emergencies or disasters. Soon after
Hurricane Sandy struck in 2012, the Public Assistance (PA), Individual Assistance (IA), and
all-hazard mitigation planning and project grants management functions originally housed
in the Office of Emergency Management (OEM) were moved under direct DHSES
oversight. Thus, many hazard mitigation activities attributed to State OEM in earlier
versions of the State Hazard Mitigation Plan now fall to DHSES.

Overall administration of the hazard mitigation program is the responsibility of the DHSES
Mitigation Section. The Mitigation Section oversees the HMGP, PDM and FMA programs.
The Mitigation Section also facilitates community mitigation planning. Duties of the
Mitigation Section include, but are not limited to, the following:

¢ Implementing and updating the State Hazard Mitigation Plan

Working with federal, state, and local agencies in the implementation of hazard

mitigation plans

Administering the Hazard Mitigation Grant Program

Administering the Pre-Disaster Mitigation Program

Administering the Flood Mitigation Assistance Program

Providing technical assistance and training programs to state and local personnel

Coordinating mitigation operations following disaster declarations

Keeping abreast of mitigation requirements and technologies and transferring them

to local governments and other interested parties

e Serving on various federal, regional, and state panels or committees for the
development, implementation and promotion of hazard mitigation initiatives

e Working in conjunction with state agencies to promote state and federal programs
that result in mitigation.

The Mitigation Section will review the plan annually or as needed if hazard mitigation
regulations or guidelines change. The adoption of the 2008 New York State Hazard
Mitigation Plan was received by FEMA on January 2, 2008. The plan was approved by
FEMA on January 4, 2008. The 2011 update of the New York State Hazard Mitigation Plan
was adopted by the State on January 3, 2011, and was approved by FEMA on January 4,
2011. The 2014 plan adoption process followed the same approach used in previous cycles.
The plan was approved by FEMA and adopted by the DPC on December 18, 2014. The plan
will be updated every three years or as required.

New York State and the DPC will comply with the actions of the plan and will maintain and
update the plan in keeping with the processes specified in Section 6: Plan Maintenance.
The official adoption documents will be included in the plan after FEMA’s final review and
conditional approval.
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1.3 Planning Process

The SHMP represents the State's systematic approach to mitigating the adverse impacts of
natural disasters and extent of vulnerability within its borders, and fulfilling its obligations
to mitigate the risks resulting from natural hazards. It sets forth the policies, strategies,
goals, and objectives that will be used to establish and implement hazard mitigation
activities within the State. It will also serve as a guide to local jurisdictions in completing
their local hazard mitigation plans (LHMPs). In addition, local plan development tools can
be found in Appendix 5.

Effective and consistent implementation of this plan is crucial to the hazard mitigation
program and the State’s efforts to reduce or eliminate their vulnerability to future
disasters. This plan incorporates all changes associated with the implementation of the
federal /state hazard mitigation program, including the applicable sections of the DMA
2000. In addition, it is consistent with the appropriate standards of the Emergency
Management Accreditation Program (EMAP) through identification of all natural hazards,
the comprehensive risk assessment, and the mitigation program and plan (EMAP Appendix
provides a review of the SHMP in relation to the EMAP standards for hazard identification,
risk assessment and mitigation).

Organization of the Plan

The plan is organized to parallel the structure provided in the Rule. The plan has seven
sections and is followed by seven appendices that link to each section:

Section 1: Introduction and Prerequisites

Section 2: Planning Process

Section 3: Hazard Identification and Risk Assessment
Section 4: Mitigation Strategy

Section 5: Coordination of Local Planning

Section 6: Plan Maintenance

Section 7: Severe Repetitive Loss Strategy
Appendices

Highlights of the 2014 SHMP include:

e Extended risk assessment with the addition of: avalanche, climate change, coastal
erosion, and tsunami

¢ Ranking of the identified hazards
o The DHSES Planning Section provides support for the use of the State’s
hazard analysis software (HAZNY), which has become a tool for local
communities preparing DMA 2000 LHMPs. During the 2014 SHMP update
process, HAZNY was used in a modified format as the hazard ranking
tool. This process used the general HAZNY criteria in a manner consistent
with the local hazard ranking methodology, but added a weighting factor for
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mitigation potential to determine the final hazard score. (See Section 3.2.1 -
Ranking Methodology for a description of the ranking methodology used
for the 2014 SHMP).
e Modified goals that provide an updated framework that determines actions and
activities
e A statewide approach to mitigation actions and activities that reduces
vulnerabilities and limits losses.

The hazards profiled are limited to natural hazards as detailed in Section 3.0: Hazard
Identification and Risk Assessment. This plan represents Volume 1 of the New York State
Comprehensive Emergency Management Plan (CEMP), but individuals or jurisdictions
interested in information about human-caused, technological, or biological hazards may
find information in Volume 2 of the CEMP. Additional information about the CEMP and its
critical annexes, such as Pandemic Influenza, Terrorism, and Hazardous Materials may be
found in Volume 2 or on related State agency websites, such as the New York State
Department of Health, New York State Office of Counter Terrorism, or similar federal
websites.

1.4 Compliance with Federal and State Regulations

Requirement §201.4(c)(7): The plan must include assurances that the State will comply
with all applicable Federal statutes and regulations in effect with respect to the periods for
which it receives grant funding, in compliance with 44 CFR 13.11(c). The State will amend
its plan whenever necessary to reflect changes in State or Federal laws and statutes as
required in 44 CFR 13.11(d).

This plan complies with the requirements of the Robert T. Stafford Disaster Relief and
Emergency Assistance Act of 1988 (as amended by the DMA 2000); all pertinent
presidential directives associated with the U.S. Department of Homeland Security and
FEMA; all aspects of 44 CFR pertaining to hazard mitigation planning and grants pertaining
to the mitigation of adverse effects of natural disasters; interim final rules and final rules
pertaining to hazard mitigation planning and grants, as described above; all planning
criteria issued by FEMA; and all Office of Management and Budget circulars and other
federal government documents, guidelines, and rules.

The State of New York agrees to comply with all federal statutes and regulations in effect
with respect to mitigation grants it receives, in compliance with 44 CFR 13.11(c). As stated
in Section 1.2 - Plan Adoption, the plan will be updated every three years or as required,
and amendments will be made as necessary to address changes in federal or state statutes,
regulations, and policies. Such amendments will be submitted to FEMA for approval.
Additional information about how the plan will be reviewed and updated is in Section 6:
Plan Maintenance.
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DHSES intends to comply with all administrative requirements outlined in 44 CFR 13 and
206 in their entirety and to monitor all subgrant-supported activities to ensure compliance
with 44 CFR 13 and 206 in their entirety.

Governing Authorities

New York State

Constitution

New York State Constitution

State Laws

Executive

New York State Law, Executive Article 2-B, as amended
New York State Law, Executive Article 42 (910 - 923), Waterfront Revitalization Of
Coastal Areas And Inland Waterways

Consolidated Laws

New York State Canal Law

New York State Defense Emergency Act (4/12/51), as amended

New York State Finance Law

New York State Freshwater Wetlands Act of 1973

New York State Highway Law, Sections 10, 12, 16, 42a, 55, 64, 104, 269, 340-b and
other miscellaneous provisions

New York State Interstate Civil Defense and Disaster Compact, Chapter 674 (1951)
New York State Parks, Recreation and Historic Preservation Law (historic
properties)

New York State Public Authorities Law

New York State Public Service Law, Sections 65 and 66

New York State Tidal Wetlands Act of 1973

New York State Environmental Conservation Law (ECL), Part 53: Tree Conservation
and Urban Forestry

New York State Environmental Conservation Law (ECL), Parts 215, Open Fires

New York State Environmental Conservation Law (ECL), Part 673: Dam Safety
Regulations

New York Codes, Rules and Regulation (NYCRR)

6NYCRR Part 360 & 750, Environmental Conservation Law (ECL) Article 3, Title 3;
Article 17, Titles 3, 5, 7, 8; Article 70, Title 1; and the Federal Water Pollution
Control Act, 33 USC 1251, et seq

6NYCRR Part 505, Coastal Erosion Management Regulations (authority ECL Article
34)

4
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6NYCRR Part 617, State Environmental Quality Review Act

6NYCRR Part 601 and 621, Uniform Procedures Act (authority ECL section 70-0107)
16NYCRR, Part 105, New York State Public Service Commission Rulemaking,
Chapter II, Electric Utility Emergency Plans

Federal

Laws

The National Security Act of 1947

Public Law 84-99 (33 USC 701n) for flood emergencies

Public Law 85-256, Price-Anderson Act

Public Law 89-665 (16 USC 470 et seq.), National Historic Preservation Act

Public Law 90-448, National Flood Insurance Act of 1968 (42 USC 4001 et seq.)
Public Law 91-646, Uniform Relocation Assistance and Peal Property Acquisition
Policies Act of 1970

(42 US.C. 4601 et seq.)

Public Law 93-288, as amended by Public Law 100-707, The Robert T. Stafford
Disaster Relief and Emergency Assistance Act (42 U.S.C. 6121 et seq.)

Public Law 93-234, Flood Disaster Protection Act of 1973

Public Law 95-124, as amended by Public Laws 96-472 and 99-105, Earthquake
Hazards Reduction Act of 1977 (42 USC 7701 and 7704)

Public Law 96-295, The Nuclear Regulatory Commission Appropriations
Authorization Act

Public Law 96-510, Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, Section 104(i),(42 USC 9604(i))

Public Law 99-499, Superfund Amendments and Reauthorization Act of 1986

Public Law 101-615, Hazardous Materials Transportation Uniform Safety Act

Public Law 101-549, Clean Air Amendments of 1990

Public Law 107-296, Homeland Security Act of 2002

Public Law 108-264, Bunning-Bereuter-Blumenauer Flood Insurance Reform Act of
2004

Public Law 113-2, Department of Housing and Urban Development Appropriations
Act, 2013

Biggert-Waters Flood Insurance Reform Act of 2012 (BW-12)

Administrative Rules

44 CFR Part 9, Floodplain Management and Protection of Wetlands

44 CFR Part 10, Environmental Considerations

44 CFR Part 13 (The Common Rule), Uniform Administrative Requirements for
Grants and Cooperative Agreements

44 CFR Part 14, Audits of State and Local Governments

44 CFR Parts 59-76, National Flood Insurance Program and related programs

44 CFR Part 201, Mitigation Planning

44 CFR Part 206, Federal Disaster Assistance for Disasters Declared after November
23,1988
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e 49 CFR Part 24, Uniform Relocation Assistance and Real Property Acquisition for
Federal and Federally Assisted Programs

Executive Orders

e Executive Order 11988, Floodplain Management

e Executive Order 11990, Protection of Wetlands

e Executive Order 12656, Assignment of Emergency Preparedness Responsibilities

e Executive Order 12148, Federal Emergency Management

e Executive Order 12699, Seismic Safety of Federal and Federally Assisted or
Regulated New Building Construction

e Executive Order 12898, Federal Actions to Address Environmental Justice in
Minority Populations and Low-Income Populations

e Homeland Security Presidential Directive 5, Management of Domestic Incidents,
February 28, 2003

e Homeland Security Presidential Directive 8, National Preparedness, December 17,
2003.

References

e Emergency Management Accreditation Program
o Hazard Identification and Risk Assessment Standards 4.3.1 and 4.3.2
o Hazard Mitigation Standards 4.4.1, 4.4.2, 4.4.3, 4.4.4 and 4.4.5

1.5 Plan Summary and Section Update

Section 1: Introduction - presents and summarizes each section of the SHMP, and also
includes selected background information about New York State, including topography and
demographics.

Section 2: Planning Process - explains the process used to develop the 2014 SHMP,
including the coordination efforts among state agencies, appropriate federal agencies, local
jurisdictions, and other interested groups. This collaboration has been integrated to the
extent possible with other ongoing state planning efforts, as well as other FEMA mitigation
programs and initiatives.

Section 3: Hazard Identification and Risk Assessment - provides the factual basis for
activities proposed in the strategy for the mitigation plan. The risk assessment
characterizes and analyzes natural hazards and risks to provide a statewide overview. This
overview allows the State to compare potential losses throughout the State, to determine
their priorities for implementing mitigation measures under the strategy, and to prioritize
jurisdictions for receiving technical and financial support in developing more detailed local
risk assessment and vulnerability assessments.

Also in this risk assessment is an overview of the locations of all hazards that can affect the
State, using maps where appropriate and including information on previous occurrences of
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hazard events and the probability of future hazard events. This section also gives a
description of vulnerabilities in terms of the jurisdictions most threatened by the identified
hazards and most vulnerable in relation to people, property, environment, and economy
associated with hazard events. Also in this section:

e The estimated potential losses, with an overview and analysis to the identified
vulnerable structures based on estimates provided in state and local risk
assessments

e The State’s estimation of potential dollar losses by jurisdiction and to state-owned
or -operated buildings, infrastructure, and critical facilities located in the
identified hazard areas

e A description of any changes in development trends in relation to natural hazards

Section 4: Mitigation Strategy - provides the State’s blueprint for reducing the losses
identified in the risk assessment. The mitigation strategy is a description of the State goals
that guide the selection of activities to mitigate and reduce potential losses. Goals selected
for the 2014 SHMP include:

Goal 1: Promote a comprehensive state hazard mitigation policy framework for
effective mitigation programs that includes coordination between federal,
state, and local organizations for planning and programs.

Goal 2: Protect property including public, historic, private structures, and critical
facilities and infrastructure.

Goal 3: Increase awareness and promote relationships with stakeholders, citizens,
elected officials, and property owners to develop opportunities for mitigation
of natural hazards.

Goal 4: Encourage the development and implementation of long-term, cost-effective,
and resilient mitigation projects to preserve and/or restore the functions of
natural systems.

Goal 5: Build stronger by promoting mitigation actions that emphasize sustainable
construction and design measures to reduce or eliminate the impacts of
natural hazards.

This section reflects progress in statewide mitigation efforts and changes in priorities, and
describes the State’s pre- and post-disaster hazard mitigation policies, programs, and
capabilities to mitigate area hazards, including evaluation of state laws, regulations,
policies and programs related to hazard mitigation; program development in hazard-prone
areas; and state funding capabilities for hazard mitigation projects. The section also
includes identification, evaluation, and ranking of cost-effective, environmentally sound,
and technically feasible mitigation actions and activities the State is considering and an
explanation of how each activity contributes to the overall mitigation strategy. This section
also provides a list of potential federal, state, local, and other funding sources.
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Section 5: Coordination of Local Mitigation Planning - details the State’s process to
support and coordinate, through funding and technical assistance, the development of local
mitigation plans and projects. The description of the State’s process and timeframe by
which the local plans will be reviewed, coordinated, and linked to the SHMP is described, as
well as the criteria for prioritizing communities and local jurisdictions that would receive
funding.

Section 6: Plan Maintenance Process - includes the established method and schedule for
monitoring, evaluating, and updating the plan. This includes a system for monitoring and
evaluating implementation of mitigation measures and activities. The State’s system for
reviewing progress on goals is included in this section as well.

Section 7: Severe Repetitive Loss Strategy - describes the State’s repetitive loss flood
mitigation strategy, identifying specific actions the State has taken to reduce the number of
repetitive loss and severe repetitive loss properties, and specifies how the State intends to
reduce the number of such properties in the future.

1.6 About New York State
New York State Facts \

State Capital Albany

Population 19,570,261

Land Area 47,223,839 square miles
Inland Water 7,247,305 square miles
Depth (North-South) 310 miles

Length (East-West)

440 miles, including Long Island

Counties 62 (See Figure 1b)
Number of Cities 62

Number of Villages 553

Number of Towns 932

State and Local Roads 112,956.17 miles
State Roads 16,489.91 miles
Local Roads 96,466.26 miles
Number of Hospitals 259 estimated

Highest Point Mount Marcy, 5,344 feet above sea level

Lakes, Ponds and Reservoirs Over 6,700

Largest City New York City, 2012 population estimate is
8,336,697 (See Table 1c for population density)

Largest Park The Adirondack Park (larger than Yellowstone,

Yosemite, Grand Canyon, Glacier, and Olympic
National Parks combined)

Largest Lake (within State borders)

Oneida, 79.8 square miles

Longest River

Hudson, 315 miles, which is influenced by tidal
waters as far north as Troy, 157 miles north of
New York City

Longest Toll Expressway in the World

Governor Thomas E. Dewey Thruway, 559 miles

State Motto

“Excelsior”, which is Latin for “Ever Upward”

4
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New York State Facts
State Nickname The Empire State

The total area of New York State is 54,471,144 square miles (47,223,839 in land and
7,247,305 in inland water). There are four mountain ranges in New York State: the
Adirondacks in the North, the Catskill and Shawangunk ranges in the South Central, and the
Taconic in the East. The highest point in New York State is Mount Marcy, located in the
Adirondacks in Essex County, at 5,344 feet above sea level. A topographic map of New York
State is shown in Figure 1.6a.
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Figure 1.6a: New York State Topography
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Bodies of Water

There are 6,713 natural ponds, lakes, and reservoirs of one acre or more, 76 with an area of
one square mile or more. There are 1,745 square miles of inland water, including some
4,000 lakes, ponds, and reservoirs.

The State has 70,000 miles of rivers and streams; 127 miles of Atlantic Ocean coastline; and
9,767 miles of total shoreline, which includes 8,778 miles of lake shoreline, 231 miles of
shorefront on the Long Island Sound, 548 miles of beachfront in the Long Island area, and
83 miles of coastal barrier islands off Long Island.

Crossing the State from east to west, the New York State Barge Canal System is the longest
internal waterway system in any state (800 miles), carrying over 2 million tons of cargo per
year.

Rivers

The State has approximately 70,000 miles of rivers and streams, with the majority
of these located along the Hudson River Valley.

Longest River

The Hudson River is the longest river in the State at 306 miles long and it drains an
area of 13,370 square miles. Its average discharge is 21,500 cubic feet per second.
The Hudson's most distant source is in Essex County, the Adirondack Mountains.
Lake Tear of the Clouds is the highest lake in the State - 4,320 feet above sea level -
and is considered the source of the Hudson River. The Hudson empties into the
Atlantic Ocean at New York City.

Greatest Volume

The Niagara River has the highest flow, spilling 40 million gallons of water 180 feet
downward each minute across a ledge nearly 2/3 of a mile wide at Niagara Falls.

Lakes

There are over 6,700 natural ponds, lakes and reservoirs of one acre or more in the
State of New York. There are 76 lakes with an area equal to or greater than one
square mile and there are 10 natural fresh-water lakes of 10 square miles or more.

o Oneida Lake, at 79.8 square miles, is the largest lake completely within the
state. Other prominent lakes are the Finger Lakes, Otsego Lake, Lake George,
Lake Placid, and Lake Champlain, which is 107 miles long.

o Lake Champlain, in Essex County, covers a 490-square-mile area and includes
islands that total about 55 square miles.

o Lake Erie borders New York State for a linear distance of 64 miles. Its
surface area in the U.S. totals 5,002 square miles.

o Lake Ontario forms the northern boundary of New York State and central
Canada for a linear distance of 146 miles.
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Although best known for its highly urbanized coastline, forests are the most common New
York land cover type. Sugar maple, white ash, beech, and oak are some of the State’s most
prominent trees. A large proportion of the forests are located in the northern Adirondack
Mountains, in particular, the Adirondack State Park. In addition, concentrations of forest
cover are located throughout the southern Catskills Mountains and the Appalachian
Uplands. New York borders two Great Lakes (Erie and Ontario) along with Lake Champlain
in the northeast, the St. Lawrence River in the northwest, and the Atlantic Ocean in the
southeast. The Hudson River is the primary river system in the state that includes its main
tributary, the Mohawk River. The Finger Lakes in the west, a group of 11 glacially formed
lakes, are among the State’s primary inland bodies of water. These lakes provide drinking
water for several local cities, and the area is the center of the State’s wine industry. Urban
development in New York City, Rochester, and Buffalo is significant. A land cover map of
New York State is shown in Figure 1.6b.8

8 USGS Land Cover Institute (LCI) http://landcover.usgs.gov/newyork.php
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Figure 1.6b: New York State Land Cover
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The State of New York State is comprised of 62 counties, and 62 cities, 932 towns, and 553
villages. The largest city in the state is comprised of five counties (boroughs): Bronx, New
York (Manhattan), Queens, Kings (Brooklyn), and Richmond (Staten Island). The state has
five DHSES regions; each region is divided into two response zones. A New York State
county map is provided in Figure 1.6c, which illustrates the former regions in relation to
the current revised DHSES regions and response zones.
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Figure 1.6¢: Counties in New York State
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Table 1.6a provides the population estimate from the 2010 Census and population change
by county, from Census 2000 to Census 2010.° Population density derives from Census
2010, and housing unit estimates come from the American Census Survey 5-year estimate.
The State’s 19 million people are not evenly dispersed throughout its jurisdictional
boundaries, neither are they equally exposed to the major hazards of the State. The
majority of the population resides in the Southeastern and Western sections of the State,
with significant populations residing along waterways such as the Atlantic Ocean, Long
Island Sound, Lake Ontario, Lake Erie, and the numerous rivers and lakes.

9 New York 2010 Census Population and Housing Characteristics
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Table 1.6a: New York 2010 Census Population and Housing Characteristics

Population Population Population % Change zlg);l?s[i)t(;rp Housing
1990 2000 2010 2000-2010 Units 2010
(pop/area)
Albany 292,594 294,565 304,204 3.3 533 571 136,810
Allegany 50,470 49,927 48,946 -2.0 1,035 47 25,908
Bronx 1,203,789 1,332,650 1,385,108 3.9 57 24,103 509,665
Broome 212,160 200,536 200,600 0.0 715 280 90,348
Cattaraugus 84,234 83,955 80,317 -4.3 1,324 61 41,032
Cayuga 82,313 81,963 80,026 -2.4 882 91 36,469
Chautauqua 141,895 139,750 134,905 -3.5 1,508 89 66,784
Chemung 95,195 91,070 88,830 -2.5 411 216 38,371
Chenango 51,768 51,401 50,477 -1.8 898 56 24,615
Clinton 85,969 79,894 82,128 2.8 1,117 74 35,523
Columbia 62,982 63,094 63,096 0.0 648 97 32,501
Cortland 48,963 48,599 49,336 1.5 501 98 20,515
Delaware 47,225 48,055 47,980 -0.2 1,467 33 30,890
Dutchess 259,462 280,150 297,488 6.2 825 361 116,946
Erie 968,532 950,265 919,040 -3.3 1,222 752 420,432
Essex 37,152 38,851 39,370 1.3 1,915 21 25,312
Franklin 46,540 51,134 51,599 0.9 1,696 30 25,149
Fulton 54,191 55,073 55,531 0.8 533 104 28,464
Genesee 60,060 60,370 60,079 -0.5 496 121 25,409
Greene 44,739 48,195 49,221 2.1 658 75 28,883
Hamilton 5,279 5,379 4,836 -10.1 1,806 3 8,555
Herkimer 65,797 64,427 64,519 0.1 1,456 44 33,219
Jefferson 110,943 111,738 116,229 4.0 1,756 66 57,168
Kings 2,300,664 2,465,326 2,504,700 1.6 97 25,783 986,482
Lewis 26,796 26,944 27,087 0.5 1,290 21 15,230
Livingston 62,372 64,328 65,393 1.7 641 102 26,774
Madison 69,120 69,441 73,442 5.8 661 111 31,243
Monroe 713,968 735,343 744,344 1.2 1,384 538 318,793
v 1-21 Final Release Date January 4, 2014
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2010 Pop

Population Population Population % Change Square Density Housing
1990 2000 2010 2000-2010 Miles Units 2010
(pop/area)
Montgomery 51,981 49,708 50,219 1.0 410 122 23,020
Nassau 1,287,348 1,334,544 1,339,532 0.4 447 2,999 466,721
New York 1,487,536 1,537,195 1,585,873 3.2 34 46,984 839,013
Niagara 220,756 219,846 216,469 -1.5 1,144 189 98,686
Oneida 250,836 235,469 234,878 -0.3 1,257 187 104,049
Onondaga 468,973 458,336 467,026 1.9 805 580 201,871
Ontario 95,101 100,224 107,931 7.7 663 163 47,290
Orange 307,647 341,367 372,813 9.2 838 445 135,562
Orleans 41,846 44,171 42,883 -2.9 814 53 18,300
Oswego 121,771 122,377 122,109 -0.2 1,401 87 53,652
Otsego 60,517 61,676 62,259 0.9 1,014 61 30,725
Putnam 83,941 95,745 99,710 4.1 246 405 37,881
Queens 1,951,598 2,229,379 2,230,722 0.1 179 12,464 832,357
Rensselaer 154,429 152,538 159,429 4.5 665 240 70,891
Richmond 378,977 443,728 468,730 5.6 102 4,582 175,907
Rockland 265,475 286,753 311,687 8.7 199 1,564 102,533
Saratoga 181,276 200,635 219,607 9.5 844 260 97,153
Schenectady 149,285 146,555 154,727 5.6 210 739 67,701
Schoharie 31,859 31,582 32,749 3.7 626 52 17,065
Schuyler 18,662 19,224 18,343 -4.6 342 54 9,424
Seneca 33,683 33,342 35,251 5.7 390 90 15,810
St Lawrence 111,974 111,931 111,944 0.0 2,819 40 51,845
Steuben 99,088 98,726 98,990 0.3 1,404 71 48,562
Suffolk 1,321,864 1,419,369 1,493,350 5.2 2,373 629 564,684
Sullivan 69,277 73,966 77,547 4.8 996 78 48,675
Tioga 52,337 51,784 51,125 -1.3 522 98 22,109
Tompkins 94,097 96,501 101,564 5.2 491 207 41,381
Ulster 165,304 177,749 182,493 2.7 1,161 157 83,007
Warren 59,209 63,303 65,707 3.8 931 71 38,343
Washington 59,330 61,042 63,216 3.6 846 75 28,626
Wayne 89,123 93,765 93,772 0.0 1,396 67 40,825
v 1-22 Final Release Date January 4, 2014
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Population Population Population % Change Square zlg);gsli)t(;p Housing
1990 2000 2010 2000-2010 Miles Units 2010
(pop/area)
Westchester 874,866 923,459 949,113 2.8 500 1,898 368,498
Wyoming 42,507 43,424 42,155 -2.9 597 71 17,876
Yates 22,810 24,621 25,348 3.0 376 67 13,303
54,574 129,797 8,085,835

17,990,455

18,976,457

19,378,102

96.6 |
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Figure 1.6d illustrates the percentage change from 2000-2010. Saratoga (9.5%), Orange
(9.2%), and Rockland (8.7%) had the greatest increase in population, based on the U.S.
Census data. Hamilton had the greatest loss of population at -10.1% during the same
period.
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Figure 1.6d: New York State Percent Change in Population
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Figure 1.6e shows the State’s population density by county. The five New York counties
(New York, Kings, Bronx, Queens, and Richmond) are located on the State’s urbanized
coastline. Consequently the areas of the State most likely to experience major impacts from
hazards such as hurricane, high wind, and flooding are also the most vulnerable.
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Figure 1.6e: New York State Population Density
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Section 2: PLANNING PROCESS

2014 SHMP Update

Meets Requirements §201.4(b) and §201.4(c)(1)

Planning Process describes the 2014 State Hazard Mitigation Plan (SHMP) Team
Describes the development of the updated plan

Incorporates data from 2008 and 2011 SHMPs

Describes program integration since 2011 SHMP

Lists the general updates for each section of the 2014 SHMP

"Roadmap” Activityl

In addition to the long-term and ongoing multi-hazard and hazard-specific strategies
identified in this section, and Section 4, DHSES will continue to update this section of the
plan over the life cycle of the plan in key areas, such as enhancement of stakeholder
participation and coordination.

Requirement $201.4(c)(1): The State plan must include a description of the planning
process used to develop the plan, including how it was prepared, who was involved in the
process, and how other agencies participated.

Requirement §$201.4(b): The State mitigation planning process should include
coordination with other State agencies, appropriate Federal agencies and interested groups.

This Section focuses on the State’s mitigation planning process, including the process
followed for the 2014 update. The following topics are addressed in the sub-sections:

2.1 Documentation of the Planning Process
2.2 Coordination Among Agencies
2.3 Program Integration

2.1 Documentation of the Planning Process

Requirement $201.4(c)(1): The State plan must include a description of the planning
process used to develop the plan, including how it was prepared, who was involved in the
process, and how other agencies participated.

The foundation of the 2014 plan update effort was the 2008 and 2011 FEMA-approved
New York State (NYS) Multi-Hazard Mitigation Plan documents. It was determined by the
SHMP Team that the update process would focus on the identification and risk assessment

1T Roadmap Activities are action items to be developed further during the life-cycle of the plan, through the
monitoring, evaluation and update process. The comprehensive list of action items can be found in Sections
2 and 4.
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of natural hazards, assessment of goals and objectives, and current status of mitigation
actions across the State. In addition, the update process would provide multiple
opportunities for stakeholders to participate in bringing the plan up to date with existing
policies, practices, projects and programs.

On October 29, 2012, Hurricane Sandy devastated the State of New York causing a
temporary change in focus from day-to-day operations to response and recovery.
Recognizing that as a result of time and resource constraints, the process to address the
SHMP update timeframe would require an expedited and efficient planning process, the
New York State Division of Homeland Security and Emergency Services (DHSES) worked in
close coordination with FEMA Region II to initiate a review of the current plan and begin
revision for the 2014 plan update.

DHSES serves as the lead agency responsible for the maintenance and update of the SHMP
under the direction of the State Hazard Mitigation Officer (SHMO). As lead, the SHMO
convened an initial planning meeting on December 7, 2012, with the FEMA Region II
Hazard Mitigation Planner, at which time a determination was made that due to the
compressed timeframe for plan revision and the upcoming expiration date in early January
2014, the DHSES Mitigation Section would be unable to carry out the plan update
internally, and a consultant team would be selected to facilitate the update process and the
plan revision.

Adjusters International (AI) was selected as the contractor lead for the 2014 SHMP Team?
under the direct supervision of the SHMO and DHSES Mitigation Section staff. The first
meeting between the State and Al was held on August 7, 2013, when Al introduced the
mitigation planning team to DHSES Mitigation Section staff. The overall goal of this
meeting was to present the project work plan, which included tasks, assignments,
milestones, and schedule. The work plan addressed the overall planning process, including
stakeholder involvement and updates to multiple sections of the plan, such as the risk
assessment, capability assessment, and mitigation strategy. Roles were defined for Al
DHSES and stakeholders, which provided the direction and guided the activities of the
SHMP Team. In addition, an accelerated stakeholder outreach plan was discussed and
approved, and target dates selected for implementation of the outreach plan.
(Documentation of this meeting and all planning meetings is included in Appendix 2. In
addition, Table 2c provides dates, attendees and a summary of topics covered at all
meetings.)

Initially, the Al consultant group and DHSES Mitigation Section staff reviewed and analyzed
each section of the 2011 plan with resulting consensus that each section would be revised
and updated to take into consideration recent disaster events and lessons learned, and to
meet FEMA requirements. Specifically, the SHMP Team would evaluate and integrate
the following areas:

2 For the 2014 update cycle, the “SHMP Team” includes the SHMO; DHSES Mitigation Section staff; key state
and local agencies, private organizations and other interested stakeholders; Disaster Preparedness
Commission agency representatives; and the Al Contractor group.
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5.
6.

Changes in hazard risk, vulnerabilities and losses (including data related to three
major storms in 2011 and 2012
Changes in laws, policies, and/or regulations at the state or local levels

. Changes in State agencies’ programs and/or procedures that may affect mitigation

programs or administration of funds

Changes in state or local capabilities

Changes in funding sources

Progress on current mitigation actions and consideration of new mitigation actions

The planning roles and tasks exercised to update the plan are described in Table 2.1a

below.

Table 2.1a: Planning Roles and Tasks

Contractor Roles and Tasks - Adjusters International

Provide technical assistance

o Planning guidance

o Federal compliance

Data research, collection, and analysis
o Hazard profiles and risk assessment
o Capability assessment

o Goals, objectives and activities

o Summarize results/report findings
Facilitate State Hazard Mitigation Team meetings, webinars, outreach, and
surveys

Document the plan update process
Plan preparation

Lead Agency Roles and Tasks - DHSES

Project management

o Central point of contact (Rick Lord, SHMO)

o Communication and coordination with the State Hazard Mitigation Planning
(SHMP) Team and FEMA

Active participation in the planning process

o Data collection and exchange

Public awareness and stakeholder involvement

Attend SHMP Team meetings

Mitigation strategy update

o
o
o
o Planreview and feedback
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Planning Team Roles and Tasks - SHMP Team (Disaster Preparedness Commission,

DHSES, FEMA, State and Local agencies, Interested Stakeholders, and the AI Contractor
Group)

e Active participation in the planning process
o Data collection and exchange
o Public awareness and stakeholder involvement
o Attend SHMP Team meetings and webinars
o Planreview and feedback
o Update of current activities and identification of new activities

To initiate the outreach process for the 2014 update, 61 stakeholder agency and
organization representatives were first contacted through email and mail. Throughout the
update process various activities, including face-to-face meetings, phone calls, webinars,
and surveys, provided all entities with multiple opportunities to participate and provide
input into the plan update process.

The SHMP Team participated in 35 planning meetings (face-to-face and by phone) between
August 2013 and October 2013. The primary purpose of the meetings was to encourage
widespread participation in the planning process, but the meetings also served as
opportunities to gather information from stakeholders to ensure that the 2014 plan was
current and comprehensive.

As part of the update process, two webinars were presented to stakeholder groups. The
first webinar was conducted on August 28, 2013, for non-state planning partners (other
state, local and regional agencies). The second webinar took place on September 5, 2013,
and was targeted to representatives of key state agency planning partners (other DHSES
offices, Disaster Preparedness Commission (DPC) representatives, and other state agencies
and authorities). During both events, the Mitigation Section and contractor group
presented an overview of the SHMP planning process and plan requirements, timeline, and
opportunities for input.

To continue outreach to stakeholder agencies and organizations, the SHMP Team followed
the webinars by sending email introductions to the planning process, requesting follow-up
face-to-face agency meetings to discuss specific hazards, risks, vulnerabilities, and current
and potential new actions and activities. In addition, the agency meetings provided an
additional opportunity to identify new initiatives, programs, and activities.

A summary of key collaborative agency contacts for the 2014 planning process in
comparison to the 2008 and 2011 plan is included in Table 2.1b.

2-4 Final Release Date January 4, 2014



2014 New York State Hazard Mitigation Plan

Planning Process

Table 2.1b: Participating Agencies by Plan Year

Agency Participation

DHSES NYS Office of Information Technology
Services & Critical Infrastructure
Coordination (CSCIC)

4‘:' DPC
2008 2011 2014 Member

DHSES NYS Office of Information and
Technology Services (OITS)

DHSES NYS Office of Fire Prevention (OFPC)

Metropolitan Transportation Authority
(MTA)

New York Department of State (DOS)

New York State Department of Health (DOH)

NN NN S
NN NN S

NYS Banking and Insurance Department3

NYS Bridge Authority

NYS Department of Agriculture and Markets
(NYSDAM)

NYS Department of Education

NYS Department of Environmental
Conservation (DEC)

NYS Department of Homeland Security and
Emergency Services (DHSES)

SNEONIN NININININD S

SNEONIN NNINININD NN S

NYS Department of Financial Services

NYS Department of Labor (DOL)

NYS Department of Transportation (DOT)

NYS Division of Criminal Justice Services

SISIKIR S RS

NYS Division of Housing and Community
Renewal (DHCR)

NYS Division of Military & Naval Affairs
(DMNA)

NYS Division of State Police

NYS Empire State Development (EDC)

NYS Energy Research and Development
Authority (NYSERDA)

SIS N NINS

SIS NSNS

NYS Office of Children and Family Services
(OCFS)

NYS Department of Corrections and
Community Supervision (DOCCS)

NYS Office for People with Developmental
Disabilities (OPWDD)

NYS Office of General Services (0GS)

SN NN NININ N SNININNIN N NN S

<SPS s SR S

NYS Office of Information Technology

Services

% As of the 2014 Hazard Mitigation Plan Update the NYS Department of Banking and Insurance is now a part of the

Department of Financial Services.
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Agency Participation

DPC

2008 2011 2014 | oo

NYS Office of Mental Health (OMH) v v v v

NYS Office of Parks, Recreation and Historic
Preservation (OPRHP)

NYS Office of Temporary & Disability
Assistance (OTDA)

NYS Public Service Commission (PSC)

NYS Thruway Authority / Canal Corporation

Port Authority of NY and N]J

NSINN) S

State University of NY (SUNY)

SISIKR S
SISRN S

(NYSDAM)

NYS Department of Agriculture and Markets

American Red Cross

SNEONININININ S

Office of Cyber Security#*

AN
AN

Office of Victim Services

v
v
v

The accelerated outreach plan resulted in a total of thirty-seven (37) meetings, including
those that took place prior to August 2013, during the 2014 plan update process. The table
below offers a brief summary of these meetings. In addition, meeting minutes providing a
detailed description of each meeting are provided in Appendix 2.

Table 2.1c provides a summary of key meetings held during the plan update collaboration.
Summaries include dates, actions, participants and topics, illustrating how each
stakeholder served a valuable role through participation in the 2014 planning process.
(Meeting notes and sign-in sheets can be found in Appendix 2.)

Table 2.1c: Summary of Plan Development Collaboration

Date
12/7/2012

Action
State-FEMA
Update Meeting

Participants/Topic

Participants: Mike McHale (FEMA), Rick Lord (DHSES)

Topics: 2014 SHMP update preparation; short lead time,
required changes, opportunities for improvement. M. McHale
recommended that DHSES retain a consultant to conduct the
process. R. Lord agreed with the advisability of hiring a
contractor. M. McHale to do some research to identify high-
quality State plans that may be worthy of emulation.

5/16/2013

State-FEMA
Update Meeting

Participants: Mike McHale (FEMA); Rick Lord and Debra
Dunbrook (DHSES)

Topics: Wide-ranging discussions of a number of strategies,
approaches and the Opportunities for Improvement paper, with a
particular emphasis on State facilities and bona fide mitigation
actions. Rick announced that Adjusters International (AI) had
been retained for this engagement.

8/7/2013

DHSES Plan

Participants: DHSES: Rick Lord, Debra Dunbrook, Fred Nuffer

* Office of Cyber Security was a former member agency of the Disaster Preparedness Commission.

4
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Date

Action
Update Meeting

Participants/Topic

Al: John Agostino, Nancy Freeman, Julie Lam, Princess Ousley,
Kyrie Wagner, Krause Wilson, Judy Wolf

Topics: State Asset Inventory Project happening in parallel;
approach to updating sections, involving state and non-state
participants, e.g., webinars; realigning natural hazards list with
FEMA list; remove power failure from list (consequence, not
cause); FEMA willingness to be closely involved with and
available for update process; FEMA crosswalk; State process for
review and integration of local plans; State’s buyout focus after
Irene, want to identify top 3-5 communities for active outreach;
data/information requirements and resources.

8/7/2013

State-FEMA
Update Meeting

Participants: DHSES: Rick Lord, Debra Dunbrook

FEMA: Cathleen Carlisle, Mike McHale (conf. call)

Al: Nancy Freeman, Judy Wolf

Topics: Work plan; meetings; webinars; map updates; new
FEMA levee policy; FEMA fine with dropping power failure as a
hazard, with explanation why; levees - good idea to add;
updated plan to include new mitigation actions; clarification
requested of FEMA comments in opportunities for improvement
document; feedback from FEMA on example state plans M.
McHale provided; climate change; FEMA will look at sections as
ready throughout process; submittal dates for first and final
drafts; outreach initiative; FEMA’s 4085 planners may have
data, also EPA.

8/12/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Dan
O’Brien

Al: Nancy Freeman, Judy Wolf

Topics: Inventory project; stakeholder outreach, upcoming
meeting of Adaptation Working Group; proactive outreach with
emphasis on interviews with key agencies; hazards list,
discussed new hazards (e.g., tsunami, dam/levee failure) and
resources for information; gathering of local plans; reviewed
weekly task list; set weekly meetings

8/13/2013

Interagency
Adaptation
Working Group
Meeting

Participants: Amanda Stevens, Mark Watson (NYSERDA); Barry
Pendergrass (DOS); Elisabeth Lennon (DOT); Mark Lowery,
Kristin Marcell (DEC); Eleanor Stein, Michale Worden (PSC);
Alan Belensz (OAG); Jan Storm, Dan Luttinger (DOH)

DHSES: Debra Dunbrook, Fred Nuffer

Al: Nancy Freeman, Princess Ousley

Topics: Environmental Monitoring Evaluation and Protection
Program (EMEP) Multi-Year Research Plan; ClimAID report;
cost/benefit analysis tools; Guidance for Community
Reconstruction Plans; Local Waterfront Revitalization Program
- developing planning framework for coastal and riverfront
communities; HUD planning grants; kickoff for NY-N] Post
Sandy Vulnerability Assessment with Federal Highway
Administration; DOT’s Statewide Flooding Vulnerability
Assessment developing GIS layer that maps flood vulnerability
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Date

Action

Participants/Topic
along state highways, results to be incorporated into statewide
transportation plan (worked with DHSES Mitigation to locate
state and FEMA mapping resources); DOT’s new risk-based
asset management project that will include adaptation as a risk
layer; pilot for Climate Smart Resiliency Planning, a new tool for
adaptation planning; Climate Smart Communities program
certification program in development to track community’s
mitigation and adaptation progress and recognize community
climate action; Scenic Hudson, the Hudson River National
Estuarine Research Reserve, DOS and the Consensus Building
Institute are working with the Hudson River Estuary Program to
design a waterfront flooding task force process for Kingston, NY
and other waterfront communities; DOH was funded again to
develop climate and health adaptation plans; FN requested a
draft template of guidance for local health departments; State
Hazard Mitigation Plan updated process and upcoming outreach
efforts, introductions to Al team members.

8/16/2013

Phone Call
AI-FEMA

Participants: Mike McHale (FEMA), Judy Wolf (AI)
Topics: Confirm format of Plan for Oct 1 deadline. M. McHale
expects as close to a final draft as possible for initial review.

8/16/2013

Plan Update
Team Meeting

Participants: (Al) Amanda Burnett, Nancy Freeman, Princess
QOusley, Judy Wolf

Topics: Outreach plan and deadlines; webinars; participant
contact lists; publication schedule given 10/1 firm deadline for
initial final draft.

8/20/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Kathy
Schmocker

Al: Amanda Burnett (conf. call), Nancy Freeman, Judy Wolf
Topics: Outreach initiative, emails and requests for information
sent 8/19; FN to schedule DEC meetings; hazards list feedback;
climate change; approach to including links in Plan; webinars;
facilities list and related databases (e.g., OGS, Cyber Security);
draft review process; categorizing and prioritizing participant
lists; internal tracking sheet for planning meetings.

8/20/2013

DHSES Plan
Update Meeting

Participants: DHSES: Fred Nuffer

Al: Nancy Freeman, Princess Ousley, Judy Wolf

Topics: Scheduled meeting with State Floodplain Manager;
discussed DEC organization, key divisions for the Plan update;
non-state participants and users (e.g., soil & water districts,
basin planning commissions); webinars; resources for
data/information needs; hazard rankings; review/approval
process for Plan sections, and tracking sheet; GIS needs,
workstation; outreach forms, meetings.

8/21/2013

State-FEMA
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Kathy
Schmocker

FEMA: Mike McHale

Al: Amanda Burnett (conf call), Nancy Freeman, Judy Wolf
Topics: Overview of activities; reorganization of hazard
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Date

Action

Participants/Topic

sections to reflect CFR and crosswalk; comprehensive range of
actions per hazard; brick and mortar projects preferred if
possible; first draft review process and schedule; deliverables
for first and final drafts; outreach initiative; FEMA 4085 planner
information - M. McHale to check with Region 2 unit for
repetitive loss information; FEMA feedback: on the right track
so far.

8/22/2013

Agency Meeting
Department of
State

Participants: DOS: Barry Pendergrass

DHSES: Fred Nuffer

Al: Nancy Freeman, Princess Ousley, Courtney Shorter, Tracy
Smith, Kyrie Wagner, Judy Wolf

Topics: DOS functions; Coastal Zone management program; GIS
products, data available; Guidance for NY Rising Community
Reconstruction Plans and related initiative; Building Code
Office, local building codes; coordination with DEC coastal
programs; definition of community assets; Adaptation Working
Group; EPF funding administered by DOS; development changes
over past three years; mitigation projects/activities over next
three years; list of waterfront revitalization plans; NYSERDA
projects; drought; extreme precipitation events; university
research studies.

8/23/2013

Agency Meeting
Department of
Environmental
Conservation -
Dam Safety &
Coastal Erosion

Participants: DEC: Alon Dominitz, PE; Susan McCormick, PE
DHSES: Fred Nuffer

Al: Amanda Burnett (conf. call), Nancy Freeman, Julie Lam,
Princess Ousley, Tracy Smith, Judy Wolf

Topics: Dam Safety - Community Rating System vs. Hazard
Mitigation Plan; overview of divisions and authorities; flood
control projects (all USACE); location data non-restricted; dam
ownership; inspections, engineering standards, enforcement;
NY Works funding; validation of federal inventory; emergency
action plans for dams; Gilboa Dam; crest gates; GIS and map
data.

Coastal Erosion - overview of department; Coastal Erosion
Hazard Area (CEHA); map update project underway;
regulations; post-Sandy permitting and projects; USACE short
protection program; feasibility studies; Fire Island breaches;
project timelines; overview of key projects; Sandy Relief Bill,
funding; need to strengthen enforcement authority; GIS,
mapping, LIDAR; studies; requested historical listing of erosion
events; drought.

8/27/2013

Agency Meeting
Department of
Transportation

Participants: DOT: Elisabeth Lennon, Mary Anne Mariotti,
Arthur Sanderson, Lynn Weiskopf

Al: Amanda Burnett, Princess Ousley, Courtney Shorter, Tracy
Smith, Judy Wolf

Topics: Verification of 2011 Plan information as still ongoing
and valid; risk assessment research; new preservation
investment strategy, bridges emerging as strong focus; DOT
active in NYS 2100 Commission; department inventory -
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Date

Action

Participants/Topic

projects underway, potential vulnerabilities; scour critical
bridges project to assess and address most critical; DOT
operations heavily focused on ongoing mitigation; DOT staff
involved in climate change discussions at a national level, also
part of national research agendas; vulnerability assessments,
New York State Flooding Vulnerability Study, taking climate
change into account; Long Island culverts post-Sandy;
recommendation from DOT: pull projects out of 2100
Commission Report; most significant hazards: flooding (inland
and coastal), hurricane & coastal storm, winter storm (more
response than mitigation); retrofitting bridges for earthquake;
landslide vulnerability identification and monitoring; NY Rising
effort and funding; tree trimming; NY-NJ-CT wvulnerability
assessment; NYSERDA funding; FHWA pilot - risk-based asset
management plan; Herkimer flooding, requested list of 406
hazard mitigation projects; work with neighboring states: [-95
Corridor Coalition, CONEG, NASTO; GIS contact; Sea Level Rise
Task Force, report.

8/27/2013

Agency Meeting
Office of Fire
Protection &
Control

Participants: OFPC: Andrew Dickinson, Donald Fischer

Al: Princess Ousley, Tracy Smith, Judy Wolf

Topics: Firewise program (e.g., Cragsmoor); wildland-urban
interface; overview of agency functions - inspections, fire
training; coordination with DEC on training; development of
courses with wildfire component; mitigation activities past
three years, next three years; vulnerable assets; Ready Set Go
program; National Guard discussions regarding response to
wildfires.

8/28/2013

Webinar
Non-State
Stakeholders

Participants: Broome County, Cattaraugus County, USDA-NRCS,
Nassau County, Monroe County, Schenectady County, Tompkins
County, Warren County, Washington County, Village of North
Syracuse, USGS, Orange County, Albany County, Chemung
County, Dutchess County, Erie County, Niagara County, National
Weather Service

DHSES: Rick Lord, Debra Dunbrook, Marlene White

Al: Nancy Freeman, Judy Wolf, William Wagner III

Topics: Overview of hazard mitigation planning process,
requirements, timeline, next steps, and opportunities for
participation.

8/28/2013

Agency Meeting
DEC - Hudson
Estuary
Program

Participants: DEC: Kristin Marcell

Al: Amanda Burnett, Nancy Freeman, Courtney Shorter, Tracy
Smith, Kyrie Wagner

Topics: Program overview; Kingston Waterfront Flooding Task
Force; LiDAR study; Sustainable Shorelines Project; SUNY
research to assess climate change impact on flood risk in
Mohawk and Hudson River Basins; mapping of barriers; habitat
corridor mapping in Hudson Valley; long-term water level
monitoring station in Hudson Estuary; Hudson Estuary
Watershed Resiliency Project; SLAMM modeling in Hudson
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Date

Action

Participants/Topic
Estuary; Climate Smart Communities Certification Program.

8/30/2013

Agency Meeting
NYS Canal
Corporation

Participants: NYS Canal Corp: Howard Goebel, Cathy Sheridan
DHSES: Fred Nuffer

Al: Princess Ousley, Tracy Smith, Kyrie Wagner

Topics: NYS Canal System and agency overview; flooding-
related activities including data gathering, monitoring,
development of Canal Infrastructure Management System
(CIMS); flood-related issues and infrastructure damages and
economic impact; dams, debris; high-hazard dams; drought and
Canal Corp reservoirs; mitigation projects including movable
dam improvements and flood warning systems; source of
project funds; anticipate program use.

9/3/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Dan
0’Brien, Kathy Schmocker

Al: Amanda Burnett (conf. call), Nancy Freeman, Judy Wolf
Topics: Overview of activities; handoff/review of sample
sections by DHSES; local plan data collection efforts and
findings; hazard ranking matrix; maintenance and monitoring
tools in development; preparation for FEMA meeting.

9/3/2013

State-FEMA
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Dan
O’Brien, Kathy Schmocker

FEMA: Mike McHale

Al: Amanda Burnett (conf. call), Nancy Freeman, Judy Wolf
Topics: Overview of activities, including stakeholder outreach;
timing of hazard section rough drafts for FEMA preview;
timeline through initial draft due date; review schedule for
October; information on repetitive loss (roadblocks in obtaining
information, alternative sources being contacted); clarified
treatment of “development” in crosswalk 201.4(d); local plan
collection/data gathering efforts and results; hazard ranking
matrix; maintenance and monitoring tools in development,
streamlined and realistic process.

9/3/2013

Agency Meeting
National
Oceanic and
Atmospheric
Administration

Participants: NOAA: Britt Westergard, Steve DiRienzo

DHSES: Fred Nuffer

Al: Nancy Freeman, Courtney Shorter, Tracy Smith, Kyrie
Wagner

Topics: Climate change section - impacts on extreme
temperatures, drought, flooding, sea-level rise; resources
including national database on precipitation records (National
Climatic Data Center), NOAA Coastal Services sea-level rise
mapper showing inundation based off of sea-level rise, climate
report from NCDC; Drought section - National Drought Monitor;
Tsunami section - Tsunami warning system in place, Wireless
Emergency Alerts (WEA); storm size considerations; lake levels;
seiche; avalanche; flood warning systems in development.

9/5/2013

Webinar
State
Stakeholders

Participants: DOS, DHSES, DMNA, NYS Canal Corporation, NYS
Police, NYS Education Department, NYC OEM, NYS Department
of Agriculture & Markets, NYS Department of Public Service,
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Date Action Participants/Topic \
NYS DOT, NYS DOCCS, NYS DOL, NYS OGS, NYS OMH, NYS
OPWDD, NYS Thruway Authority, NYS DEC, NYS DOH,
NYSERDA, Office of Children and Family Services, Port Authority
of NY & NJ
DHSES: Rick Lord, Debra Dunbrook, Marlene White
FEMA: Cathleen Carlisle, Nicole Aimone
Al: Nancy Freeman, Judy Wolf, William Wagner III
Topics: Overview of hazard mitigation planning process,
requirements, timeline, next steps, and opportunities for
participation, including facilities/damage survey tool being sent
to all agencies following webinar.
9/5/2013 | Agency Meeting | Participants: NYSERDA: Chris Reohr, Amanda Stevens, Mark
New York State | Watson
Energy Al: Nancy Freeman, Princess Ousley, Courtney Shorter, Tracy
Research and Smith, Judy Wolf
Development Topics: Adaptation Working Group (WG); verified projects on
Authority list provided at WG meeting; discussed additional sources for
information; draft timelines, opportunities for review; modeling
projects; Con Ed post-Sandy enhancement plan; Commercial
New Construction Program; Cleaner, Greener Communities
Program; Gas Station Program; NY Rising Community
Reconstruction Program; ClimAID; water supply-related
projects (none for NYSERDA currently); other current activity.
9/5/2013 | Agency Meeting | Participants: SRBC: Ben Pratt, John Bala
Susquehanna Al: Amanda Burnett, Princess Ousley, Tracy Smith, Kyrie
River Basin Wagner
Commission Topics: Program overview; regulatory authority; past
mitigation activities largely non-structural; flood warning
system and reduction in stream gauge network funding in 2014;
flooding issues; drought; past year focus no infrastructure and
preserving infrastructure (flood forecast and warning system
and gauge warning system); activities to promote NFIP; focus on
sustaining the gauge network.
9/9/2013 | DHSES Plan Participants: DHSES: Fred Nuffer
Update Meeting | Al: Amanda Burnett, Nancy Freeman, Judy Wolf
Topics: Overview of activities; hazard ranking matrix; hazards;
prioritize sections for review; plan maintenance and monitoring
tools; draft preview protocols and schedule; adoption process.
9/9/2013 | Agency Meeting | Participants: NYS OPRHP: Marc Talluto, John Orsini
NYS Office of DHSES: Fred Nuffer
Parks, Al: Joe Jones, Princess Ousley, Courtney Shorter, Tracy Smith
Recreation & Topics: Program and agency overview; Irene, Lee and Sandy
Historic flooding impacts, locations, damage amounts; wildfire incidents;
Preservation occasional landslides; upstate erosion.
9/10/2013 | Agency Meeting | Participants: DEC: Alan Fuchs, Stephen Len
DEC - Flood Al: Princess Ousley, Courtney Shorter, Tracy Smith, Kyrie
Control Wagner
Program Topics: New project development; funding splits for various
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Date

Action

Participants/Topic
project phases; oversight, maintenance and repair of completed
projects; DEC permitting program; levee breaks/breaches; state
facility vulnerability; infrastructure aging-related maintenance
issues; inspection schedule; damage from storm events past
three years.

9/18/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook

Al: Amanda Burnett, Nancy Freeman, Judy Wolf

Topics: Overview of activities; hazard ranking matrix,
stakeholder outreach, mitigation actions & activities matrix,
survey monkey tool; sections ready for FEMA review, protocol,
final review of flood second draft; State review session on 9/25;
detailed review of sections 1, 2, 5 and 6 for D. Dunbrook
feedback; local plan integration/process; Adirondack Park
Agency web site for avalanche information; outreach and plan
maintenance workload, process, and staffing recommendations
going forward.

9/19/2013

State-FEMA
Update Meeting

Participants: DHSES: Debra Dunbrook

FEMA: Mike McHale

Al: Amanda Burnett, Nancy Freeman, Princess Ousley, Judy Wolf
Topics: Overview of activities, including stakeholder outreach;
preliminary draft and 10/1 initial draft review and feedback,
including handoff, timelines, crosswalk, feedback format, and
GIS products currently missing from preliminary draft; hazard
ranking matrix and treatment of different levels within Plan;
mitigation actions and activities, including Region 2 preference
for presenting projects to best support potential grant
applications; integration of level of detail specified in Blue Book
guidance; submission of crosswalk with State’s 10/1 initial draft
to FEMA with requirement locations identified.

9/25/2013

DHSES Plan
Update Meeting

Participants: DHSES: Rick Lord, Debra Dunbrook, Fred Nuffer,
Dan O’Brien, Kathy Schmocker

Al: Amanda Burnett, Nancy Freeman, Juliana Lam, Princess
Ousley, Courtney Shorter, Tracy Smith, Kyrie Wagner, Judy Wolf
Topics: Timeline for adoption; detailed review and discussion
of sections 1, 2, 3.0-3.2, 4, and hazard sections for Avalanche,
Climate Change, Coastal Erosion, Drought, Earthquake, Extreme
Temperatures, and Flood; discussed State goals and objectives,
which should tie in with Governor’s 2100 Report priorities.

9/26/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer, Dan
O’Brien, Kathy Schmocker

Al: Amanda Burnett, Nancy Freeman, Juliana Lam, Princess
Ousley, Courtney Shorter, Tracy Smith, Kyrie Wagner, Judy Wolf
Topics: Reviewed and approved revised State goals and
objectives; detailed review and discussion of sections 5, 6, 7, and
hazard sections for Hailstorm, High Wind, Hurricane, Land
Subsidence & Expansive Soils, Landslide, Tsunami, Winter
Storm, and Wildfire.

9/26/2013

DHSES Plan

Participants: DHSES: Rick Lord

\ 4
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Date

Action
Update Meeting

Participants/Topic
Al: Amanda Burnett, Judy Wolf
Topics: Reviewed and approved State goals and objectives;
discussed input and information needed for Section 4; discussed
public review of draft and process for posting to State web site.

10/7/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer

Al: Nancy Freeman, Judy Wolf

Topics: Overview of activities and Plan status; coordination
with State Inventory Project; schedule for final draft State run
through.

10/11/2013

State-FEMA
Update Meeting

Participants: DHSES: Rick Lord

FEMA: Cathleen Carlisle, Mike McHale (both via conference call)
Al: Nancy Freeman, Princess Ousley, Judy Wolf

Topics: Federal shutdown and potential impact on timeframes;
FEMA bringing in additional state assets to assist with Plan
review; possible change to administrative rule; FEMA sending
Plan status letter to the Governor; timeframes for final draft
deadline, FEMA request to push forward to allow additional
time for edits (if needed) following formal crosswalk; FEMA to
provide feedback by 10/18 on flood, hurricane, wind, and
severe winter storm sections; local plans as a resource for data -
including as a resource/link; importance of referencing NYC
activities and Risk MAP program; local plan integration,
including progress and approach to date; coordination with
State Asset Inventory project; FEMA direction/suggestions for
how to approach required edits for January Plan approval while
building framework for future/ongoing improvement; HAZUS
information coming from FEMA - full-out analysis can be done
after January; FEMA request that changes from 10/1 draft be
highlighted for final draft; input still incoming from
stakeholders on hazard sections.

10/21/2013

DHSES Plan
Update Meeting

Participants: DHSES: Debra Dunbrook, Fred Nuffer

Al: Nancy Freeman, Judy Wolf

Topics: Overview of activities; incorporation of edits and
feedback ongoing; good response from stakeholders regarding
mitigation actions and activities; 20 responses received to date
regarding web draft posted in September; excellent and detailed
feedback received from key agencies tasked with reviewing
specific hazard sections; ongoing mitigation activities have been
moved to State Capabilities section; table created for new 2014
mitigation projects with a Status Update column; table created
to track funding/completion of past projects, to be kept up over
time; communication with State agencies regarding ongoing
maintenance process and expectations; local plan funding and
review; Hazus and Risk MAP information; progress on local plan
review and integration; deadlines; photos; adoption process.

10/28/2013

DHSES Plan
Update Meeting

Participants: DHSES: Rick Lord, Debra Dunbrook, Fred Nuffer
Al: Nancy Freeman, Princess Ousley, Judy Wolf
Topics: Reviewed and discussed “final draft” versions of all
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Date

Action

Participants/Topic
sections except 4 and 7, which are scheduled to be reviewed on
11/4; discussion regarding critical facilities; need to publicly
announce any ranking/selection criteria that are established,
will also need to be approved by Attorney General &
comptroller; discussion regarding NYS actions to identify and
address roadblocks to buyout program success.

11/4/2013

DHSES Plan
Update Meeting

Participants: DHSES: Rick Lord, Debra Dunbrook, Fred Nuffer
Al: Nancy Freeman, Princess Ousley, Judy Wolf

Topics: Reviewed and discussed Section 4 (in progress);
changing wildfire and landslide to low hazards, keeping severe
winter storm low hazard with additional
explanation/justification; details regarding legislative task
force; alert systems as mitigation activities; reviewed activities
table for status updates, identified ongoing programmatic
functions from 2011 plan; public posting of final plan; adoption

process; funding sources.

During stakeholder meetings, the SHMP Team and contractor group gathered information
related to hazards and risks, as well as any impacts to agency facilities resulting from
disasters between 2011 and 2014. Each stakeholder agency was also responsible for
updating the mitigation actions and activities relevant to their agency. These agencies
received an Excel spreadsheet with their actions and a deadline to review and provide
input regarding the actions. In addition, each agency was encouraged to create new actions
to reflect the ongoing mitigation efforts in New York.

In addition, multiple requests for information were solicited by phone and email from the
SHMP agencies. This information has been incorporated throughout the plan as
appropriate.

Plan Section Review and Analysis

All agencies were instrumental in providing hazard and risk assessment data and revising
and updating the 2011 mitigation goals, objectives, capabilities, funding sources, and
activities. Information gathered during the planning process provided guidance in
assessing and ranking the hazards and redefining the goals and objectives. Section 4 -
Mitigation Strategy further explains the revisions and resolutions of the 2011 goals and
objectives. The goals selected by the SHMP Team for 2014 are:

Goal 1: Promote a comprehensive state hazard mitigation policy framework for
effective mitigation programs that includes coordination between federal,
state, and local organizations for planning and programs.

Goal 2: Protect property including public, historic, private structures, and critical
facilities and infrastructure.
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Goal 3: Increase awareness and promote relationships with stakeholders, citizens,
elected officials, and property owners to develop opportunities for mitigation
of natural hazards.

Goal 4: Encourage the development and implementation of long-term, cost-effective,
and resilient mitigation projects to preserve and/or restore the functions of
natural systems.

Goal 5: Build stronger by promoting mitigation actions that emphasize sustainable
construction and design measures to reduce or eliminate the impacts of
natural hazards.

Extensive research of reports, policies, websites, and publications was conducted in order
to update the information presented in the 2014 plan. In some cases, existing information
was determined to be valid or new material or data was not available, so the existing
information was retained in the plan, if still applicable. Information from numerous local
jurisdiction hazard mitigation plans was integrated throughout the development of the
State plan. It was found that the hazard information and mitigation strategy information
from the local plans provided critical details to supplement the hazard profiles and risk
assessments, as well as the mitigation strategy section. Sample data and analysis from local
plans was integrated into appropriate sections of the 2014 update as describe in Section 5:
Coordination of Local Planning. A selection of plans was made to represent jurisdictions
with significant vulnerability to specific hazards. All hazards identified in local plans were
linked to the State’s hazards, as shown in Section 5, Table 5e.

Another outcome was the goal of trying to make the state plan a useful resource for local
jurisdictions that will undertake the planning effort in the future years. It was determined
that some useful maps and planning methods and tools would be provided throughout the
plan as aresource.

During the course of plan development, every effort was made to use the best readily
available data. Unfortunately, information that is needed or useful for certain analyses may
not exist, and in some cases, the data that is available remains deficient from the standpoint
of accuracy and completeness. DHSES and its partner agencies have been working on filling
identified gaps in data and will continue to address these issues during subsequent
planning periods.

A major data deficiency in the 2014 update is the limited information New York State
maintains on its building assets, particularly the details required for risk assessment.
Currently, the primary database of state buildings is the NYS Office of General Service’s
“Fixed Asset Inventory,” which contains over 19,000 building records. While this database
contains useful information such as building value and square footage, it does not contain
basic structural information needed to make general assessments of vulnerability to
earthquakes, wind and flood. In addition to the need to gather missing structural
information, there is a need to refine the accuracy of the geographic coordinates to enable
better GIS screening of these buildings as to their proximity to floodplains; the presence of
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soils that amplify earthquake shaking; and other hazardous areas. On September 9, 2013,
DHSES requested that state agencies complete an online survey to collect basic facility data
to identify additional state facilities and critical infrastructure. The survey helped to
identify agencies’, counties’, and regions’ facility types that may require special
consideration and a more ambitious methodology to gather critical data related to their
facilities and infrastructure in order to determine potential vulnerabilities to hazards. A
total of eighteen (18) agencies responded to the survey, providing an important first step
to ensure that the State has a comprehensive database of all state-owned and operated
facilities and infrastructure.

An additional initiative to gather State facility data was begun during the 2014 SHMP
update process. The State Fixed Asset Inventory Project process will involve development
of a methodology to identify facilities based on potential hazard vulnerability and
eventually result in a comprehensive State fixed asset inventory/database. Phase one of
the project consists of a pilot to gather information related to residential facilities®, due for
completion in mid-2014.

On September 25, 2013, an initial SHMP draft was presented to the DHSES Mitigation
Section for review and input. The resulting second draft was placed on the DHSES website
on September 30, 2013, for stakeholder review and comment. Input and comments were
received from September 30 to October 15, 2013. Feedback was received in the form of
emailed comments, written comments on the draft, or documents with information
relevant to the plan or the appropriate agency’s section. Feedback was collected and
reviewed by the contractor and DHSES and incorporated as appropriate into the plan.

The review and evaluation process included an in-depth analysis by the contractor
team to ensure the following measures were addressed:

¢ Consistency with the 44 CFR 201.4 Standard State Hazard Mitigation Plan Crosswalk
e Recommendations from FEMA that were provided in the 2011 plan review
e Incorporation of stakeholder input into the appropriate sections

An initial draft was provided to FEMA on October 1, 2013, for a preliminary comprehensive
plan review. All comments from FEMA were then integrated into the final plan. Table 2d
provides a summary of revisions and updates in each section. Descriptions of specific
changes are listed in each section of this plan.

® Project priorities related to type of facilities may change as the project evolves.
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Table 2.1d: Section Updates

Section 1

Updates include the New York facts and figures to reflect current population numbers, a description
of the adoption process, and assurances to comply with applicable laws.

Section 2

The updates in Section 2 include the description of the 2014 SHMP Team, contractor group, and the
plan update process. Relevant data from the 2008 and 2011 plan was incorporated. Section 2 also
describes program development and integration since the 2011 SHMP.

Section 3

Section 3 updates include the restructuring of hazard sections to further align with the standard
state hazard mitigation crosswalk. 2011 hazards were researched and redefined to include the
addition of new hazard sections for Avalanche, Climate Change, Coastal Erosion and Tsunami. The
listing of past federal disaster declarations in New York State was updated. Local plans were
reviewed, and local vulnerability and loss data were included in the 2014 plan update. The state
facility and infrastructure vulnerability and loss data were also reviewed, updated, and included in
the plan.

Section 4

The goals and objectives were revised to reflect five specific categories. These categories were
utilized in revising and addressing the 2011 SHMP goals. The projects from the 2011 SHMP were
updated, and progress and capability tables have been added to map the State’s progress. 2014
activities have been added by participating agencies and all projects were ranked in accordance
with the new NYS Hazard Mitigation Ranking System. In addition, an updated list of current and
potential funding sources is provided.

Section 5

Section 5 update discusses the process followed by the Mitigation Sections in providing funding and
technical assistance, and includes the process for reviewing and integrating the local hazard
mitigation plans (LHMPs). In addition, it provides criteria for prioritizing HMA funding for planning
and non-planning grants.

Section 6

The updates in Section 6 include a revised timeline and criteria for monitoring and evaluation of the
SHMP, and a revised approach to the update process for the 2017 SHMP. Updates also include how
the goals, objectives, and activities will be monitored for achievement.

Section 7

Discusses the goals and objectives that were updated to support the selection of mitigation
activities for repetitive loss and severe repetitive loss (SRL). The following table was added to the
2014 SRL section: Repetitive Loss. The following figures were added to the 2014 SRL section: Policy
Matters, the number of NFIP policies from 2011-2012; and National Flood Insurance Program Data
for the Top 10 States.

2-18 Final Release Date January 4, 2014
\ 4



2014 New York State Hazard Mitigation Plan Planning Process

2.2 Coordination among Agencies

Requirement §201.4(b): The State mitigation planning process should include coordination
with other State agencies, appropriate Federal agencies [and] interested groups.

Coordination among state and federal agencies has evolved with recent events such as
Hurricanes Irene, Tropical Storm Lee, and Hurricane Sandy. These events have highlighted
the importance of mitigation, which is reflected in the increased number of state mitigation
initiatives and enhanced coordination with federal entities. Ongoing programs and
initiatives include, but are not limited to, the following:

The New York State Department of Environmental Conservation (DEC) Hudson River
Estuary Program has taken a proactive approach to mitigating coastal erosion and
adaptation strategies for climate change to reduce vulnerability to losses on the Hudson
River Estuary. Their efforts include a series of green shoreline demonstration projects,
including the design of two ecologically enhanced (or “green”) shoreline treatments to
control erosion on shorelines in Cold Spring and Nyack, NY.

The DHSES Mitigation Section processed the largest number of buyouts in the state’s
history between 2011 and 2013. Due to multiple disasters, coordination among state and
federal entities has continued to progress, resulting in increased opportunities for
mitigation. For example, the State collaborated with FEMA Region II to coordinate the
acquisition and elevation of severe repetitive loss properties. In this same timeframe, the
Hazard Mitigation Grant Program (HMGP) has funded 1,232 acquisition buyout projects
totaling $210 million.6

The ad-hoc interagency adaptation working group has provided significant
opportunities for program integration and mitigation activities. It has steadily grown since
its inception from less than five participating agencies to gathering as many as 12 agencies
in regular attendance. The original impetus for meeting was by legislative direction and
was primarily for the identification of the state’s vulnerabilities to climate change and
adaptation measures to address climate change, but this discussion has since extended
beyond climate change concerns and into mitigation related to other natural hazards.
Additional information about the adaptation working group can be found in Section 4.2.

The NYSDEC and Department of State (DOS) have worked closely with the U.S. Army
Corps of Engineers through a long term planning process to address and fund coastal
protection projects. Coordination among these agencies includes joint planning related to
project development and implementation, funding agreements and technical assistance.
Feasibility studies have been conducted on beach renourishment projects, and a number of
projects have been funded to repair damage caused by the repetitive storms in 2011 and
2012, including Hurricane Sandy. For example, the Lake Montauk Harbor Storm Damage
Reduction and Navigation Project to renourish the beach, build a groin, and expand the

® New York State Disaster Preparedness Commission 2012 Annual Report
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navigational channel to provide heightened protection to properties was the outcome of a
feasibility study. The Fire Island to Montauk Point Project supports beach and dune re-
nourishment and the elevation of homes. The goal of each project is to support adaptive
measures that will help address risk from shoreline erosion. Information on currently
funded coastal protection projects is described in Table 3.5c.

These and other programs and projects have led to a greater consensus among agencies
related to the importance of pre-disaster planning and actions that have the potential to
reduce the state’s vulnerabilities to hazards. Table 2.2e demonstrates the collaboration
with participating agencies for the 2014 planning cycle.

Table 2.2e: 2014 Federal, State and Local Participating Entities

State Agency Participation

DHSES NYS Office of Fire
Prevention (OFPC)

Provided
Data

State
Agency
Webinar

Provided
initial
draft

feedback

Responded
on Survey

Webinar iy

Metropolitan Transportation
Authority (MTA)

New York Department of State
(DOS)

New York State Department of
Health (DOH)

NYS Canal Corporation

NONNS

NYS Department of Education

SN NS

NYS Geological Survey

NYS Department of
Environmental Conservation
(DEC)

AN

AN

NYS Department of Homeland
Security and Emergency Services
(DHSES)

\

NYS Department of Labor (DOL)

NYS Department of
Transportation (DOT)

NYS Division of Military & Naval
Affairs (DMNA)

NYS Department of Corrections
and Community Supervision

NYS Division of State Police
(NYSP)

NYS Energy Research and
Development Authority
(NYSERDA)

NN NNS

SONONN NS

NYS Office of Children and

v

4
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State Agency Participation

Family Services (OCFS)

Provided
Data

State
Agency
Webinar

Non- Provided
State | Responded o

Agency ol\l;l g::ll:éey draft
Webinar y feedback

NYS Office for People with
Developmental Disabilities
(OPWDD)

NYS Office of General Services
(0GS)

NYS Department of Financial
Services

NYS Office of Mental Health
(OMH)

NYS Office of Parks, Recreation
and Historic Preservation

NYS Office of Temporary &
Disability Assistance (OTDA)

NYS Public Service Commission
(PSC)

NYS Thruway Authority

NN N NS

Port Authority of NY and N]J

State University of NY (SUNY)

AN

NYS Department of Agriculture
and Markets (NYS AG&MKTS)

NYS Office of Victim Services
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Local Municipalities, Local
Departments, Non-
Governmental Organizations,

Private Sector and Federal
Agencies

Albany County

Provided
initial
draft

feedback

Responded
on Survey
Monkey

Provided
Data

Broome County

Cattaraugus County

Nassau County

Monroe County

Orange County

Schenectady County

Tompkins County

Warren County

Washington County

NYC Office of Emergency
Management

ANENANENENENENENENEN

Nassau Health Care Corporation

Commission (DRBC

Environmental Emergency
Services, Inc.

American Red Cross v
Susquehanna River Basin v
Commission (SRBC)

Delaware River Basin v

Federal Emergency Management v v
Agency (FEMA)
National Weather Service (NWS) v v
U.S. Army Corps of Engineers v
(USACE)
U.S. Geological Survey (USGS) v
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2.3 Program Integration

Requirement §201.4(b): The State mitigation planning process should be integrated to the
extent possible with other ongoing State planning efforts as well as other FEMA mitigation
programs and initiatives.

Integration with State Planning Efforts

The State’s hazard mitigation efforts fall under a wide variety of programs and constitute
many initiatives at the local, state, and federal levels. The 2014 State Hazard Mitigation
Plan acts as an umbrella document that identifies the various risks and assesses the
mitigation actions that are being implemented to reduce these risks. The following sections
describe some of these efforts.

State Agencies

The following sections describe in detail ongoing mitigation activities performed by State
agencies on a routine basis. Table 2.3f presents a matrix showing the roles the various
State agencies play in the statewide mitigation efforts. The State has a substantial role in
ensuring mitigation measures of various types are implemented at the local level. The
State’s role can be divided into three broad functional levels of application:

e Indirect Influence: Activities which are carried out exclusively by the private
sector or local government. These may be promoted or encouraged by state efforts
such as vulnerability reports, education activity, and similar indirect means.

e Direct Influence: Activities which will generally be carried out by private interests
or local government, but are directly influenced by state activity. These could be
local assistance funding, standard setting, preparation of model statutes, codes, and
all similar activities where state authority encourages or enables local actions that
support mitigation.

e Implementation: Activities carried out by the State as direct program functions.
These would include such things as State-conducted training, State regulatory
programs, design and construction of State facilities, and the creation of new or
amended (state) law.

State agencies include such considerations in actions wherever they are reasonable and
compatible with program purposes and goals. In some cases, these activities may be
conducted as normal functions of the individual agency by direction of law, rule, or agency
discretion or as part of agency budgets. As such, agencies will continue to perform the
activities identified and described. Table 2.3f describes state agencies’ roles in ongoing
mitigation efforts.
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Table 2.3f: State Agencies’ Roles in Mitigation Efforts

Awareness
Technical
Assistance

Assessment

=
=
52
S &
® =
200
_-I:H
s 8
=]
~
=

Compliance/
Enforcement
Programs
Mitigation Plans /
Planning
Mitigation
Activities / Actions
Vulnerability

Department of
Agriculture and v v v v v
Markets

Office of
Children & v v
Family Services

Department of
Environmental v v v v v
Conservation

Department of
Labor

Office of Mental
Health

Department of
Military and v v
Naval Affairs

Public Service
Commission

Thruway
Authority/

Canal
Corporation

Department of
Transportation

Department of
Homeland
Security and v v v v v v
Emergency
Services

NYS Energy and
Research
Development
Authority
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Technical
Assistance

=
)
=5
S&
® =
20 e
-

[S]
=3
=
=

Compliance/
Enforcement
Programs
Awareness
Mitigation Plans /
Planning
Mitigation
Activities / Actions
Vulnerability
Assessment

Department of
State

Metropolitan
Transportation v v v
Authority

Office General
Services

Office of Parks,
Recreation and
Historic
Preservation

Port of NY and
Nj

State
University of v v v v
NY
Department of
Corrections
and v v
Community
Supervision
Empire State
Development 4
Corporation
Department of
Health
Division of
Housing and
Community
Renewal

Office of Cyber
Security

Office of
Persons with
Developmental
Disabilities
Division of
State Police

S
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Review and Integration of Existing Plans and Documents

Every effort was made to review and incorporate pertinent information into the 2014 Plan
from previous State mitigation planning efforts and other mitigation related plans. Plans
that were reviewed as part of the planning process are listed below. These plans were
reviewed and pertinent information was incorporated into the current plan.

Federal

FEMA Plan Development Toolkit

FEMA Multi-Hazard Mitigation Planning Guidance (Disaster Mitigation Act of 2000)
FEMA Hazard Mitigation Grant Program

FEMA Understanding Your Risks how-to-guide

FEMA Developing the Mitigation Plan how-to-guide

FEMA Bringing the Plan to Life how-to-guide

FEMA Guidance on Benefit-Cost Analysis of Hazard Mitigation Projects

FEMA Risk Map Program

State
e The NYS DPC 2012 Annual Report
The NYS 2100 Commissioner’s Report
The NYS Consolidated Edison Co. Post Sandy Enhancement Plan
The NYS Climate Smart Resiliency Planning: A Planning Evaluation Tool for NYS
Communities
The NYS 2007 DEC Wildfire Management Plan
The NYS Drought Management Plan
The NY NJ Regional Catastrophic Planning Team
The NYS Emergency Action Plan for Dams
The NYS Comprehensive Emergency Management Plan, which is supported by a host of
functional, hazard-specific, and support annexes

Many of the agencies that comprise the DPC also maintain their own agency-specific
emergency operations plans.

Local
e Fifty-six (56) local hazard mitigation plans were reviewed and referenced in the
2014 plan update. A list of the 56 plans can be found in Section 5: Coordination of
Local Planning.

Integration into FEMA Mitigation Grant Programs

DHSES administers and oversees federal mitigation grant programs for New York State that
are related to hazard mitigation, emergency management, and disaster relief, and serves as
the lead agency for the State in disaster mitigation efforts. Due in part to the agency’s
comprehensive role, DHSES has the opportunity to integrate the dissemination of
mitigation information with the FEMA grant application process for the following
programs:
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Hazard Mitigation Grant Program (HMGP);

Pre-Disaster Mitigation (PDM) Grant Program;

Public Assistance (PA) Grant Program;

Individual Assistance (IA) Grant Program

Flood Mitigation Assistance (FMA) Program;

Community Development Block Grant (CDBG) - Department of Housing and
Urban Development

e Federal Highway Administration - Emergency Response Program

DEC administers the National Flood Insurance Program (NFIP) within the State of New
York, with responsibilities assigned to the State NFIP Coordinator and support staff. The
primary responsibilities of the office of the State NFIP Coordinator include facilitating
participation in the NFIP among New York communities, providing technical support and
training to local administrators, and encouraging participation in the Community Rating
System (CRS) program.

Integration into FEMA Mitigation Programs and Initiatives

Integration of federal programs into the state mitigation program has been an ongoing
process that has highlighted the importance of mitigation. This process has resulted in the
implementation of federal programs and initiatives, as well as the review and integration of
current state plans, programs and policies that promote mitigation initiatives throughout
the State. Ongoing programs and initiatives include, but are not limited to, the following:

National Weather Service StormReady Program: StormReady is a nationwide
community preparedness program that uses
a grassroots approach to help communities
develop plans to handle all types of severe
weather from tornadoes to tsunamis. The

or m ea y program encourages communities to take a
NATIONAL WEATHER SERVICE ®  proactive approach to improving local
hazardous weather operations by providing emergency managers with clear-cut guidelines
on how to improve their hazardous weather operations. To be officially StormReady, a
community must: 1) establish a 24-hour warning point and emergency operations center;
2) have more than one way to receive severe weather warnings and forecasts and to alert
the public; 3) create a system that monitors weather conditions locally; 4) promote the
importance of public readiness through community seminars; and 5) develop a formal
hazardous weather plan that includes training severe weather spotters and holding
emergency exercises. StormReady communities in New York State have undertaken extra
efforts in preparedness measures in order to mitigate hazardous weather events in their
communities. Currently New York State has 28 StormReady designations, as illustrated in
Figure 2.3a.
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Figure 2.3a: New York State StormReady Designations

New York
28 StormReady Designations: 19 Counties, 7 Communities, 2 Universities
2 Supporters

New York City 5 i
i Q'v_.A'
LT g

Gold Shading: Blue Dot: Purple Dot:
StormReady County StormReady Community StormReady University
« Broome « Scheharie « Amherst « Binghamton University
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« Delaware « Steuben « Chesktowaga
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« Monros « Sullivan « East Hampton
« MNassau « Tioga « New York City
« Orange « Wayne « Norwich
« Dszwego « Yates
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| Purple Plus: StormReady Supporter
- Buffalo Bills at Ralph Wilson Stadium
« WABC-TV7T

Source: http://www.stormready.noaa.gov/com-maps/ny-com.htm
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National Flood Insurance Program’s (NFIP) Community Rating System (CRS): The
NFIP CRS is a voluntary incentive program that recognizes and encourages community
floodplain management activities that exceed the minimum NFIP requirements. Flood
insurance premium rates are discounted to reflect the reduced flood risk resulting from
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.
Each community has prepared a flood mitigation plan and has received funding for flood
mitigation projects. Details are presented in the flood hazard section. (See Section 3.9:
Flood for additional information related to NFIP and the CRS.)

FEMA'’s National Mitigation Strategy: In response to the unacceptable loss of life and
property from recent disasters, and the prospect of even greater catastrophic loss in the
future, the National Mitigation Strategy has been developed to provide a conceptual
framework to reduce these losses. The strategy is intended to engender a fundamental
change in the general public’s perception about hazard risk and mitigation of that risk, and
to demonstrate that mitigation is often the most cost-effective and environmentally sound
approach to reducing losses. The overall long-term goal of the strategy is to substantially
increase public awareness of natural hazard risk and to significantly reduce the risk of loss
of life, injuries, economic costs, and the disruption of families and communities caused by
natural hazards. The foundation of the strategy is the development of partnerships that
empower all Americans to fulfill their responsibility for ensuring safer communities. This
strategy must be implemented in partnership with state and local governments and private
sector constituents, including, and most especially, the general public.

Emergency Management Accreditation Program: The Emergency Management
e R Accreditation Program (EMAP) is the voluntary assessment and
(ACEM;'.P accreditation process for state and local government programs
‘“E””Ed responsible for coordinating prevention, mitigation, preparedness,
response, and recovery activities for disasters, whether natural or
human-caused. Accreditation is based on compliance with collaboratively developed
national standards for emergency preparedness, the EMAP Standard. EMAP, as an
independent, non-profit organization, fosters excellence and accountability in emergency
management and homeland security programs by establishing credible standards applied
in a peer review accreditation process. New York State is EMAP-accredited.

National Incident Management System (NIMS): The Federal Department of Homeland
Security has developed the NIMS system as the integrated standard for emergency
planning. New York State has officially adopted the NIMS system and continually
implements this program within state agencies and local jurisdictions. The State integrates
emergency management and homeland security resources to comply with this federal
initiative.

Risk Mapping, Assessment, and Planning (Risk MAP): Risk Mapping, Assessment, and
Planning (Risk MAP) is a new FEMA program that provides communities with flood
information and tools they can use to enhance their mitigation plans and better protect
their citizens. Through more accurate flood maps, risk assessment tools, and outreach
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support, Risk MAP builds on Map Modernization and strengthens local ability to make
informed decisions about reducing risk. Risk MAP’s ultimate goal is saving lives and dollars.
Through collaboration with state, local and tribal entities, Risk MAP focuses on products
and services beyond the traditional DFIRM, which is primarily used to set flood insurance
rates and communicate 1-percent-annual-chance flood risk. (See Section 3.9.2 for
additional information related to NYS Risk MAP.)

Other Interested Groups, Including Private Non-Profits and Non-
Governmental Organizations

Early in the planning process, the SHMP Team and DHSES identified a list of entities that
should be involved in the plan development process, including federal and state agencies,
interested groups, private non-profits, and non-governmental organizations. In the first
stages of the process, these groups were identified and points of contact defined.

Non-State Agency planning partners and interested groups were invited to participate in a
webinar on August 28, 2013. The presentation slides from these webinars and a list of
registered participants have been included in Appendix 2. All contacts were sent
information packets prior to the webinar; Appendix 2 contains the “Non-State Agency
Planning Partners Information Packet” (also referred to as “Participant Guidance”). These
packets were utilized as tools to encourage participation in the planning process. The
packets facilitated the identification and update of new and current mitigation actions and
activities for inclusion in the plan.

Throughout development of the plan, these organizations were asked to provide
information and were invited to review and comment on draft sections of the plan.

Several non-governmental organizations and interested groups provided assistance and
support throughout development of this plan. Table 2.2e provides the list of participating
entities for the 2014 SHMP update.
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Section 3.0: HAZARD IDENTIFICATION

AND RISK ASSESSMENT

The following requirement(s) are met throughout this section:

Requirement §201.4(c)(2): [The State plan must include a risk assessment] that provides
the factual basis for activities proposed in the strategy portion of the mitigation plan.
Statewide risk assessments must characterize and analyze natural hazards and risks to
provide a statewide overview. This overview will allow the State to compare potential losses
throughout the State and to determine their priorities for implementing mitigation measures
under the strateqy, and to prioritize jurisdictions for receiving technical and financial
support in developing more detailed local risk and vulnerability assessments.

Requirement §201.4(c)(2)(i): [The State risk assessment shall include an overview of the]
location of all natural hazards that can affect the State, including information on previous
occurrences of hazard events, as well as the probability of future hazard events, using maps
where appropriate ....

Requirement §201.4(c)(2)(ii): [The State risk assessment shall include an] overview and
analysis of the State’s vulnerability to the hazards described in this paragraph (c)(2), based
on estimates provided in local risk assessments as well as the State risk assessment. The
State shall describe vulnerability in terms of the jurisdictions most threatened by the
identified hazards, and most vulnerable to damage and loss associated with hazard events.
State owned critical or operated facilities located in the identified hazard areas shall also be
addressed ...

Requirement §201.4(c) (2) (iii): [The State risk assessment shall include an] overview and
analysis of potential losses to the identified vulnerable structures, based on estimates
provided in local risk assessments as well as the State risk assessment. The State shall
estimate the potential dollar losses to State owned or operated buildings, infrastructure, and
critical facilities located in the identified hazard areas.

INTENT OF SECTION 3:

This Hazard Analysis assesses various risks facing New York State and its communities in
order to evaluate and rank them. This process is then used to characterize hazards and
their risks for planning purposes. It estimates the probability of occurrence and the
severity of consequences for each hazard and provides a method of comparison. The
assessment involves many inter-related variables (topography, demographics,
development trends, etc.) and should be used by state and local officials in developing a
mitigation strategy, goals, objectives and activities that address the natural hazards that
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provide the greatest opportunity for loss reduction. In addition, the hazard risk
assessment serves as guidance for general preparedness and response planning, including
identifying, prioritizing and allocating resources. The information provided in this section
identifies and focuses on those hazards with the highest potential for loss.

This section provides significant background information and guidance on natural
hazards in New York State, which will assist in the development of Local Hazard
Mitigation Plans (LHMPs) including:

e List of hazards to be considered by all jurisdictions for mitigation planning
e Methodology for assessing risk and estimating potential losses

"Roadmap” Activity!

In addition to the long-term and ongoing multi-hazard and hazard-specific strategies
identified in Section 4, DHSES will continue to develop this section in key areas, such as
integration of over the life cycle of the plan:

e Vulnerability and estimation of losses from local hazard mitigation plans

e Trends in development that potentially impact vulnerability to hazards

e Vulnerability and estimation of losses related to State facilities and critical
infrastructure

2014 SHMP Update

This section of the plan uses information from the 2011 State Hazard Mitigation Plan
(SHMP) as a foundation for the 2014 update, but is revised and restructured to be
consistent with the Standard State Mitigation Plan crosswalk defined by 44 CFR
§201.4(c)(2). All hazards identified within the crosswalk were reviewed based on
the following considerations:

e Applicability to New York State and local jurisdictions

e Opportunity to identify new hazards data and information related to probability,
frequency, vulnerability, and loss

e Methodology for a uniform risk assessment process for all-hazards planning

Based on this review, the hazards list was modified as described in Table 3.1b. Each
hazard was thoroughly researched and updated with the most readily available
information, including historical and scientific data. Hazard profiles show expanded
information and offer enhanced examples of GIS data to characterize vulnerability. The
format for the individual hazard sections was realigned to be consistent with 44CFR,
§201.4 crosswalk. In addition, attempts were made throughout the hazard sections to

! Roadmap Activities are action items to be developed further during the life-cycle of the plan, through the
monitoring, evaluation and update process. The comprehensive list of action items can be found in Sections
2 and 4.
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streamline information and clarify data to enhance usability of the plan. Data was
updated where available, and data limitations and key references are described at the end
of Section 3.0 as well as each individual hazard section.

The 2011 plan featured updates of the hazards identified in the 2008 plan. As a result of
the 2014 analysis, several hazards included in the 2011 plan as sub-types of other hazards
were extracted and placed as stand-alone sections in the 2014 update. In addition, other
hazard categories were restructured based on recommendations from FEMA’s 2011 plan
review, and input from the SHMP Planning Team and other stakeholders. The Flood
profile was expanded to include all types of flooding events, including ice jams, and dam-
and levee-break flooding. Coastal Erosion was extracted from the 2011 Flood section and
developed as a stand-alone hazard section. In addition, Climate Change was identified as a
significant hazard and discussion in Section 3.3.1 of the 2011 SHMP is now addressed in
Section 3.4 of the 2014 update. This section includes the most recent validated data from
multiple sources including scientific climate reports and studies, and provides guidance
for the local planning and decision-making processes.

Summary of changes to the hazards sections includes:

e The list of 13 hazards identified and assessed in the 2011 Plan is restructured into
15 separate hazards, and one hazard omitted, in order to align more closely with
the 44 CFR 201.4 criteria and recommendations from FEMA, State mitigation staff
and stakeholder review of the 2011 Plan.

e (limate Change discussion was removed from Section 3.3.1 (2011 Plan) and
developed as a new hazard profile and risk assessment.

e (oastal Erosion was removed from the Flood Hazard section and developed as a
new hazard profile and risk assessment.

e Avalanche and Tsunami were profiled as new hazards and assessed for probability,
vulnerability and potential losses.

e Power Failure was removed as a natural hazard, as it is primarily an impact or
consequence of various types of natural and human-caused hazards, and has been
integrated into the appropriate hazard sections.

e Updated listing of past Federal Disaster Declarations in New York State

e Updated state vulnerability and loss data

o Referenced New York State Local Hazard Mitigation Planning Standards (2012) as
a planning tool and resource for developing local Plans

e Review of 56 LHMPs and integration of vulnerability and loss data in the SHMP.
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3.1 OVERVIEW AND METHODOLOGY

This section describes the general approach used to identify and profile hazards, assess
their impacts and vulnerabilities to the state and local communities, and rank the hazards
by greatest opportunity for loss reduction.

3.1.1 Identifying Hazards

New York State’s large size, varying climate, and substantial population make hazard
mitigation essential for sustained quality of life for the citizens of the State. Hazard
mitigation begins with hazard identification.

A hazard is an act or phenomenon that has the potential to produce harm or other
undesirable consequences to a person or thing. Natural hazards can exist with or without
the presence of people and land development. However, hazards can be exacerbated by
societal behavior and practice, such as building in a floodplain, along a shoreline, or on an
earthquake fault. Natural disasters are inevitable, but many impacts of natural hazards can,
at a minimum, be mitigated or, in some instances, prevented entirely.

The 2014 hazard review and identification process began with a list of sixteen potential
hazards to be considered.

Table 3.1a: Hazards Initially Considered for the 2014 New York State Hazard
Mitigation Plan

Hazard Type Definitions and Key Terms

A downhill fall of snow: a rapid downhill flow of a large mass of
Avalanche something dislodged from a mountainside or the top of a precipice,
especially snow or ice.

An emerging scientific consensus recognizing that the increasing
concentration of carbon dioxide in the atmosphere, along with other
heat-trapping greenhouse gasses, resulting from the combustion of
fossil fuels and other human sources, is warming the planet and
changing the climate. Increased impacts and consequences of
climate change may include increased severe storms (including
flooding and coastal erosion), excessive heat, sea level rise, and
heavy demand on energy resources. These and other impacts may
be addressed through initiatives related to adaptation and
mitigation.

A process whereby large storms, flooding, strong wave action, sea
level rise, and human activities, such as inappropriate land use,

Climate Change

Coastal Erosion

(l::il;?;lg alterations, and shore protection structures wear away the beaches
and bluffs along the U.S. ocean and Great Lakes coastlines. Erosion
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Hazard Type

Definitions and Key Terms

undermines and often destroys homes, businesses, and public
infrastructure, and can have long-term economic and social
consequences. Similar in motion to a seesaw, a seiche is a standing
wave in which the largest vertical oscillations are at each end of a
body of water with very small oscillations at the "node," or center
point, of the wave. Seiches can form in any enclosed or semi-
enclosed body of water, from a massive lake to a small pond and can
cause flooding and erosion along the adjacent shorelines.

Drought

A prolonged period with no rain, particularly during the planting
and growing season in agricultural areas. Limited winter
precipitation accompanied by moderately long periods during the
Spring and Summer months can also lead to drought conditions.

Earthquake

The sudden motion or trembling of the ground produced by abrupt
displacement of rock material, usually within the upper 10-20 miles
of the earth’s surface.

Extreme
Temperatures

(Heat and Cold)

Extreme Heat-temperatures that hover 10 degrees or more above
the average high temperature for the region and last for several
weeks are defined as extreme heat.

Extreme Cold-Although no specific definition exists for extreme
cold, the following are characteristics of an extreme cold event in
New York State: temperatures at or below zero degrees for an
extended period of time. Note that extreme cold events are usually
part of Winter Storm events, but can occur during anytime of the
year and have devastating effects on New York State agricultural
production.

Flood

A general and temporary condition of partial or complete
inundation on normally dry land from the following:

¢ Riverine flooding, including overflow from a river channel, flash

floods, alluvial fan floods, mud flows or debris floods;

e Ice-jam floods

e Dam- and levee break floods

e Local drainage or high groundwater levels

¢ Fluctuating lake levels

e Coastal flooding

Hail Storm

Showery precipitation in the form of irregular pellets or balls of ice
more than 5 mm in diameter, falling from a cumulonimbus cloud.

High Wind Events
(Tornado and
Straight Line

Winds)

Tornado- is a local atmospheric storm, generally of short duration,
formed by winds rotating at very high speeds, usually in a
counterclockwise direction in the Northern hemisphere. The vortex,
up to several hundred yards wide, is visible to the observer as a

4
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Hazard Type

Definitions and Key Terms

whirlpool-like column of winds rotating about a hollow cavity or
funnel. Top winds have been estimated to be in excess of 300 miles
per hour.

Straight-line wind- is wind that comes out of a thunderstorm. If
these winds meet or exceed 58 miles per hours then the storm is
classified as severe by the National Weather Service. These winds
are produced by the downward momentum in the downdraft region
of a thunderstorm. An environment conducive to strong straight-
line wind is one in which the updrafts (and downdrafts) are strong,
the air is dry in the middle troposphere and the storm has a fast
forward motion. Straight-line wind intensity can be as powerful as a
tornado. The National Weather Service distinguishes between
straight-line wind and wind produced from a tornado when
conducting surveys of wind damage.

Hurricane
(Tropical
Cyclones, Coastal
Storms, and
Nor’easters)

Tropical Cyclones- form 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 calm center or "eye". Circulation is
counterclockwise in the Northern Hemisphere.

Coastal Storms- are a disturbance of the stable conditions of the
atmosphere with wind (sustained and high gusts) and heavy rain as
the dominant meteorological element. Thunder and lightning may
also be present. Types of storms include extra-tropical cyclones, in
which there is a low central pressure relative to the surrounding
pressure that may occur along with the high winds and heavy rains.
Impacts can include wind damage, coastal flooding, high tides,
coastal and inland erosion, impact to ecosystems, and power failure.
Consequences from coastal storms are similar to those experienced
in tropical cyclones and may include immediate threats to life,
property, environment, and the coastal economy.

Nor’easters- are coastal storms that occur along the east coast, and
are most frequent and strongest between September and April.
They typically account for more cumulative damage than hurricanes
because they occur more frequently and may last for several days.
Although Nor’easters are typically winter storms, they are
addressed in this section due to the wind and wave actions similar
to other coastal storms. (See also Severe Winter Storms)

Land Subsidence
and Expansive

Soils

Land Subsidence- is depressions, cracks, and sinkholes in the earth's
surface which can threaten people and property. Subsidence
depressions, which normally occur over many days to a few years,

4
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Hazard Type

Definitions and Key Terms

may damage structures with low strain tolerances such as dams,
factories, nuclear reactors, and utility lines. The sudden collapse of
the ground surface to form sinkholes, many yards wide and deep,
within the span of a few minutes to a few hours poses immediate
threat to life and property.

Expansive Soils- is any soil that expands when wet and shrinks
when dry. Soils are tested using an accepted standard of
measurement to determine swell potential. Expansive soils can
exert pressures up to 15,000 lbs. per foot causing the breakdown of
building foundations and structural integrity. Roadbeds may also be
affected, and could lead to avalanche and collapse when cutting into
mountains and hillsides.

Landslide

The downward and outward movement of slope-forming materials
reacting to the force of gravity. Slide materials may be composed of
natural rock, soil, artificial fill, or combinations of these materials.
The term landslide is generalized and includes rockfalls, rockslides,
block glide, debris slide, earth flow, mud flow, slump, and other such
terms that describe mass wasting.

Severe Winter
Storm (Snow and
Ice)

Includes ice storms and blizzards and can be accompanied by
extreme cold. The National Weather Service characterizes blizzards
as being combinations of winds in excess of 35 miles per hour with
considerable falling or blowing snow, which frequently reduces
visibility.

Tsunami

A series of ocean waves generated by a rapid large-scale
disturbance of the sea water, tsunamis do not have a season and do
not occur regularly or frequently on the east coast. Most tsunamis
are generated by earthquakes, but may also be caused by volcanic
eruptions, landslides, undersea slumps, or meteor impacts. Tsunami
waves radiate outward in all directions from the disturbance and
can move across entire ocean basins. A tsunami typically causes the
most severe damage and casualties close to its source, where local
populations may have little time to react before the waves arrive.

Wildfire

A wildfire is an uncontrolled fire in an area of combustible
vegetation that occurs in the countryside or a wilderness area,
sometimes in close proximity to development. A wildfire differs
from other fires by its extensive size, the speed at which it can
spread out from its original source, its potential to change direction
unexpectedly, and its ability to jump gaps such as roads, rivers and
fire breaks. Wildfires are characterized in terms of the cause of
ignition, their physical properties such as speed of propagation, the
combustible material present, and the effect of weather on the fire.
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Hazard Type Definitions and Key Terms

A volcano is an opening, or rupture, in the surface or crust of the
Earth which allows hot lava, volcanic ash and gases to escape from
the magma chamber below the surface. (Volcano was eliminated
from any further consideration in the SHMP because there are no
historical records of occurrence in the State and the probability is
extremely low.)

Volcano

3.1.2 Profiling Hazards

In its role as the coordinating agency for the State's Disaster Preparedness Commission
(DPC) and for Federal Emergency Management Agency (FEMA) Programs in the State, New
York State Department of Homeland Security and Emergency Services (DHSES) has
identified multiple natural, technological, and human-caused hazards which have impacted,
or have the potential to impact, New York State. However, given the scope of this plan, only
natural hazards are addressed in the 2014 SHMP update.

The process to identify hazards that are relevant to New York State’s mitigation
planning involved the 2014 SHMP Planning Team and Kkey stakeholders, and
included consideration of the following elements:

e Recent disaster events and incidents for all natural hazards

e Profiles and assessments of the identified hazards by stakeholders

e Other New York State plans and programs that address hazards identified and/or
managed by state agencies and authorities

e Hazards identified in current FEMA-approved county mitigation plans

e New data and information that determines hazard probabilities and risk

As new hazards are identified in future updates, they can be added to the hazard list,
profiled, assessed for risk, and considered for mitigation potential.

As a result of the extensive research and analysis for the 2014 SHMP update, fifteen
hazards were identified as relevant for State and Local mitigation planning. Volcano was
eliminated for any further consideration because there are no historical records of
occurrence in New York State and the probability of volcanic eruption or impact in the
state from volcanic eruption in another jurisdiction is extremely low. Table 3.1b shows
the fifteen natural hazards that were addressed in the 2014 SHMP and how and why they
were identified. The level of detail provided in each hazard section correlates to the relative
level of risk of the hazard and is limited by the type and level of data available.
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Table 3.1b: Natural Hazards Considered for the 2014 SHMP

Hazard Profile

Avalanche

How Identified

NYS Department of Homeland
Security and Emergency
Services (DHSES)

New York State Department of
Environmental Conservation
(DEC), Division of Forest
Protection

National Avalanche Center

Why Identified

History of previous localized
occurrences

Related loss of life from previous
occurrences

Potential damage to property
and/or infrastructure

Climate Change

New York State Department of
Environmental Conservation
(DEQ)

New York Energy Research and
Development Authority
(NYSERDA)

New York State Department of
State (DOS)

DHSES

State ad hoc adaptation
interagency working group
National Oceanic and
Atmospheric Administration
(NOAA)

Potential link to occurrences of
coastal flooding, erosion, and
temperature change

Potential impact to health and
safety

Potential impact to critical energy
resources

Identified research and planning
priority for State agencies (and
LHMPs)

Coastal Erosion

DEC Coastal Management
Program

DOS Coastal Management
Program

DHSES

United States Army Corps of
Engineers (USACE)

History of previous occurrences
Related loss of life

Documented damage to natural
and built infrastructure

High potential loss of critical
infrastructure

High potential impact to State and

= LHMPs local economies
Link to climate change indicators
=  Drought studies History of previous occurrences

Farm Service Agency
National Climatic Data Center

Importance of large water users
and agriculture to the state’s

(NCDC) economy
Drought = National Drought Monitoring Numerous USDA disaster
Center (NDMCQC) declarations and state declared
= NYSDEC disasters and emergencies
= US Department of Agriculture
(USDA)
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Hazard Profile

How Identified

Why Identified

DHSES
National Earthquake Hazards
Reduction Program (NEHRP)

History of previous occurrences
Potential for significant
earthquake losses

Lariliee New York State Geological
Survey (NYSGS)
US Geological Survey (USGS)
NCDC History of previous occurrences
National Severe Storms Potential health and safety issues
Laboratory Link to climate change indicators
Extreme National Weather Service Potential impact to critical energy
(NWS), National Oceanic and infrastructure
Temperatures Atmospheric Administration
(NOAA)
DHSES
Storm Prediction Center, NOAA
FEMA Extensive history of severe
NCDC riverine flooding
DHSES High losses from previous floods
DEC History of damaging ice jam and
New York State (NYS) Thruway flash floods
Authority and NYS Canal Ongoing, persistent closed basin
Corporation flooding
Flood USACE Numerous dams throughout the
USGS state, including 384 high hazard
dams
Dam maintenance problems and
extreme weather events could
cause failures
History of coastal flooding
Numerous Presidential disaster
declarations for flooding
NWS, NOAA History of previous localized
NCDC occurrences
Hailstorm Potential health and safety issue
Potential for significant damage to
property
NWS, NOAA Extensive history of damaging
NCDC tornadoes, hail, downbursts,
High Wind lightning, and strong winds
Events throughout the state
Numerous Presidential Disaster
Declarations for severe storms
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Hazard Profile

How Identified

National Hurricane Center,
NOAA

NWS, NOAA

FEMA Disaster Declarations
DHSES

Why Identified

Significant history of previous
occurrences

High potential for loss of life
High potential for property
damage and loss

Hurricane High potential for infrastructure
damage and loss
High potential for environmental
impacts
High potential for economic
damage and loss
Land NEHRP History of previous localized
Subsidence/ NYSGS occurrences
Expansive Soils USGS Potential for property damage
NYSGS History of previous localized
Landslides USGS occurrences
NYSDHSES Potential for property damage
NCDC Significant history of previous
National Severe Storms occurrences
Severe Winter Laboratory Potential for loss of life
Storms NWS, NOAA Significant impacts to critical
DHSES infrastructure
Storm Prediction Center, NOAA
44 Code of Federal Regulations Low potential for occurrence
(CFR) §201.4, Standard State based on lack of previous events
. Hazard Mitigation Planning Potential for loss of life
Tsunami . : L
Criteria Potential for significant
DHSES environmental and economic
losses
DHSES History of previous occurrences
Wildfire DEC, Division of Forest Potential for loss of life
Protection Potential for environmental

impacts

Although the hazards described in Table 3.1b (above) were determined to be relevant to
the state as a whole, some may not necessarily pose a significant threat to all areas, regions,
counties or local jurisdictions within the state. DHSES recommends that all 15 hazards
identified in Table 3.1b be initially considered during the local hazard mitigation planning
process, but accepts that some hazards relevant at the state level may not need to be fully
profiled and assessed for risk in local plans, if it is determined that they present a low
probability or risk to the local jurisdiction. Conversely, some hazards considered to be
significant by local jurisdictions may be more relevant for preparedness and response
actions, and may not present cost effective opportunities for mitigation at the state level.

4
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Table 3.1c illustrates the relationship of the fifteen hazards identified and addressed in
the 2011 SHMP to the realigned hazards in the 2014 update (changes are noted in Red

font).

2011 HMP

(12 hazards)

2014 HMP
(15 hazards)

Flood

Flood
(sub-types - riverine overbank flooding, flash
floods, alluvial fan floods, mudflows or debris
floods, ice-jam floods, dam- and levee-break
floods, local drainage or high groundwater
levels, fluctuating lake levels, and coastal

flooding)
i i Hurricane
Hurricane, TrOplgta;rSr:lorm, and Coastal (including Tropical Storm, Coastal Storm, and
Nor’easter)
Tornado High Wind Events

(Tornado and Straight-line Winds)

Winter Storm (Severe)

Severe Winter Storm (including Snow and Ice)

Hailstorm Hailstorm
Wildfire Wildfire
Drought Drought

Extreme Temperatures Extreme Temperatures
Earthquake Earthquake
Landslide Landslide

Land Subsidence

Land Subsidence and Expansive Soils

Power Failure (removed with
justification)

Coastal Erosion

*Climate Change

Climate Change

Avalanche

*The 2011 SHMP included a discussion of
issues and activities related to this hazard.

Tsunami
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3.1.3 Previous Occurrences and Probability of Future Events

This section provides a discussion of previous hazard events. This data serves to define
historic hazard trends and provides a reference point for understanding the potential
impacts from future predicted events. Reviewing historic data assists in evaluating
hazard event profiles, which focus on answering the following questions:

e How often might a particular disaster occur?
e Where is New York State most likely to be affected?
e What s the potential loss/damage?

The 2014 update provides a percentage for probability/frequency calculated from the
Spatial Hazard Events and Losses Database United States (SHELDUS™) for each hazard,
where available. This information is included as a means to identify those jurisdictions that
have the highest number of previous occurrences as a basis for calculating future
probability. In some cases, other accepted methodology has been used to quantify
probability for select hazards.

Past Major Disaster and Emergency Events

From February 2011 through September 2013, New York State had ten major disasters or
emergency declarations related to weather events - hurricanes, tropical storms, severe
storms, flooding, tornadoes, and straight-line winds. Between 1956 through 2013, all but
five of the disasters or events that were declared major disasters or emergencies have been
the result of damages from severe floods, hurricanes, coastal storms, and severe winter
storms. The five disaster declarations that do not fall into those categories are: the Love
Canal, the World Trade Center Bombing in 1993, the Long Island Wildfires in 1995, the
September 11, 2001 Terrorist Attacks, and the April 2002 Earthquake.

Hurricane Sandy struck New York State on October 29, 2012, causing major impacts to the
population, property, infrastructure and environment of the state. Specific information
related to the impacts, consequences and outcomes from the storm, where available, is
included throughout the hazard sections of this plan; however, quantitative information
related to total costs and detailed losses have not yet been fully compiled into national
databases. Additional information describing impacts from Hurricane Sandy are described
in the featured box below.

3.0-13 Final Release Date January 4, 2014



2014 New York State Hazard Mitigation Plan Hazard Identification

Hurricane Sandy Summary?

On October 29, 2012, Hurricane Sandy made landfall in the New York City metropolitan
area producing record storm surge, flooding, and wind damage. Tragically, 60 New Yorkers
lost their lives as a result of the storm. Millions in the region were also impacted by flooded
streets, water systems, and subways; loss of power to more than 2 million homes; and
thousands of housing units were damaged and hundreds of homes destroyed.

On coastal Long Island, flood waters downed trees and inundated entire neighborhoods,
creating 6 million cubic yards of debris. In Breezy Point, Queens, several explosions and
fires erupted, destroying more than 80 homes in a small neighborhood.

In advance of the storm, the State, New York City, and numerous local Emergency
Operations Centers (EOCs) were activated to prepare for this event and to pre-position
critical supplies and assets. Over 400,000 New Yorkers were also evacuated pre-storm,
before the mass transit system was shut down and several key bridges were closed.

Thousands of emergency personnel were deployed to the impacted area, including National
Guard Troops, State Police, DHSES personnel, and over 1,200 citizen volunteers. In
response to Sandy, more than 147 shelters were operating at the peak of the response and
over 2 million meals were served or delivered. 63 Disaster Assistance Centers were
opened, registering over 260,000 claims totaling over $800 million in damages. Disaster
unemployment claims totaled over $1.7 million.

Hurricane Sandy damage critical infrastructure such as hospitals, wastewater treatment
facilities, mass transit (subways/tunnels), and roads and bridges in its path across New
York City, Long Island, and multiple other counties. Overall, 14 counties were included in
New York’s Presidential Disaster Declaration for Public Assistance totaling over 1,600
applicants and costs of over $3 billion dollars. [NOTE: The number of applicants and total
costs are not yet fully documented.]

The effects of Hurricane Sandy will affect New York State for years to come; in particular,
long-term housing and other recovery efforts will be a particularly challenging issue. In
order to prepare for future catastrophic events, Governor Cuomo convened three task
forces: The NYS Ready Commission, NYS Respond Commission, and the Moreland
Commission (to review and make recommendations on utilities’ preparations for and
response to Sandy). The initial reports of these Commissions have been released and the
State is beginning to take actions to address the recommendations put forth by the
Commissions.

? New York State Threat/Hazard Identification and Risk Assessment (THIRA)
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A bench sits in front of the wreckage of homes devastated by fire and the effects of Hurricane Sandy in Breezy Point,
Queens, NY. October 31, 2012 (Reuters/Shannon Stapleton)

A bench sits in front of homes under construction in Breezy Point, Queens, NY a year after Hurricane Sandy
devastated the area. October 10, 2013 (Gordon Donovan /Yahoo News)
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Table 3.1d and Figure 3.1a provide a listing and map of New York's major disaster and
emergency declarations. The disaster history demonstrates the wide variety of disaster
types and locations where disasters have occurred in the State. Following many of these
disasters, especially since 1996, post-disaster strategy reports were prepared. These
reports, among other things, identify the hazards which caused the disasters or
emergencies, assess the severity of the events and the factors contributing to the severity,
and make recommendations for the implementation of mitigation and other emergency
management actions. As appropriate, elements of these reports were used in the
development of the State's Hazard Mitigation Plan. The losses attributed to the listed
events range from minor property damage such as stream bank erosion and basement
flooding, to catastrophic and devastating losses, such as loss of human life and destruction
of many homes and businesses, resulting in severe regional and statewide economic
impact.

Table 3.1d: Previous Occurrences - Federally Declared Disasters (1954-2013)

Disaster Date
Number Declared

Incident Description Declaration Type

4129 7/12/2013 2013 | Severe Storms and Major Disaster Declaration
Flooding

4111 4/23/2013 2013 Severe Winter Storm and Major Disaster Declaration
Snowstorm

4085 10/30/2012 2012 Hurricane Sandy Major Disaster Declaration

3351 10/28/2012 2012 Hurricane Sandy Emergency Declaration

4031 9/13/2011 2011 | Remnants of Tropical Major Disaster Declaration
Storm Lee

3341 9/8/2011 2011 | Remnants of Tropical Emergency Declaration
Storm Lee gency

4020 8/31/2011 2011 Hurricane Irene Major Disaster Declaration

3328 8/26/2011 2011 Hurricane Irene Emergency Declaration
Severe Storms, Flooding,

1993 6/10/2011 2011 Tornadoes, and Straight- | Major Disaster Declaration
line Winds

1957 2/18/2011 2011 | Severe WinterStormand |, e crer Declaration
Snowstorm
Severe Storms,

1943 10/14/2010 2010 Tornadoes, and Straight- | Major Disaster Declaration
line Winds
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Disaster

Number

Date

Declared

Incident Description

Declaration Type

1899 4/16/2010 2010 | Severe Storms and Major Disaster Declaration
Flooding
Severe Storms and
1869 12/31/2009 | 2009 | FloodingAssociatedwith |\ .0 1yicocher Declaration
Tropical Depression Ida
and a Nor'easter
Severe Storms and . . .
1857 9/1/2009 2009 ) Major Disaster Declaration
Flooding
1827 3/4/2009 2009 Severe Winter Storm Major Disaster Declaration
3299 12/18/2008 2008 Severe Winter Storm Emergency Declaration
1724 8/31/2007 2007 | SevereStorms, Flooding, | \p i picocter Declaration
and Tornado
Severe Storms and . . .
1710 7/2/2007 2007 . Major Disaster Declaration
Flooding
Severe Storms and Inland : . :
1692 4/24/2007 2007 and Coastal Flooding Major Disaster Declaration
3273 2/23/2007 2007 Snow Emergency Declaration
1670 12/12/2006 2006 | Severe Stormsand Major Disaster Declaration
Flooding
1665 10/24/2006 2006 Sever? Storms and Major Disaster Declaration
Flooding
3268 10/15/2006 2006 Snowstorm Emergency Declaration
1650 7/1/2006 2006 | Severe Stormsand Major Disaster Declaration
Flooding
3262 9/30/2005 2005 Hurrlcape Katrina Emergency Declaration
Evacuation
1589 4/19/2005 2005 | Severe Stormsand Major Disaster Declaration
Flooding
1564 10/1/2004 2004 | SevereStormsand Major Disaster Declaration
Flooding
1565 10/1/2004 2004 Tropical Depression Ivan | Major Disaster Declaration
Severe Storms and . : .
1534 8/3/2004 2004 ) Major Disaster Declaration
Flooding
3195 3/3/2004 2004 Snow Emergency Declaration
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Disaster

Number

Date

Declared

Incident Description

Declaration Type

Severe Storms,

1486 8/29/2003 2003 Tornadoes and Flooding Major Disaster Declaration
3186 8/23/2003 2003 Power Outage Emergency Declaration
1467 5/12/2003 2003 Ice Storm Major Disaster Declaration
3184 3/27/2003 2003 Snowstorm Emergency Declaration
3173 2/25/2003 2003 Snowstorm Emergency Declaration
1415 5/16/2002 2002 Earthquake Major Disaster Declaration
1404 3/1/2002 2002 Snowstorm Major Disaster Declaration
3170 12/31/2001 2001 Snowstorm Emergency Declaration
1391 9/11/2001 2001 Terrorist Attack Major Disaster Declaration
3157 12/4/2000 2000 Snow Storm Emergency Declaration
3155 10/11/2000 2000 Virus Threat Emergency Declaration
1335 7/21/2000 2000 Severe Storms Major Disaster Declaration
1296 9/19/1999 1999 Hurricane Floyd Major Disaster Declaration
3149 9/18/1999 1999 Hurricane Floyd Emergency Declaration
2269 8/9/1999 1999 | West Point Fire Complex ilrsei:f:f;ggr::’i;‘;aﬂon
3138 3/10/1999 1999 Winter Storm Emergency Declaration
3136 1/15/1999 1999 Winter Storm Emergency Declaration
1244 9/11/1998 1998 Severe Storms Major Disaster Declaration
1233 7/7/1998 1998 Severg Storms and Major Disaster Declaration

Flooding

New York Severe
1222 6/16/1998 1998 Thunderstorms and Major Disaster Declaration

Tornadoes
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Disaster

Number

Date

Declared

Incident Description

Declaration Type

1196 1/6/1998 1998 Severe Winter Storms Major Disaster Declaration
1148 12/9/1996 1996 Severe Storms/Flooding | Major Disaster Declaration
1146 11/19/1996 1996 Severe Storms/Flooding | Major Disaster Declaration
1095 1/24/1996 1996 Severe Storms/Flooding | Major Disaster Declaration
1083 1/12/1996 1996 Blizzard Major Disaster Declaration
2115 8/25/1995 1995 | Sunrise Complex Fire Management
p Assistance Declaration
984 4/2/1993 1993 | World Trade Center Major Disaster Declaration
Explosion
3107 3/17/1993 1993 Severe Blizzard Emergency Declaration
Coastal Storm, High
974 12/21/1992 1992 Tides, Heavy Rain, Major Disaster Declaration
Flooding
918 9/16/1991 1991 Hurricane Bob Major Disaster Declaration
898 3/21/1991 1991 Severe Storm, Winter Major Disaster Declaration
Storm
801 11/10/1987 1987 Severe Winter Storm Major Disaster Declaration
792 5/15/1987 1987 Flooding Major Disaster Declaration
750 10/18/1985 1985 Hurricane Gloria Major Disaster Declaration
734 3/22/1985 1985 Snow Melt, Ice Jams Major Disaster Declaration
733 3/20/1985 1985 Flooding Major Disaster Declaration
725 9/25/1984 1984 Severe Storms, Flooding | Major Disaster Declaration
702 4/17/1984 1984 Coastal Storm, Flooding Major Disaster Declaration
3080 5/21/1980 1980 gg‘ﬁ;‘;‘c""l Waste, Love Emergency Declaration
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Disaster

Number

Date

Declared

Incident Description

Declaration Type

Chemical Waste, Love

3066 8/7/1978 1978 Canal Emergency Declaration
527 2/5/1977 1977 Snowstorms Major Disaster Declaration
3027 1/29/1977 1977 Snowstorms Emergency Declaration
520 9/3/1976 1976 Hurricane Belle Major Disaster Declaration
515 7/21/1976 1976 Severe Storms, Flooding | Major Disaster Declaration
512 6/29/1976 1976 Flash Flooding Major Disaster Declaration
494 3/19/1976 1976 lce Stgrm, Severe Storms, Major Disaster Declaration
Flooding
Severe Storms, Heavy
487 10/2/1975 1975 Rain, Landslides, Major Disaster Declaration
Flooding
3004 11/2/1974 1974 | Flooding (NYS Barge Emergency Declaration
Canal)
447 7/23/1974 1974 Severe Storms, Flooding | Major Disaster Declaration
401 7/20/1973 1973 Severe Storms, Flooding | Major Disaster Declaration
367 3/21/1973 1973 High Wmds' Wave Action, Major Disaster Declaration
Flooding
338 6/23/1972 1972 Tropical Storm Agnes Major Disaster Declaration
311 9/13/1971 1971 Severe Storms, Flooding | Major Disaster Declaration
290 7/22/1970 1970 Heavy Rains, Flooding Major Disaster Declaration
275 8/26/1969 1969 Heavy Rains, Flooding Major Disaster Declaration
233 10/30/1967 1967 Severe Storms, Flooding | Major Disaster Declaration
204 8/18/1965 1965 Water Shortage Major Disaster Declaration
158 8/23/1963 1963 Heavy Rains, Flooding Major Disaster Declaration
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Disaster

Date

Number

Declared

Incident Description

Severe Storm, High Tides,

Declaration Type

129 3/16/1962 1962 Flooding Major Disaster Declaration
52 3/29/1956 1956 Flood Major Disaster Declaration
45 8/22/1955 1955 Hurricane, Floods Major Disaster Declaration
26 10/7/1954 1954 Hurricane Major Disaster Declaration

Source: FEMA

Figure 3.1a shows the number of PDDs by county for the period of 1954 through August
2013. Counties in the southern part of New York show the highest totals, with Delaware,
Ulster, and Suffolk Counties having the greatest number of PDDs for the State.
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Figure 3.1a: Number of Presidential Disaster Declarations, By County (1954-2013)
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Table 3.1e provides a summary of the number of all hazard events, by county, for the period 1960 to 2012. 3 This information
can be used in development of local plans to help prioritize hazards.

Table 3.1e: Summary of Hazard Events, By County (1960 - 2012)

5 E 9

52 = g

- O = t

o E =0 S

= =
Albany 516 0 3 41 8 64 42 159 4 195
Allegany 425 0 0 0 1 57 32 183 1 151
Bronx 225 3 0 0 13 37 26 72 9 65
Broome 601 0 3 0 7 126 37 252 2 174
Cattaraugus 684 0 0 0 17 77 54 255 1 280
Cayuga 567 0 2 0 3 36 40 207 2 277
Chautauqua 765 4 0 0 1 75 58 324 1 302
Chemung 363 0 2 0 3 52 34 140 2 130
Chenango 592 0 2 0 6 91 36 235 2 220
Clinton 702 0 1 15 22 87 42 217 1 317
Columbia 430 0 3 0 3 54 45 168 4 153
Cortland 522 0 3 0 6 62 29 185 2 235
Delaware 536 0 4 0 6 90 36 216 2 182
Dutchess 480 0 3 6 6 56 46 201 5 157
Erie 823 7 0 6 1 104 78 328 1 298
Essex 707 0 1 19 21 116 29 194 1 326
Franklin 645 0 1 13 24 45 34 203 1 324
Fulton 464 0 3 4 8 42 33 150 2 222
* Source: SHELDUS. Hurricane Sandy data is not yet included in SHELDUS data.
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Genesee 424 0 0 0 2 43 37 158 1 183
Greene 423 0 3 0 4 69 40 125 4 178
Hamilton 421 0 3 7 7 29 28 106 2 239
Herkimer 583 0 3 1 15 85 34 167 3 275
Jefferson 560 0 2 1 2 34 34 211 2 274
Kings 235 4 0 0 15 34 26 83 9 64

Lewis 615 0 2 4 2 49 37 188 2 331
Livingston 392 0 0 6 1 41 33 156 1 154
Madison 497 0 3 0 4 36 31 160 2 261
Monroe 515 0 0 0 1 63 57 204 1 189
Montgomery 496 0 3 0 9 65 38 156 3 222
Nassau 296 13 0 0 6 42 26 134 10 65

New York 251 5 0 2 20 36 26 94 7 61

Niagara 541 1 0 4 1 42 66 246 1 180
Oneida 745 0 4 0 4 70 46 302 2 317
Onondaga 499 0 2 0 7 37 36 202 2 213
Ontario 396 0 0 0 1 44 40 155 2 154
Orange 408 1 2 12 6 43 32 171 6 135
Orleans 379 0 0 0 2 32 39 139 1 166
Oswego 704 0 2 0 4 36 49 239 2 372
Otsego 616 0 4 2 7 62 31 255 2 253
Putnam 293 1 2 4 6 34 27 87 8 124
Queens 284 13 0 0 18 40 28 112 8 65

Rensselaer 467 0 3 0 7 62 55 190 4 146
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Richmond 193 2 0 0 7 30 24 63 7 60
Rockland 231 1 1 2 5 32 25 74 8 83
Saratoga 558 0 2 1 10 58 53 227 4 203
Schenectady 421 0 2 2 7 49 42 121 3 195
Schoharie 474 0 3 2 8 60 38 134 2 227
Schuyler 305 0 2 0 32 29 103 2 133
Seneca 321 0 2 0 3 26 27 112 2 149
St Lawrence 717 0 3 6 22 41 32 237 2 374
Steuben 408 0 1 2 3 65 33 185 2 117
Suffolk 317 14 0 1 5 39 26 151 11 70
Sullivan 434 0 4 0 6 69 31 179 3 142
Tioga 451 0 3 0 6 74 31 151 2 184
TompKkins 364 0 2 0 4 34 33 146 2 143
Ulster 505 0 3 0 5 87 41 189 5 175
Warren 437 0 2 4 10 55 38 135 3 190
Washington 423 0 2 2 7 52 41 164 2 153
Wayne 508 0 1 0 2 40 56 179 2 228
Westchester 336 2 1 13 7 41 26 150 7 89
Wyoming 464 0 0 7 1 43 37 156 1 219
Yates 0 1 0 1 2 30 103 2 113

275 5
29,229 71 104 189 430 3,351 | 2,320 10,688 200 11,876

Source: SHELUS
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Probability of Future Hazard Events

The hazards covered in the analysis are listed in Table 3.1f, along with the
probability /frequency ratings, which have been validated by DHSES. The hazards listed are
those that have been experienced by, or pose a potential threat to, New York State.
However, local or isolated incidents that constitute potential disasters should not be
overlooked. The ratings are situationally dependent.

The following criteria describe the probability /frequency ratings for each hazard:

Rare Event (less than once every 50 years)
Infrequent (once every 8-50 years)
Regular (once every 1-7 years)

Frequent (more than once a year)

For the 2014 SHMP update, probabilities are based on the typical period of record (52
years, or 1960 - 2012) for hazard occurrences. It is acknowledged that a much longer
period of record is required for more accurate statistical reporting; however, this time
frame is the most consistent currently available for the majority of hazards. Pre-1960 data
is also often considered to be less reliable o accurate due to quality of record-keeping.

Table 3.1f: Natural Hazards Profiled in the All-Hazards Mitigation Plan

Natural Hazards Probability /Frequency

Avalanche Infrequent
Climate Change Regular
Coastal Erosion Regular
Drought Infrequent
Earthquake Infrequent
Extreme Temperatures Regular
Flood Regular
Hailstorm Regular
High Winds Regular
Hurricane Regular
Land Subsidence/Expansive Soils Rare event
Landslide Rare event
Severe Winter Weather Regular
Tsunami Rare Event
Wildfire Infrequent
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3.1.4 Assessing Vulnerability - Overview

Vulnerability is discussed within each hazard section that is fully assessed for risk and
potential losses, and will provide an overview and analysis of the State’s vulnerability to
the hazards. This will serve to describe vulnerability in terms of the jurisdictions most
threatened by the identified hazards, and most vulnerable to damage and loss associated
with hazard events. The overview of the vulnerability analysis was completed using a
variety of methods, including, Hazus-MH, other GIS-based risk modeling, and statistical
analysis of exposure, census data, and past historic losses of state facilities and information
from local FEMA-approved hazard mitigation plans.

The 2014 update provided the opportunity for additional research related to the locations
of jurisdictions most threatened and vulnerable to hazard occurrences. A significant
omission of data available during the 2014 update planning period was that related to
Hurricane Sandy. Because New York State is still in the recovery phase from this significant
event, a full summary of the impacts, losses and mitigation opportunities from Hurricane
Sandy will be added with the next update.

Methodology

Individual hazard profiles within this section include information related to general
characteristics, location, previous occurrences, probability for future events, and severity
based on impact and consequences to people, property, critical infrastructure,
environment, and economy.

Each hazard profile section is followed by an analysis of probability/frequency in order to
quantify the potential impact and consequences of the hazard. Based on the outcome of the
hazard ranking process, “HAZNY-Mitigation”, some hazards were determined to be of low
probability and severity and further assessment of vulnerability and losses was not
conducted. (See Section 3.1.11 for a complete description of the HAZNY-Mitigation
ranking process.)

For this update, three primary methodologies were chosen to ensure that a comprehensive
compilation of probability, vulnerability and loss data was achieved. In addition, other
information sources were reviewed and incorporated, as appropriate. The New York State
Threat/Hazard Identification and Risk Assessment (THIRA), June 2013, was analyzed for
additional information that could inform the hazards analysis process; however, the THIRA
document focuses primarily on human-caused hazards. One capability target identified in
the THIRA related to natural hazard mitigation. This was the “Threat and Hazard
Identification” capability that noted that a threat/hazard identification should be
conducted annually at the state level and every three to five years at the local level, which is
consistent with the hazard mitigation planning and maintenance cycle.

v 3.0-27 Final Release Date January 4, 2014



2014 New York State Hazard Mitigation Plan Hazard Identification

Extensive GIS data derived from national state, regional, and local sources were utilized.
Updated data sets from all FEMA-approved county-level and multi-jurisdictional mitigation
plans were incorporated with existing statewide data sets, where available. Hazus-MH was
used for specific hazards such as hurricane and earthquake to quantify potential loss
estimates. In addition to geographic data, information for this update was compiled by the
SHMP Planning Team from stakeholder agencies, including federal, state, regional and local
entities, to ensure the most current and accurate information was obtained. In some
instances, comprehensive data sets that were included in the 2011 plan were moved to
Appendix 3: Data Supplement and were updated and summarized in tables or maps in
the 2014 SHMP to enhance clarity related to hazard risk, vulnerability and estimated
losses. Additional information is available in the appendices of this plan.

Methodology 1 - GIS Baseline Datasets

Geographic Information Systems (GIS) has become an accepted method of conducting
spatial analysis of relationships between data. New York State agencies and key
stakeholder groups have widely adopted GIS as the primary system to manage, analyze,
and visualize spatial information. GIS enables the ability to see or visualize data in the form
of a map, providing an effective way to comprehend information in a way that tabular or
text based information alone cannot provide.

The New York State GIS Coordination Program provides access to an extensive repository
of useful GIS data as well as a host of technical resources, references, and training
opportunities that can facilitate the hazard mitigation planning. Counties and local
governments can access the NYS GIS Clearinghouse by enrolling in the New York State GIS
Data Sharing Cooperative. Many of the datasets used in this plan are accessible through
this site. These include, among other datasets, the NYS Office of Real Property property
parcels and the FEMA Q3 digital floodplain data used in the 100-year floodplain property
exposure analysis.

Like many activities of government, successful hazard mitigation requires an
understanding of geography, including knowledge of the spatial relationships between
hazards and the population and property at risk. GIS can be used to help define the
location and extent of hazardous areas, which is a requirement of the hazard mitigation
plan (§201.4(c)(2)(i)). An example of using GIS for hazard identification is demonstrated
by the “Landslide Susceptibility Pilot Study of Schenectady County, NY” found in Section
3.13 of this document. The technology can be used to identify and estimate potential
damages to the property and populations exposed in these hazardous areas. An example of

the use of GIS for natural hazard vulnerability analysis is demonstrated in this plan’s “100-
Year Floodplain Property Exposure Analysis” in the risk analysis of the Section 3.9 - Flood.

The role of GIS in the hazard mitigation plan is primarily for risk assessment in each hazard
section. In addition to the landslide hazard identification and 100-year floodplain property

v 3.0-28 Final Release Date January 4, 2014



2014 New York State Hazard Mitigation Plan Hazard Identification

vulnerability analysis examples, GIS is used extensively in the risk assessment sections for
earthquakes, hurricanes, winter storms, coastal erosion, and extreme heat.

DHSES GIS office has assisted in compiling data from multiple levels of government.
Identification of GIS resources in local mitigation plans will assist in continuing to identify,
validate, and map hazard data at the State level.

Three critical GIS resources that assisted in developing and updating the SHMP
include:

1) New York State GIS Coordination Program and the associated New York State GIS
Clearinghouse: http: //www.nysgis.state.ny.us/

2) Hazus-MH, FEMA'’s GIS based software program for estimating potential losses to
earthquakes, wind and floods:
http://www.fema.gov/plan/prevent/hazus/index.shtm
http://www.hazus.org/

3) Data obtained from the Spatial Hazard Events and Losses Database for the United
States (SHELDUS™). SHELDUS is a county-level hazard data set for the U.S. for 18
different natural hazard event types such thunderstorms, hurricanes, floods, and
tornados. For each event the database includes the beginning date, location (county
and state), property losses, crop losses, injuries, and fatalities that affected each
county. The data derives from the national data source, National Climatic Data
Center's monthly Storm Data publications. Using the latest release of SHELDUS™
12.0, the database includes every loss causing and/or deadly event between 1960
through 1992 and from 1995 onward. Between 1993 and 1995, SHELDUS™ reflects
only events that caused at least one fatality or more than $50,000 in property or
crop damages.

Methodology 2 - Hazus-MH2

FEMA has developed Hazus-MH as its primary, nationally standardized tool for hazard
mitigation risk assessment. At this time Hazus-MH can be used for earthquake, hurricane
winds, or flooding scenarios. Hazus-MH is a loss-estimation software program built upon
an integrated GIS platform. The software enables both deterministic (e.g. user determines
location for various scenarios) and probabilistic modeling (e.g. calculates annualized
potential losses for earthquake (seismic), hurricane wind, or flooding hazards within a
community).

Hazards such as dam and levee failure, landslides and expansive soils, geographic locations
of areas at risk to the hazard are known. However, these hazards are outside the scope of
Hazus-MH. For these hazards, the known locations of areas at risk are mapped utilizing GIS
to show areas of the State at greatest risk.
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Methodology 3 - Local Plan Integration

The process to update the SHMP for 2014 included a full review and assessment of FEMA-
approved county mitigation plans, including the multi-jurisdictional plan for New York City.
This assessment included identifying hazards consistent with the SHMP, significant
vulnerabilities to specific hazards, and potential loss estimates, if available, by county. In
addition, county plans were reviewed to determine specific threats related to changes in
development.

Review of 56 FEMA-approved plans noted that no single method of analysis was used
throughout all LHMPs to identify hazards by priority based on previous occurrences,
probability, and severity. While some plans used the state’s HAZNY methodology to rank
hazards in a quantifiable manner, and categorize them as high, moderate, or low, some
jurisdictions did not perform an analysis for the purpose of ranking each hazard.
Consequently, vulnerability of jurisdictions was determined for the 2014 update by
the considering the following points:

1. Which hazards did the jurisdiction address?

2. Was the county included in previous Federal Disaster Declarations (for Public
Assistance) for this hazard? If so, how many, and for which hazards?

3. Did the jurisdiction identify specific vulnerabilities that were quantified, such as
total number of population at risk, total value of property at risk, total value of
potential economic loss, and/or critical infrastructure at risk?

The method used to incorporate this information in the 2014 SHMP update began with
identifying the hazards identified and/or ranked in each county plan. Then the total
number of disaster declarations by county was identified. Based on the hazards ranked as
“high” or “moderately high” in each county plan, and the counties with the highest number
of declarations for that hazard, specific county plans were reviewed to identify
vulnerabilities or losses presented in the plans. It should be noted that the information
provided in the individual county plans has not been verified beyond review of the most
current and available FEMA-approved plans. As hazard mitigation planning matures as a
practice and the local plans are updated and enhanced over time, the risk assessment
methodologies and results are expected to continually improve.

Local jurisdictions should, at a minimum, include a full profile for all state-identified
hazards in the local plan to the extent of their vulnerability to such hazards. If a hazard is
omitted from a local plan, a justification should be written into the local plan explaining the
reason why it was omitted. For local mitigation plans, it is recommended that when
determining the overall vulnerability related to a hazard, the jurisdiction should
conduct a risk assessment evaluating the:

1. Likelihood and frequency of an event occurring
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Impact on the population

Impact on property within the jurisdiction
Impact on the environment

Potential economic losses

v W

This methodology is consistent with the state’s HAZNY ranking assessment and the
modified HAZNY-Mitigation ranking process used for the 2014 SHMP update.

Consideration of Exposure of Cultural and Historic Sites

Historical and cultural sites are significant to the history and identity of the state and its
residents. Many of these sites are in areas vulnerable to impact from specific hazards such
as flooding, hurricanes, and earthquakes. Although these sites are not addressed from a
site-specific perspective within each hazard profile or vulnerability assessment in the 2014
SHMP update, they should be considered in state and local mitigation planning, especially
in the context of pre- and post-disaster plans, actions, and activities. Plans should focus on
protecting these unique sites and objects from destruction by hazards and from subsequent
cascading effects of the hazards after the events. Although the New York State Department
of Parks, Recreation and Historic Preservation (DPRHP) is the lead state agency
responsible for designation and protection of these sites, regulatory policies that address
appropriate protection and mitigation measures are generally the responsibility of local
governments working in coordination with the state. Numerous resources are available to
guide integration of cultural and historic sites and issues into mitigation planning.

Impacts and Consequences Summary

Many natural hazards create conditions and consequences that result in cascading or
secondary effects from additional hazards. The matrix illustrated in Table 3.1g shows the
relationship between identified hazards and possible cascading or secondary effects from
the primary hazards.
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Table 3.1g: Primary Hazards and Consequences/Cascading Effects*
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X x x x x x
Extreme Temperatur es X X X
Drought X X X X
Severe Winter Storm X X X X X
Wildfire X X X X
Tsunami X X X X X X X
Hailstorm X
Avalanche X
Landslide X X
Land Subsidence/Expansive .
Soils

*Hazard Ranking colors: red = high; orange = moderate; yellow = low

3.1.5 Assessing Vulnerability by Jurisdiction

This section discusses the impacts and consequent vulnerabilities from each hazard and how
it may affect the State’s population, property and infrastructure, environment, and
economy.

Information addressed in each section includes:

State’s vulnerability based on estimates provided in local and state risk assessments
State’s vulnerability in terms of jurisdictions most threatened and most vulnerable to
damage and loss associated with the hazard

Information from relevant local risk assessments

Changes in development for jurisdictions in hazard prone areas

An example of data sources for county-level information related to vulnerability is
displayed in Table 3.1h, which provides a comprehensive listing of Disaster Declaration
between 2010-2013, all counties included in the declaration, and the total Public
Assistance costs, by county.

4
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Table 3.1h: Counties Included in Major Disaster Declarations and Total Public Assistance Costs (2010 - 2013)

Disaster
Number

Date
Declared

Incident
Description

Declaration

Type

Counties Designated for Public Assistance

Allegany, Broome , Chautauqua, Chenango, Clinton,

Total Public
Assistance

4129 7/12/2013 | 2013 Severe Stqrms I\DAii,]a(;I:cer Cort%and, Delaware, Esse>.<, Franklin, Herkimer, $3,842
and Flooding . Madison, Montgomery, Niagara, Oneida, Otsego and
Declaration
Warren
Severe Winter Major
4111 4/23/2013 2013 | Storm and Disaster Suffolk $7,866,804
Snowstorm Declaration
Major Bronx, Green, Kings, Nassau, New York, Orange,
4085 10/30/2012 | 2012 | Hurricane Sandy | Disaster Putnam, Queens, Richmond, Rockland, Suffolk, $1,815,377,514
Declaration Sullivan, Ulster and Westchester
Albany, Allegany, Bronx, Broome, Cattaraugus,
Cayuga, Chautauqua, Chemung, Chenango, Clinton,
Columbia, Cortland, Delaware, Dutchess, Erie, Essex,
Franklin, Fulton, Genesee, Greene, Hamilton,
Herkimer, Jefferson, Kings, Lewis, Livingston,
Emergency Madison, Monroe, Montgomery, Nassau, New York,
3351 10/28/2012 | 2012 | Hurricane Sandy . Niagara, Oneida, Onondaga, Ontario, Orange, Orleans, N/A
Declaration
Oswego, Otsego, Putnam, Queens, Rensselaer,
Richmond, Rockland, Saint Lawrence, Saratoga,
Schenectady, Schoharie, Schuyler, Seneca, Steuben,
Suffolk, Sullivan, Tioga, Tompkins, Ulster, Warren,
Washington, Wayne, Westchester, Wyoming, and
Yates
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Disaster
Number

Date
Declared

Incident
Description

Declaration
Type

Counties Designated for Public Assistance

Total Public
Assistance

Remnants of Major Broome, Chemung, Chenango, Delaware, Herkimer,
4031 9/13/2011 2011 | Tropical Storm Disaster Montgomery, Oneida, Orange, Otsego, Schenectady, $213,234,221
Lee Declaration Schoharie, Tioga, Tompkins and Ulster
Albany, Broome, Chemung, Chenango, Delaware,
3341 9/8/2011 2011 ?empar;t; of Emergency Greene, Herkimer, Montgomery, Oneida, Otsego, $3.194
/8/ ngplca torm Declaration Rensselaer, Schenectady, Schoharie, Sullivan and !
Tioga
Albany, Bronx, Clinton, Columbia, Delaware,
Dutchess, Essex, Franklin, Fulton, Greene, Hamilton,
Major Herkimer, Kings, Montgomery, Nassau, New York,
4020 8/31/2011 2011 | Hurricane Irene | Disaster Orange, Otsego, Putnam, Queens, Rensselaer, $486,310,293
Declaration Richmond, Rockland, Saratoga, Schenectady,
Schoharie, Suffolk, Sullivan, Ulster, Warren,
Washington and Westchester
Bronx, Columbia, Delaware, Greene, Kings, Nassau,
: Emergency New York, Orange, Putnam, Queens, Richmond,
S 8/26/2011 2011 | Hurricane Irene Declaration Rockland, Schoharie, Suffolk Sullivan, Ulster, and 31,312,446
Westchester Counties.
Severe Storms, Allegany, Broome, Chemung, Chenango, Clinton,
Flooding, Major Delaware, Essex, Franklin, Hamilton, Herkimer,
1993 6/10/2011 2011 | Tornadoes, and Disaster Lewis, Livingston, Madison, Niagara, Oneida, $29,691,847
Straight-line Declaration Onondaga, Ontario, Steuben, Tioga, Ulster, Warren,
Winds Wyoming and Yates
Severe Winter Major
1957 2/18/2011 2011 | Storm and Disaster Nassau and Suffolk $37,732,272
Snowstorm Declaration
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Declaration Counties Designated for Public Assistance Total Public

Disaster Date Incident
Year

Number Declared Description Type Assistance

Severe Storms,

Major
1943 10/14/2010 | 2010 gtor;’:agtole; and | picaster Kings, Queens and Richmond $17,923,129
alg ¢ Declaration
Winds
Severe Storms Major Nassau, Orange, Otsego, Richmond, Rockland
LERR 4/16/2010 2010 and Flooding Disaster Schoharie, Suffolk, Warren and Westchester $81,486,959

Declaration
*NOTE: Data related to Hurricane Sandy is limited to that which was available during the plan update. Disaster costs from Sandy were still
being calculated at the time this plan was published (December 2013).
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Summaries of local risk assessment findings included in the 2014 Plan are extracted from
FEMA-approved county multi-jurisdictional mitigation plans. Data presented in this state-
level plan is summarized from LHMP examples to demonstrate consistency with data or
information related to the hazard.

One limitation is that the information obtained from the individual county plans is
summarized from plans available during the preparation of this update and may not
represent plans approved after October 2013. In addition, local mitigation plans are
revised and updated on a five-year schedule which precludes data from more recent events
being included in the plans, in some cases.

The New York State Local Hazard Mitigation Planning Standards (October 2012)
provides additional guidance to local jurisdictions to assist in accurately identifying,
profiling and assessing the risks for these hazards.

Vulnerability Categories
Population

Each hazard section identifies and quantifies, where data is available, the potential
population that may be vulnerable to the hazard. As an example, counties along the
Atlantic coastline are the most densely populated, and therefore, have the highest number
of people who might be impacted from a hurricane or coastal storm.

Figure 3.1b shows an example of vulnerable population data using the spatial distribution
of age-vulnerable populations. Populations under 5 years old and over 65 are considered
more vulnerable in disasters because of dependency, mobility, physicality, and other
characteristics that require support and assistance for such services as sheltering,
evacuation, health and medical care, transportation and community social services.
Hamilton, Delaware, and Yates Counties are the top three counties with the highest
percentage of age-vulnerable populations in the state, and the over-65 population is the
fastest growing population demographic. Other vulnerable populations are defined and
addressed in local plans.
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Figure 3.1b: Vulnerable Populations, by Age

New York Age Vulnerability Populations
Population Under 5 and Over 65 Years Old
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Property

Vulnerability of property is considered for each hazard, specific to the characteristics of
that hazard. As an example, impacts from hurricanes, coastal erosion, and high winds could
have significant or even catastrophic impacts on property and critical infrastructure.
Extreme temperatures and drought have low to little impact on property.

Environment

The environment has some level of vulnerability to almost every natural hazard. The
extent of vulnerability is dependent on the conditions related to the hazard, magnitude of
impact, location of impact, and potential cascading effects that compound the impacts.
Each hazard section describes specific environmental impacts related to that hazard, as
applicable.

Economy

Natural hazards have both direct and indirect impacts on a jurisdiction’s economy. Events
such as hurricanes and floods can cause immediate significant monetary loss due to
damaged and destroyed structures and infrastructure. The magnitude of the event can also
result in a more long-term indirect impact on state and local economies due to failure of
businesses, redevelopment costs, and supply chain impacts. Some level of economic return
may occur after a significant disaster; however, depending on other conditions and issues
related to the impacted community, the economy may experience a slow, long-term
recovery, or, in a catastrophic disaster, local economic loss may be permanent.

Data from one disaster assistance program (Small Business Administration (SBA) loans) for
businesses related to the economic impacts of the repetitive storms in 2011 and 2012
illustrates the challenges for businesses as a result of natural disasters. The State of New
York Action Plan for Community Development Block Grant Program (CDBG) Disaster
Recovery* (New York State Homes and Community Renewal Office of Community
Renewal April, 2013) provides a summary of the number of affected New York
businesses after Hurricane Sandy in 2012, and justification for the low response
when assistance was available through low interest loans:

e 17,468 New York businesses (outside of New York City) requested applications
from the SBA after Sandy. While this number was believed to be indicative of the
extent of damage to businesses across the State, and their different levels of
underlying need, it was noted that many would ultimately not be eligible for NYS
programs.

* State of New York Action Plan for Community Development Block Grant Program (CDBG) Disaster Recovery,
Supplemental funding under the Department of Housing and Urban Development Appropriations Act, 2013
(Public Law 113-2); New York State Homes and Community Renewal Office of Community Renewal April,
2013, p. 30.
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e Of the 17,468 requests for applications, only 1,141 businesses ultimately submitted
applications.

e Of the 1,141 applications received, only 205 were ultimately approved for
assistance by the SBA. Many of these applicants had true unmet needs, but lacked
necessary collateral or credit needed to qualify for loans.

e New York State believes there are many other businesses in need of assistance. In
addition to the 17,468 SBA application requests, estimates suggest as many as
37,282 businesses were in the Sandy surge areas.

Business development interests determined that the low application rate was
attributable to four primary factors:

(1) Businesses perceive SBA interest rates to be high

(2) SBA loans require a large amount of documentation, often not readily
available, for processing

(3) Many businesses are reluctant to accept SBA loan terms, for example
requirements that business owners post personal residential property as
collateral to qualify for loans

(4) Many impacted firms acquired incremental debt during the recession and are
reluctant to take on additional debt for recovery.

The analysis in the CDBG plan provides significant insight into the challenges to restoring
local economies following a major disaster.

3.1.6 Assessing Vulnerability of State Facilities

New York State has a specific interest in protecting facilities, property and infrastructure
owned and managed by the state. Disasters can damage not only private property, but
government property as well, placing a financial and operational burden on the state.
Losses can extend from structures and contents to the interruption of services and the
general economy.

The State owns and operates more than 19,000 building facilities statewide representing
more than 210 million gross square feet of space. State-owned buildings are located in
every county of the state and all of New York’s major cities. Albany, New York’s State
Capital, is located on the Hudson River, approximately 150 miles north of New York City.
The largest, single concentration of State-owned and operated facilities is located in the
City of Albany and its environs.

A major data deficiency for the 2014 update is the limited information New York State
maintains on its fixed assets necessary to conduct a comprehensive risk assessment.
Currently, the primary database of state buildings is the New York State Office of General
Service’s (OGS) “Fixed Assets Inventory”, which contains more than 16,000 building
records. While this database contains some useful information such as building value and
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square footage, it does not contain basic structural information needed to make general
assessments of vulnerability to earthquakes, wind, flooding and other hazards. Additional
information about the State’s Fixed Assets Inventory Project is described below.

State Facilities and Fixed Assets Inventory Project

The State of New York is taking steps to inventory its facilities and built assets to evaluate
its risk from natural hazards. Initial efforts to inventory facilities under a FEMA
Earthquake grant, employing State Fire Inspectors utilizing FEMA-developed software,
were unsuccessful. After regrouping, and evaluating what we know about our risk from
discussions with State agencies during Irene, Lee and Sandy response (and during the 2014
update of the State Hazard Mitigation Plan), DHSES coordinated with FEMA and decided on
a two-prong approach:

. We would begin our survey at facilities that house children and adults with mental
and/or physical challenges because:
0 A March 2009 fire in Wells, Herkimer County killed four residents of a group
home who could not evacuate themselves, and injured a fifth resident and two
staffers (see www.nytimes.com/2009/03/22 /nyregion/22fire.html? r=0);

0 Such facilities are overseen by a small universe of State agencies, easing
coordination on our first survey effort;
0 These facilities occur both as stand-alone buildings (residences) or campuses

with several buildings; the latter will help inform subsequent survey efforts at
various other campuses and complexes across the State.

. Having experienced Irene, Lee and Sandy, and traditionally citing water in its
various forms as our most prevalent natural disaster, DHSES will poll State agencies in
February 2014 to see if lives were lost, injuries occurred, or structures were damaged or
destroyed in any of these three events;

o From that we will ascertain whether there are inordinately high positive
responses:

= [n specific counties or regions of the State;

= Correlating to certain facility types or uses;

* From certain agencies who may not have capacity to address
mitigation deficits.

o This will allow us to target assistance such as site visits (with other agencies if
needed), webinars, etc., to provide technical assistance and develop short- and
long-term strategies and flesh out activities in anticipation of future funding
opportunities.

e The State will analyze risk from wind, flood and earthquake at all buildings surveyed,
using hand-held software applications and FEMA'’s “Integrated Rapid Visual Screening
of Buildings” to guide the process. Before teams conduct site visits, they will research
available DFIRMs, State agency records (Office of General Services, the responsible
agency’s Main office and Regional Office capital facilities archives, etc.) and various
online resources to gather relevant information regarding floodplain locations and
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relationships, construction type, etc., then fill the gaps with onsite visits and interviews.
Data will be collated and analyzed in an initial screening, which will then determine
which structures and facilities get a more in-depth analysis and possible assistance in
developing mitigation strategies.

These activities will run on parallel but independent tracks, and in close coordination with
FEMA. (In fact, the survey effort was initiated with FEMA-sponsored training of the first
architects and engineers occurring in Albany the week of December 9, 2013.) Once the
initial group home survey has been completed we will analyze the results with FEMA to
determine our ongoing survey strategy (e.g., by agency, region, facility type, year of
construction, recent damage in declared disasters), and decide what tweaking, if any, is
necessary moving forward to streamline the process and capture and collate all needed
data.

DHSES will also decide with FEMA whether the results of the initial group home survey
warrant revisions to the State Plan’s description of hazards, analysis of risk, or the
strategies and activities for key agencies. As noted above, subsequent survey strategies
will be developed with FEMA’s concurrence, and after each survey round we will revisit the
Plan as noted above to see if changes are warranted, or if State agencies need targeted
assistance.

The current Fixed Assets Inventory dataset was used for a partial assessment of all state-
owned and operated in the 2008 and 2011 SHMPs; however, in addition to gathering
information on more facilities, there is a need to gather missing structural information and
refine the accuracy of the geographic coordinates to better enable GIS screening of these
buildings as to their proximity to floodplains, the presence of soils that amplify earthquake
shaking and other hazardous areas.

Table 3.1i provides a list of various State agencies that utilize State- owned and leased
space throughout the State of New York, based on information currently available in the
Fixed Asset Inventory. Agencies in bold directly manage State owned and leased
properties.

Table 3.1i: NY State Entities that Utilize State-Owned and Leased Space

New York State Entities

Adirondack Park Agency

Aging, Office for the

Agriculture and Markets, Department of

Alcoholism and Substance Abuse Services, Office of

Attorney General, Office of the
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New York State Entities

Banking, Department of

Budget, Division of the

Children and Family Services, Office of

City University of New York

Civil Service, Department of

Community Renewal, Office of

Correctional Services, Department of

of

Correctional Services, Division of Industries (Corcraft), Department

Court Administration Office of

Criminal Justice Services, Division of

Dormitory Authority

Education, Department of

Empire State Development

Energy Research and Development Authority

Environmental Conservation, Department of

Family Assistance, Department of

General Services, Office of

Health, Department of

York State Office of Emergency Management)

Homeland Security and Emergency Services, Division of (formerly New

Housing and Community Renewal, Division of

Human Rights, Division of

Insurance, Department of

Labor, Department of

Mental Health, Department of

Metropolitan Transportation Authority

Military and Naval Affairs, Division of

Motor Vehicles, Department of

New York Power Authority
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New York State Entities

New York State Bridge Authority

New York State Division of Parole

New York State Division of Probation and Correctional Alternatives

New York State Office for the Prevention of Domestic Violence

New York State Environmental Facilities Corporation

New York State Housing Finance Agency

New York State Racing and Wagering Board

Office of Mental Health

Office for People with Developmental Disabilities

Olympic Regional Development Authority

Parks, Recreation and Historic Preservation, Office of

Port Authority of New York and New Jersey

Power Authority

Public Service Commission

Real Property Services, Office of

State, Department of

State Comptroller, Office of

State Police, Division of

State University Construction Fund

State University of New York

Tax Appeals, Division of

Taxation and Finance, Department of

Technology, Office for

Temporary and Disability Assistance, Office of

Thruway Authority New York State (including Canal Corporation)

Transportation, Department of

For the 2014 SHMP update, the planning team utilized the OGS dataset and solicited
information from other state departments and agencies related to the types of facilities
New York State owns and operates; however, other priorities have prevented adding
additional information, as suggested in the 2011 SHMP, to this database. Coincidentally, a
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project to enhance the statewide inventory of facilities was initiated in August 2013, with a
projected completion date for the initial phase in mid-2014

Figure 3.1c illustrates new data that was provided by the State University of New York
(SUNY) during the 2014 plan update process. While the information provided for the
update was not comprehensive, it provided addresses and building value information that
allowed GIS mapping of 2,016 points that have a total building value of $3,522,255,124.
Future assessment of these points in relation to flood zones, storm surge zones, seismic
zones and other geographic hazards will assist in expanding the State’s awareness of
vulnerable state-owned and operated facilities.
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Figure 3.1c:
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As additional data developed during the first phase of the statewide facilities inventory
project becomes available, it will be incorporated into the future updates. For the purpose
of the 2014 update, consideration of vulnerable state facilities in relation to most hazards
was based on the theory that they have the potential for more localized impact which could
damage a state-owned or -operated facility, and cause loss of individual sites or structures.
More widespread hazards, such as hurricanes and coastal storms, were considered
separately with available data. For example, Table 3.1i (Section 3.1.8) provides the
number of buildings and total replacement costs, by agency, of state-owned and operated
facilities based on the current state database.

3.1.7 Estimating Potential Losses by Jurisdiction

All jurisdictions in the state have hazard-prone areas related to a particular natural hazard;
the most common is flooding. Those jurisdictions that are experiencing growth and
development may also have an increase in their vulnerability to and impact from
associated hazards. This is addressed in Local Hazard Mitigation Plans as well as in the
County descriptions in this update of the State Plan in specific hazard sections.

When developing the potential loss estimates by jurisdiction, the SHMP planning team
examined population, and critical facilities and infrastructure at risk as identified by
jurisdictions. Generally, the local plans contain more specific data related to facilities;
therefore, critical facilities listed in LHMPs were considered and included, where available.
A significant issue was identified in reviewing local plans in that the methodology used to
assess and estimate losses related to population, property, and critical facilities was not
uniform. By generalizing the data to the county level using publically available sources, this
allowed for a more consistent statewide approach and also provided some measure of
protection for those with security concerns.

Table 3.1j provides a summary of the total losses resulting from all hazard events, by
county. This information will assist all counties in estimating potential losses by hazard
when developing local hazard mitigation plans and identifying the highest opportunity for
loss reduction. As an example, Broome County has the highest dollar loss from flood in the
state. This information can guide both state and local planning, technical assistance and
project funding priorities, based on previous occurrences and losses.
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Table 3.1j: Summary of Total Losses for All Hazard Events, By County (1960-2012)

Total Losses Coastal Drought Extreme High Wind  Hurricane sttl::;r

Albany $116,153,322 $0 $2,701,852 $2,890 $56,205,507 $1,187,866 $7,326,638 $197,749 $48,530,821
Allegany $36,725,567 $0 $0 $806 $17,229,794 $157,499 $4,694,811 $8,065 $14,634,591
Bronx $35,406,271 $714,286 $0 $36,521 $20,321,483 $66,851 $1,551,555 $9,528,242 $3,187,333

Broome $847,823,740 $0 $4,863,640 $2,890 $813,832,702 $917,102 $4,834,071 $137,552 $23,235,784
Cattaraugus $125,952,945 $0 $0 $1,289 $62,895,262 $427,181 $43,650,878 $8,065 $18,970,271
Cayuga $59,392,985 $0 $3,180,307 $2,890 $4,632,700 $1,366,317 $31,908,989 $137,552 $18,164,230
Chautauqua $74,371,528 $40,000 $0 $806 $35,130,262 $541,181 $18,503,241 $8,065 $20,147,974
Chemung $53,471,047 $0 $3,180,307 $806 $33,580,154 $433,094 $12,521,816 $137,552 $3,617,318

Chenango $168,335,379 $0 $4,624,510 $2,890 $133,039,252 $430,578 $4,925,276 $137,552 $25,175,322
Clinton $102,474,663 $0 $1,683,333 $500,806 $67,465,101 $599,158 $6,826,050 $8,065 $25,392,150
Columbia $137,274,159 $0 $2,701,852 $806 $57,343,337 $6,706,536 $19,607,467 $197,749 $50,716,411
Cortland $66,727,624 $0 $4,863,640 $2,890 $33,069,835 $397,407 $3,685,485 $137,552 $24,570,815
Delaware $402,136,680 $0 $5,048,825 $2,890 $341,181,541 $430,116 $4,380,768 $137,552 $50,954,988
Dutchess $127,311,580 $0 $2,701,852 $37,021 $59,716,164 $1,288,358 $13,222,158 $197,749 $50,148,278
Erie $121,498,228 $65,000 $0 $806 $25,706,818 $3,161,481 $35,274,978 $8,065 $57,281,080
Essex $113,292,743 $0 $1,683,333 $500,806 $79,377,212 $90,974 $6,261,962 $8,065 $25,370,390
Franklin $45,365,599 $0 $1,683,333 $450,806 $13,944,187 $410,446 $3,319,633 $8,065 $25,549,129
Fulton $43,066,704 $0 $2,107,649 $2,890 $11,538,457 $166,237 $5,457,662 $137,552 $23,656,258
Genesee $80,755,875 $0 $0 $806 $6,327,679 $10,877,814 $7,441,332 $8,065 $56,100,179
Greene $132,727,771 $0 $2,701,852 $806 $63,829,382 $830,336 $16,267,243 $197,749 $48,900,403
Hamilton $116,144,557 $0 $2,107,649 $2,890 $9,636,854 $416,775 $78,302,474 $137,552 $25,540,364
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Total Losses Coastal Drought Extreme High Wind  Hurricane Winter

Temps Storm
Herkimer $96,766,819 $0 $2,107,649 $2,890 $25,767,786 $568,678 $13,866,897 $168,802 $54,284,118
Jefferson $73,724,264 $0 $424,316 $2,890 $3,548,036 $437,995 $45,194,971 $137,552 $23,978,504
Kings $38,571,913 $714,286 $0 $36,521 $14,877,252 $42,688 $10,225,424 $9,496,992 $3,178,749
Lewis $44,716,971 $0 $424,316 $2,890 $3,886,786 $392,049 $19,502,907 $137,552 $20,370,472
Livingston $46,185,532 $0 $0 $806 $13,948,529 $165,249 $4,543,112 $8,065 $27,519,770
Madison $76,569,725 $0 $4,863,640 $2,890 $36,249,293 $416,031 $7,264,349 $137,552 $27,635,971
Monroe $97,404,613 $0 $0 $806 $5,107,307 $1,447,915 $30,792,879 $8,065 $60,047,641
Montgomery $81,208,191 $0 $2,107,649 $2,890 $20,336,013 $180,978 $6,392,107 $168,802 $52,019,752
Nassau $61,118,806 $721,786 $0 $36,521 $35,349,175 $184,173 $7,151,409 $14,496,992 $3,178,749
New York $26,595,276 $714,286 $0 $36,521 $19,780,169 $45,624 $2,716,132 $124,295 $3,178,250
Niagara $74,482,150 $0 $0 $806 $6,104,929 $4,193,481 $10,789,494 $8,065 $53,385,375
Oneida $193,413,630 $0 $5,048,825 $2,890 $68,748,230 $6,534,883 $84,965,518 $137,552 $27,975,732
Onondaga $133,649,387 $0 $3,180,307 $2,890 $23,615,034 $969,178 $96,450,985 $137,552 $9,293,442
Ontario $41,640,445 $0 $0 $806 $14,255,613 $1,607,325 $6,486,765 $137,552 $19,152,384
Orange $131,397,063 $0 $1,868,519 $36,521 $56,646,212 $5,889,633 $14,480,775 $204,158 $52,271,246
Orleans $80,590,392 $0 $0 $806 $4,945,512 $9,782,014 $16,022,965 $8,065 $49,831,030
Oswego $32,567,248 $0 $424,316 $2,890 $2,177,989 $440,781 $7,788,678 $137,552 $21,595,043
Otsego $169,723,377 $0 $5,048,825 $2,890 $131,694,754 $351,508 $4,799,199 $137,552 $27,688,649
Putnam $119,579,050 $0 $1,868,519 $36,521 $52,118,664 $66,966 $5,802,987 $9,829,158 $49,856,235
Queens $53,751,855 $714,286 $0 $36,521 $19,828,483 $48,688 $20,448,136 $9,496,992 $3,178,749
Rensselaer $128,557,226 $0 $2,701,852 $806 $60,273,076 $2,836,466 $14,452,154 $197,749 $48,095,123
Richmond $12,772,028 $714,286 $0 $36,521 $4,643,979 $35,423 $4,046,573 $121,992 $3,173,254
Rockland $70,855,121 $0 $185,185 $36,521 $28,532,367 $44,866 $1,090,610 $9,699,671 $31,265,901
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$7,681,397,909

$53,721,000 $116,200,000

$2,700,500

$3,975,029,707

$121,098,150

$1,507,979,884 $92,720,500

Total Losses Coastal Drought Extreme High Wind  Hurricane Winter
Temps Storm
Saratoga $180,832,727 $0 $1,868,519 $806 $58,720,426 $1,099,484 $69,597,518 $197,749 $49,348,226
Schenectady $88,851,621 $0 $1,868,519 $806 $27,624,989 $2,774,622 $7,840,637 $168,802 $48,573,247
Schoharie $56,785,643 $0 $2,107,649 $2,890 $24,745,121 $727,664 $4,339,348 $137,552 $24,725,419
Schuyler $21,036,068 $0 $3,180,307 $2,890 $7,547,975 $366,829 $1,378,513 $137,552 $8,422,003
Seneca $16,503,475 $0 $3,180,307 $2,890 $2,712,071 $71,408 $2,067,724 $137,552 $8,331,524
St Lawrence $75,801,868 $0 $2,107,649 $702,890 $5,386,004 $413,177 $39,216,734 $137,552 $27,837,862
Steuben $61,925,061 $0 $2,941,176 $806 $43,916,683 $491,593 $3,245,207 $137,552 $11,192,043
Suffolk $109,843,299 $49,322,786 $0 $36,521 $35,094,104 $71,188 $7,586,176 $14,496,992 $3,235,532
Sullivan $287,529,761 $0 $5,009,695 $36,521 $223,177,217 $212,933 $10,171,744 $137,552 $48,784,100
Tioga $634,850,510 $0 $4,863,640 $2,890 $600,080,588 $448,125 $3,908,688 $137,552 $25,409,027
TompKins $36,128,893 $0 $3,180,307 $2,890 $23,457,315 $1,409,425 $2,223,898 $137,552 $5,717,507
Ulster $645,404,114 $0 $2,701,852 $36,521 $70,127,560 $17,239,874 $505,713,981 $197,749 $49,386,576
Warren $134,555,426 $0 $1,868,519 $806 $70,718,314 $176,472 $13,731,825 $166,499 $47,892,991
Washington $113,703,197 $0 $1,868,519 $806 $53,633,792 $1,829,205 $8,820,904 $37,012 $47,512,959
Wayne $74,374,100 $0 $239,130 $2,890 $6,930,182 $25,493,992 $15,235,765 $137,552 $26,334,590
Westchester $156,249,932 $0 $185,185 $36,521 $100,347,596 $45,366 $14,822,656 $9,449,671 $31,362,937
Wyoming $62,689,846 $0 $0 $806 $11,514,282 $235,181 $31,243,174 $8,065 $19,688,339
Yates $32,132,801 $0 $2,941,176 $806 $10,856,613 $405,713 $1,595,880 $137,552 $16,195,061

$1,811,948,167

Source: SHELDUS
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Figure 3.1d represents the distribution of economic losses by hazard type for the period of
1960 through 2012. Dollar values are in millions and come from the Spatial Hazard Events
and Losses Database for the United States (SHELDUS™). It is important to note that fire
data may not be as accurate or detailed as records kept at the local or state level, because
SHELDUS™ is a national database. The New York State Department of Environmental
Conservation (DEC) has a more comprehensive count of wildfire events and losses, but for
the purposes of data source consistency, the DEC dataset was not used in the following
chart.

While this serves as a method to compare distribution of events, it does not necessarily
reflect the hazards prioritized in the 2014 plan update or those that provide the highest
opportunity for mitigation, as it does not take severity and other conditions, vulnerabilities
and consequences of hazard events into account. However, this information may assist all-
hazards preparedness, response, and recovery planning, as well as resource allocation.

Figure 3.1d: Distribution of Economic Losses by Hazard Type (1960 - 2012)
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Table 3.1k describes the annualized losses tab takes the total economic losses divided by the number of years of record, so
that it becomes losses per year. Information from SHELDUS provided the data for most hazards, except hurricane and
earthquake which was calculated in Hazus. Annualized losses for hurricane and earthquake are provided within those hazard
sections. (Please note: Hurricane Sandy data has not yet been incorporated into SHELDUS.)

Table 3.1k: Summary of Annualized Losses from Hazards, by County (1960 - 20125)

Total Losses Coastal Drought Earthquake E,;fgﬁglse High Wind | Hurricane sttiél:::lr
Albany $2,231,766 $0 $51,959 $1,186 $56 $1,080,875 $22,844 $140,897 $666 $933,285
Allegany $706,171 $0 $0 $58 $16 $331,342 $3,029 $90,285 $7 $281,434
Bronx $532,824 $13,736 $0 $4,718 $702 $390,798 $1,286 $29,838 $30,451 $61,295
Broome $16,302,018 $0 $93,532 $285 $56 $15,650,629 $17,637 $92,963 $76 $446,842
Cattaraugus $2,422,138 $0 $0 $114 $25 $1,209,524 $8,215 $839,440 $8 $364,813
Cayuga $1,139,653 $0 $61,160 $116 $56 $89,090 $26,275 $613,634 $10 $349,312
Chautauqua $1,430,273 $769 $0 $200 $16 $675,582 $10,407 $355,832 $6 $387,461
Chemung $1,025,765 $0 $61,160 $103 $16 $645,772 $8,329 $240,804 $18 $69,564
Chenango $3,234,673 $0 $88,933 $79 $56 $2,558,447 $8,280 $94,717 $21 $484,141
Clinton $1,971,740 $0 $32,372 $1,205 $9,631 $1,297,406 $11,522 $131,270 $24 $488,311
Columbia $2,636,634 $0 $51,959 $173 $16 $1,102,756 $128,972 $377,067 $376 $975,316
Cortland $1,280,655 $0 $93,532 $70 $56 $635,958 $7,642 $70,875 $7 $472,516
Delaware $7,730,885 $0 $97,093 $96 $56 $6,561,183 $8,271 $84,246 $36 $979,904
Dutchess $2,447,395 $0 $51,959 $806 $712 $1,148,388 $24,776 $254,272 $2,092 $964,390
Erie $2,339,130 $1,250 $0 $2,734 $16 $494,362 $60,798 $678,365 $47 $1,101,559

> Hurricane Sandy data has not yet been incorporated into SHELDUS.
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Total Losses Drought Earthquake E,;fgsglse High Wind | Hurricane Vs\lti::;r
Essex $2,179,059 $0 $32,372 $470 $9,631 $1,526,485 $1,750 $120,422 $38 $487,892
Franklin $873,065 $0 $32,372 $795 $8,669 $268,157 $7,893 $63,839 $9 $491,329
Fulton $825,819 $0 $40,532 $197 $56 $221,893 $3,197 $104,955 $61 $454,928
Genesee $1,553,012 $0 $0 $165 $16 $121,686 $209,189 $143,103 $5 $1,078,850
Greene $2,548,929 $0 $51,959 $123 $16 $1,227,488 $15,968 $312,832 $151 $940,392
Hamilton $2,230,988 $0 $40,532 $76 $56 $185,324 $8,015 $1,505,817 $8 $491,161
Herkimer $1,857,870 $0 $40,532 $196 $56 $495,534 $10,936 $266,671 $20 $1,043,925
Jefferson $1,415,594 $0 $8,160 $460 $56 $68,231 $8,423 $869,134 $4 $461,125
Kings $635,014 $13,736 $0 $9,143 $702 $286,101 $821 $196,643 $66,738 $61,130
Lewis $857,407 $0 $8,160 $108 $56 $74,746 $7,539 $375,056 $3 $391,740
Livingston $888,153 $0 $0 $117 $16 $268,241 $3,178 $87,368 $7 $529,226
Madison $1,469,992 $0 $93,532 $131 $56 $697,102 $8,001 $139,699 $11 $531,461
Monroe $1,874,615 $0 $0 $1,551 $16 $98,217 $27,845 $592,171 $54 $1,154,762
Montgomery $1,558,656 $0 $40,532 $160 $56 $391,077 $3,480 $122,925 $46 $1,000,380
Nassau $976,594 $13,880 $0 $6,276 $702 $679,792 $3,542 $137,527 $73,745 $61,130
New York $563,092 $13,736 $0 $12,958 $702 $380,388 $877 $52,233 $41,076 $61,120
Niagara $1,432,778 $0 $0 $577 $16 $117,402 $80,644 $207,490 $8 $1,026,642
Oneida $3,717,522 $0 $97,093 $634 $56 $1,322,081 $125,671 $1,633,952 $40 $537,995
Onondaga $2,568,567 $0 $61,160 $985 $56 $454,135 $18,638 $1,854,827 $46 $178,720
Ontario $798,331 $0 $0 $187 $16 $274,146 $30,910 $124,745 $11 $368,315
Orange $2,526,528 $0 $35,933 $1,165 $702 $1,089,350 $113,262 $278,476 $2,422 $1,005,216
Orleans $1,549,749 $0 $0 $87 $16 $95,106 $188,116 $308,134 $2 $958,289
Oswego $623,880 $0 $8,160 $221 $56 $41,884 $8,477 $149,782 $11 $415,289
Otsego $3,261,433 $0 $97,093 $127 $56 $2,532,591 $6,760 $92,292 $40 $532,474
Putnam $2,112,252 $0 $35,933 $329 $702 $1,002,282 $1,288 $111,596 $1,348 $958,774
3.0-52 Final Release Date January 4, 2014
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Total Losses Drought Earthquake E,;fgsglse High Wind | Hurricane Vs\lti::;r
Queens $925,813 $13,736 $0 $7,910 $702 $381,317 $936 $393,233 $66,848 $61,130
Rensselaer $2,469,351 $0 $51,959 $446 $16 $1,159,098 $54,547 $277,926 $454 $924,906
Richmond $255,816 $13,736 $0 $1,847 $702 $89,307 $681 $77,819 $10,699 $61,024
Rockland $1,181,771 $0 $3,561 $1,400 $702 $548,699 $863 $20,973 $4,305 $601,267
Saratoga $3,474,476 $0 $35,933 $722 $16 $1,129,239 $21,144 $1,338,414 $4 $949,004
Schenectady $1,706,538 $0 $35,933 $651 $16 $531,250 $53,358 $150,781 $448 $934,101
Schoharie $1,089,761 $0 $40,532 $76 $56 $475,868 $13,994 $83,449 $298 $475,489
Schuyler $401,968 $0 $61,160 $23 $56 $145,153 $7,054 $26,510 $50 $161,962
Seneca $314,779 $0 $61,160 $46 $56 $52,155 $1,373 $39,764 $4 $160,222
St Lawrence $1,456,363 $0 $40,532 $1,276 $13,517 $103,577 $7,946 $754,168 $5 $535,344
Steuben $1,188,362 $0 $56,561 $123 $16 $844,552 $9,454 $62,408 $18 $215,232
Suffolk $1,991,633 $948,515 $0 $4,512 $702 $674,887 $1,369 $145,888 $153,539 $62,222
Sullivan $5,527,237 $0 $96,340 $203 $702 $4,291,870 $4,095 $195,610 $260 $938,156
Tioga $12,206,085 $0 $93,532 $51 $56 $11,540,011 $8,618 $75,167 $16 $488,635
TompkKins $692,288 $0 $61,160 $131 $56 $451,102 $27,104 $42,767 $16 $109,952
Ulster $12,409,154 $0 $51,959 $489 $702 $1,348,607 $331,536 $9,725,269 $850 $949,742
Warren $2,584,972 $0 $35,933 $452 $16 $1,359,968 $3,394 $264,074 $117 $921,019
Washington $2,186,241 $0 $35,933 $216 $16 $1,031,419 $35,177 $169,633 $137 $913,711
Wayne $1,427,795 $0 $4,599 $161 $56 $133,273 $490,269 $292,995 $8 $506,434
Westchester $2,850,238 $0 $3,561 $4,807 $702 $1,929,761 $872 $285,051 $22,350 $603,133
Wyoming $1,205,514 $0 $0 $91 $16 $221,428 $4,523 $600,830 $4 $378,622
Yates $615,335 $0 $56,561 $38 $16 $208,781 $7,802 $30,690 $4 $311,443

Total

$146,491,137
Source: SHELDUS

$1,033,096

$2,234,615

$74,854

$51,933 ‘$76,4-4-2,879 $2,328,811 $28,999,613 | $480,180

$34,845,157
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3.1.8 Estimating Potential Losses of State Facilities

New York State government entities are responsible to provide affordable building
insurance coverage for the facilities under their responsibility. Through this coverage, each
department maintains a separate list of state-owned facilities and their replacement values.
State-operated facilities are typically not included in this list, as building insurance is a
responsibility of the property owner.

The current database contains the addresses and/or latitudes and longitudes of some state-
owned and -operated properties, and, where available, this information has been
integrated in the DHSES Geographic Information System (GIS) data for state-owned
facilities; however, because a comprehensive inventory has not yet been conducted, the
value of the state-owned buildings and property were assessed for this update with
available information only.

Table 3.11 shows the values of state-owned buildings and property, based on currently
available data. (Departments, agencies, transportation infrastructure)

Table3.11: State- Owned Building Replacement Value
No. of Buildings &

State Agency Properties Replacement Cost

Office of General Services (0GS) 2,046 $7,269,621,781
Department of Health (DOH) 468 $494,168,461
Department of Corrections and
Community Services (DOCCS) 19,972 $9,111,425,045
Office of Parks, Recreation and
Historic Preservation (OPRHP) 10,325 $2,073,612,475
Department of Environmental
Conservation (DEC) 3,144 $270,643,840
Office of Mental Health (OMH) 4,497 $6,287,808,931
Office of Persons with
Developmental Disabilities
(OPWDD) 7,438 $2,755,709,522
Division of State Police (DSP) 267 $164,142,582
Department of Military and Naval
Affairs (DMNA) 1,186 $735,644,622
Department of Transportation
(DOT) 4,242 $691,748,381
Office of Children and Family
Services (OCFS) 1,800 $424,633,865
Other Agencies 22 $9,809,970
Dormitory Authority (DASAS) 46 $33,880,238
NYS Unified Court System (COURTS) 42 $31,856,013
Department of Labor (DOL) 81 $146,468,249
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No. of Buildings &

State Agency Replacement Cost

Properties
New York State Education
Department (NYSED) 408 $530,134,651
Adirondack Park Agency (APA) 20 $4,026,713
Department of Agriculture and
Markets (AG&MKTS) 634 $179,474,412
Department of State (DOS 69 $22,851,819

56,707 ‘ *$31,237,661,570
Source: 0OGS; *This value accounts for 50,110 buildings, which are part of the 56,707 properties

3.1.9 Estimating Potential Losses - Critical Infrastructure

Facilities that support key emergency and disaster functions are important in protecting
the safety of the population, the continuity of government, and the continued delivery of
essential community services. These “critical” or “essential” functions are defined by the
types of services they provide or support and include, but are not limited to, public safety,
communications, transportation, healthcare, electric power, water, and sewer. Continuity
of these functions relies on established infrastructure that, if lost, could directly threaten
lives and increase the need for resources and services to vulnerable populations. The
providers of these services use a variety of systems to ensure consistent service throughout
the state. Each of these services is important to daily life in New York, and in some cases, is
critical to the protection of life and property.

The definition of critical facilities and infrastructure used in this plan is based on the U.S.
Department of Homeland Security definition of “critical infrastructure” as “systems and
assets, whether physical or virtual, so vital that the incapacity or destruction of such may
have a debilitating impact on the security, economy, public health or safety, environment,
or any combination of these matters, across any Federal, State, regional, territorial, or local
jurisdiction.” (U.S. Department of Homeland Security, 2009) Similarly, the state has its
own set of criteria that is more specific to the State’s resources, as identified in the
New York State Local Hazard Mitigation Planning Standards:

= Any government facility that has sustained flooding in past events, regardless if it is
located in the 100-year floodplain, as identified by FEMA

= Essential community services (Police, fire protection/emergency services, health
and medical care/hospitals, education, libraries, utilities and administrative and
support facilities essential to their operation (as defined by FEMA))

= Major communication centers

= Facilities designed for bulk storage of chemicals, petrochemicals, hazardous or toxic
substances or floatable materials (as defined by DEC)

= (Critical private non-profit facilities (fire protection/emergency services, health and
medical care/hospitals, education, utilities, child care facilities, alcohol and drug
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rehabilitation facilities, custodial care, homeless shelters, libraries and other
facilities that provide health and safety services of a governmental nature

= Recommend consideration of major employers and other entities that could have an
economic impact with prolonged down-time due to disasters

As a public document, this plan limits the amount of detail it provides related to critical
facilities and infrastructure. For the most part, publicly available data sources have been
used to describe and quantify the critical facilities and infrastructure in the state. Since
much of the States critical infrastructure is owned and managed by private entities,
information related to this infrastructure is typically propriety and is not readily available
for inclusion in this plan.

One source of information related to critical infrastructure vulnerability and losses that
was researched for the 2014 SHMP update is Responding to Climate Change in New York
State (ClimAID). The ClimAID report was funded by the New York State Energy Research
and Development Authority (NYSERDA), and focused on eight critical sectors of the state
(agriculture, coastal zones, ecosystems, energy, public health, telecommunications,
transportation, water resources). The report looks at vulnerability, and potential
challenges to these critical sectors caused by multiple conditions related to climate change,
as well as potential adaptation strategies. Although the focus was on adaptive strategies to
address potential impacts of climate change, the scope of this report provides the best
picture of the State’s vulnerable infrastructure and the comprehensive approach to
identifying potential measures to protect it from multiple hazards.

Figure 3.1e illustrates the integrating sectors and themes linked to climate change, which
describe eight categories of critical infrastructure vulnerable to multiple natural hazards.
Additional detail related to vulnerabilities and losses to the climate change hazard are
included in Section 3.4.
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Figure 3.1e: Integrated Sectors and Themes Linked to Climate Change
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Several data sources were used to analyze potential impacts to critical facilities, including
previous versions of the New York State Hazard Mitigation Plan, the ClimAID report, and
internet research. Using these sources, the critical facilities and infrastructure can be
assessed by sector in a general sense with several limitations. Losses estimated in the
ClimAID report focus on impacts to the eight sectors related to climate change. First,
although the general sectors defined in ClimAID relate to the State’s services and support to
population, environment and economy, the definitions of these sectors are not directly
aligned with FEMA'’s definition of critical facilities, or the categories of critical facilities
described in DHSES’ Hazard Mitigation Planning Standards. In addition, the projected costs
of impacts are based on various scenarios of probability. Costs of impacts are described in
the ClimAID tables.

Losses related to sector impacts from climate change described in the ClimAID report are
illustrated in the following example for water resources. Losses related to the various
elements of climate change were identified as annual incremental costs at mid-century
without adaptation, compared to annual incremental adaptation costs and benefits at mid-
century.
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Table 3.1m: Example of Vulnerability of Critical Infrastructure - Climate and
Economic Sensitivity Matrix: Water Resources Sector (Values in $2010 US.)

Main climate
variables . .
—T Economic risks and Anr'!ual incremental | Annual |n_|:remental
; 5 E o opportunities: |n_1|':|a|:t costs adaptation costs
Element | = | & =25 _is Risk of climate change and benefits
g| 2 |=E|2 = iy _ at mid-century, of climate change
E E E EE 5 Oppartunity without adaptation at mid-century
[= bt m.;h_ﬂl
= & 5 o
— Damage to wastewater
treatment plants
Coastal . . — Blockage from SLR of
flooding system outfalls
— Salt water imntrusion
into aguifers
— Increased runoff izh di flood area;
inland leading to water guality :td‘ll e costs decrease
foodi el e problems imated $237M permeable
poding — Damage in imland :llﬂ'lﬂ' surfaces; possible
infrastructure . use of levees:
control turbidity
— Drainage system -

Urban capacity exceeded; (50s | Violation of R f::l'itsuf
. restructuring
flooding . — Damage to standards B

infrastructure age
— Reduction in available 1960s drought in Increased
supplies to consumers MNYC system redundancy and
— Loss of hydroelectric reduced surface interconnected-
Droughts | & | ® generation safe yield from ness costs for
— Impacts on agricultural | 1800 megd to 1290 irrigation
productivity mgd equipment
T— — Loss of functionality of Violation of
s oo |w wastewater treatment standards Flood walls
putag plants and cther facilities
) Costs: S47M
Total estimated costs of key elements 5353-440M Benefits: $186M

See Section 3.4 Climate Change for additional ClimAID vulnerability tables.

3.1.10 Changes in Development Trends

As part of the plan update process for 2014, the State looked at changes in growth and
development. Also reviewed were notable and important trends identified in the review of
the local hazard mitigation plans. Development trends are also addressed in each hazard
section.

Development indicators such as population change and building permits demonstrate that
there was relatively little change in both areas between 2000 and 2010, based on the most
current available U.S. Census data.
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Census information indicates that Orange (9.2%), Rockland (8.7%), and Saratoga (9.5%)
Counties had the greatest increase in population, based on U.S. Census data, 2000-2010.
Hamilton County had the greatest loss of population (10.1%) during the same period. The
coastal area in and around New York City is the most densely populated area of the state,
which could potentially be under significant pressure for development in sensitive coastal
areas; however, population increase in New York City between 2000 to 2010 was only

3.9%.

Information from the Orange, Rockland and Saratoga hazard mitigation plans

provide this information related to changes in development trends:

The Orange County plan® includes a history of land development patterns in the
county, which provides a historical reference for assessment of changing trends.
Also, a questionnaire was used to gather information related to current land uses
and development trends occurring within the county, such as the predominant
types of development occurring, location, expected intensity, and pace by land use;
and regulations/ordinances/codes to protect new development from the effects of
natural hazards. The plan includes tables that describe the acreages and
percentages of all land uses in the County and its municipalities, including vacant
land which could potentially be developed. In addition, the tables indicate the
percentage of vacant land that lies within geographically delineated hazard zones.
Municipalities could offer some level of protection from hazard events by
minimizing future development in hazard prone areas, or by imposing certain
development restrictions which would offer some protection from hazard events.

The Rockland County plan? provides a summary of land cover uses by acreage and
percentage, which illustrates that more than one third of the county (35.3%) is
protected undeveloped land in the form of public parkland under various
jurisdictions (state, county, town, etc.) and private recreational land.

The Saratoga County plan® includes statements within Section 4 and each
community’s annex related to areas targeted for future growth and development
that have been identified across the county. As an example, the section of the plan
that addresses earthquakes notes that the entire county is identified as the hazard
area, and, “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.” In addition,
the plan includes hazard maps that illustrate where potential new development is
located in relation to the county’s hazard areas.

® Orange County Single Jurisdiction Hazard Mitigation Plan, DRAFT 2010
7 Rockland County Multi-Jurisdictional Hazard Mitigation Plan, FINAL, October 2010
8 Saratoga County Multi-Jurisdictional Hazard Mitigation Plan, 2009, p. 5.4.5-50
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Another indicator of development that may impact hazard-prone areas is tracking
authorized building permits. Based on the number of permits issued (by month), the
percent change in permits issued December 2012 and January 2013 was an 8% increase.
However, there was a 32% increase in permits issued between January 2012 and January
2013. The wide variation between these percentages undoubtedly takes into account the
increased volume of property repairs and reconstruction due to damages from Hurricane
Sandy in October 2012, and does not reflect a significant amount of growth in new
development.

Although New York State has various land use planning and building construction
measures, such as the New York State Building Code, and Coastal Erosion Hazard Area
regulations, that regulate or limit development in hazard-prone areas, it is primarily the
local jurisdictions (counties and municipalities) that develop and enforce regulatory
policies, codes, and/or practices that provide levels of protection for people and property
from hazards related to development. The best source for detailed local-level development
data and trends is the LHMPs.
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Figure 3.1f: Illustrates the Percent Change in Population, 2000-2010

New York State Census 2010
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3.2 SUMMARY OF HAZARDS ASSESSED FOR RISK AND POTENTIAL

LOSSES

In order to determine the hazards that present the greatest opportunity for mitigation of
exposure and loss, a ranking process was developed based on probability of future events
and severity/ extent of impact.

3.2.1 Ranking Methodology

The hazard mitigation ranking system was developed based on the state’s HAZNY risk
analysis methodology, described in Section 1. The ranking process consisted of
analysis in eight areas related to natural hazards:

e Scope

e C(Cascade effects

e Frequency (relative probability of occurrence based on rating noted in Table 3.1e,
Section 3.1.3, above.)

Impact-People

Impact - Private Property

Impact-Community Infrastructure

Onset

Duration (time hazard is active)

Each category listed above included a series of questions that were used as the basis for the
point system developed for ranking. Although HAZNY has a pre-defined numerical ranking
system, it is predominantly focused on factors that impact preparedness and response
capabilities. For the purpose of mitigation, an additional category, “Mitigation Potential”
was added as a weighting factor to ensure that all hazards were considered for appropriate
mitigation measures, based on cost benefit potential and technical feasibility. For the
purpose of mitigation planning and activities, a point scale ranging from 9 (minimum) to 34
(maximum) was developed and applied to identify the hazards with the highest potential
for mitigation. A score of 20 was selected as the appropriate cut-off point to separate
high/moderate hazards from low hazards that required no further consideration for risk
assessment due to low probability, limited impact or severity, or mitigation potential.
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The ranking process, approved by the 2014 SHMP Planning Team in September 2013,
resulted in the identification of six of the fifteen hazards ranked as high, which required
further analysis to conduct the comprehensive risk assessment.

The following criteria specifically applied to those hazards ranked as high hazards:

1.

History - High rating indicates that the hazard has affected the state often in the
past and that the hazard has occurred often and/or with widespread or severe
consequences.

. Presence of susceptible areas - High rating indicates that the state has numerous

facilities, operations, or populations that may be subjected to impact or damage
from the hazard.

. Data availability - High rating indicates that sufficient quality data is available to

permit an accurate and comprehensive risk assessment.

Federal disaster declarations - High rating indicates that the state has received
numerous disaster declarations for the particular hazard.

Potential for Mitigation - High rating indicates that there are ways to address the
hazard, and that the methods are technically feasible and have the potential to be
cost-effective.

Two additional hazards (wildfire and landslide), although they were ranked as low
hazards, were determined to have to some potential for mitigation. Because the overall
scores of these two hazards were below the cut-off point of 20 for a high hazard, a full risk
assessment was not required; however, the probability of identifying cost-effective and
feasible mitigation activities was determined to be substantial enough to include mitigation
activities for both hazards.
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Table 3.2a: Ranking of Hazards Identified in the 2014 SHMP, based on HAZNY-
Mitigation scale

Scope

Single location

Several individual locations

Small region

Large region

Cascade Effects

None

Highly unlikely

Some potential

Highly likely

Frequency

Rare event (<once every 50yr)

Infrequent (once every 8 50vyr)

Regular (once every 1-7 yr)

Frequent (once a year)

Impact - People

Serious injury/death likely, not large numbers
Serious injury/death likely, large numbers
Serious injury/death likely, extreme numbers 3|3
Impact - Private Property
Little or no damage
Moderate damage
Severe damage 3|3
Impact - Community Infrastructure

Little or no structural damage

Moderal structural damage

Severe structural damage

Onset

Up to one week warning

One day warning

Several hours warning

No warning

Duration - Time Hazard is Active

Less than one day

One day warning

Two-three days

Four days - week

More than one week

Mitigation Potential

Largely preparedness & response based
Unlikely cost-benefit & technical feasibility
Possible cost-benefit & technical feasibility
Likely cost-benefit & technical feasibility 4 4 4 4

SCORE 28| 26| 26| 24| 23| 22| 19| 19| 18| 18| 17| 16] 15| 15| 12
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**Although hazard scores were in the “low” range, these hazards have the potential for cost-effective
mitigation activities.
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Six hazards were ranked as high in the 2014 ranking process, based on
probability /frequency, severity/impact and mitigation potential, as described in Table
3.2b.

Table3.2b: Summary of Hazards Profiled and Assessed for Risk and Potential Loss*

Natural Hazards Ranking (Score) Final Disposition in Plan

Hurtians HIgh(28) | ent conducted
Climate Change High (26) zsr?eﬁslfisﬁf cf:rllldrliired
Flood HIENZ6) | i oment conducted
High Winds High29) | et conducted
Earthquake High (23) z;:fslser(rilgrrllf cf(?rllldlzilt(ed
Coastal Eroston HIGh(22) | et conducted

*Minimum score is 9; maximum score is 34.

Nine of the fifteen hazards identified in Table 3.2a were addressed within hazard profiles;
however, as a result of the information assessed in the profiles they were eventually
excluded in the full risk assessment for the 2014 update. Table 3.2c lists the nine hazards
that were excluded or minimally addressed in this plan along with justification for this
determination.

Table 3.2c: Hazards Excluded or Minimally Addressed in the 2014 SHMP

Hazard Why Hazard was not Assessed Final Disposition

Profile for Risk and Loss in Plan

= New York is not covered by a National = Profiled, but detailed
Avalanche Center.

Avalanche . risk assessment not
= New York does not have a history of any .
required

declared state or federal avalanche disasters.

= New York experiences some occurrences and

has some potential for loss, but projected " Profiled, but detailed

pEoueht impacts to people, property and infrastructure risk a.lssessment not
required
are low.
= New York .does experience high summ.ertlme = Profiled, but detailed
Extreme and low winter temperatures, but the impacts .
. risk assessment not
Temperatures generally do not exceed local capabilities. required
= New York does not have a history of any 9
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Hazard

Profile

Why Hazard was not Assessed
for Risk and Loss

Final Disposition
in Plan

declared state or federal extreme heat/cold
disasters.

Some elements of the extreme heat hazard are
included in the drought hazard profile and
mitigation strategy

New York experiences some occurrences and
has some potential for loss, but projected

Profiled, but detailed

Hailstorm . : risk assessment not
impacts to people, property and infrastructure .
required
are low.
New York does have a land subsidence and
Land expansive soils hazard, but the hazard areas, Profiled, but detailed

Subsidence and
Expansive Soils

history, impacts, and mitigation strategies are
addressed through levee safety programs in
the DEC and the USACE.

risk assessment not
required

Landslide

New York has experienced some occurrences;
however, most are localized and losses are
typically low. There is some opportunity for
mitigation related to transportation
infrastructure.

Profiled, but detailed
risk assessment not
required

Severe Winter

New York has occurrences and some potential
for losses; however, losses are typically low
and are related to preparedness and

Profiled, but detailed
risk assessment not

Storm emergency protective measures (response), .
o . . required

providing little opportunity for cost-effective

mitigation at the state level.

There have been no past occurrences and the Profiled, but detailed
Tsunami projected impacts to people, property and risk assessment not

infrastructure are localized. required

Most wildfires are small, localized events that

have little potential for broad impact. Profiled, but detailed
Wildfire New York has had a minimal number of risk assessment not

declared wildfire disasters, but there is some
opportunity for mitigation

required
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3.2.2 Data Sources and Limitations

e Code of Federal Regulations (CFR) at Title 44, Chapter 1, Part 201.4 - Standard
State Mitigation Planning

e Code of Federal Regulations (CFR) at Title 44, Chapter 1, Part 201.6 - Local
Mitigation Planning

e FEMA Mitigation Planning “Tool Kit”, Mitigation Planning Series

o FEMA “How to Guide: Understanding Your Risks” (FEMA 386-2)
o FEMA, “Integrating Historic Property and Cultural Resources Considerations
in Hazard Mitigation Planning” (FEMA 386-6)

e New York State Local Hazard Mitigation Planning Standards, NYSDHSES (October
2012)

e Disaster Planning for Historic Sites, Florida Department of State and Florida
Division of Emergency Management (2005)

e Disaster Mitigation for Historic Properties, Florida Department of State and Florida
Division of Emergency Management (2008)

e Hurricane Sandy recovery is still in progress and final data related to impacts and
costs are not yet available. Data will be collected and added during the next phase
of annual maintenance of the plan.

e A project to produce a statewide inventory of facilities was initiated in August
2013, with a projected completion date of the initial pilot for mid-2014. The pilot
will identify and assess one category of state critical infrastructure, residential
facilities, and develop the methodology for what is anticipated to be a multi-year
project. The methodology will include analysis of hazard vulnerability and
estimated potential losses to state facilities from future hazard events which will be
added to future SHMP updates for GIS analysis to capture a more detailed picture of
state facility vulnerabilities and potential losses for natural hazards.
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Section 3.3 AVALANCHE

2014 SHMP Update

Avalanche is addressed in the 2014 update as a new hazard section, to ensure consistency
with the mitigation planning requirements detailed in 44 CFR §201.4(c)(2)(i). Research
included:

¢ Identification of characteristics, locations and previous occurrences

e Research for probability, vulnerability, and losses

e Review of local hazard mitigation plans for hazard ranking, vulnerability and loss

3.3.1 Avalanche Profile

Hazard Definition and Key Terms
A downhill fall of snow: a rapid downhill flow of a large mass of
Avalanche snow or ice dislodged from a mountainside or the top of a
precipice.

Characteristics

An avalanche is a mass of snow sliding down a mountainside, normally occurring on terrain
where snow is deposited on slopes of 20 degrees or more. Avalanches are also called
“snowslides”; however, there is no difference in these terms!. Snow accumulates to
sufficient depths on high mount peaks and slopes to create conditions conducive to
avalanches. While avalanche danger increases during and immediately after major
snowfalls, as well as during thaws, avalanches can occur in any situation where snow, slope
and weather conditions combine to create the proper conditions.

While avalanche danger increases during and immediately after major snowfalls, as well as
during thaws, avalanches can occur in any situation where snow, slope and weather
conditions combine to create the proper conditions.

Location

Avalanches have occurred typically in the back country of the Adirondack Mountains.
Avalanche Lake, which sits between the vertical cliffs of Avalanche Mountain and Mount
Colden, has been the site of at least two previous avalanches which caused elevation of the
bed of Avalanche Lake2.

! Avalanche Preparedness Brochure, New York State Department of Environment and Conservation
(NYSDEQ).
2NYS DEC

A 4

Y.
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e DU

(c) 1998 Greg Smith m% 5. "%‘ it =

Source: http://www.adirondack-park.net/lakes/avalanche.lake.htm
Adirondack Mountains, New York

L; Avalanche Lake,

Previous Occurrences

Rare, localized avalanches have occurred in some mountainous regions of the state. A large
avalanche occurred on August 20, 1869, creating a number of landslides on Mount Colden,
the rubble from which substantially raised the level of Avalanche Lake. Another avalanche
in 1942 caused further slides that raised the lake level by 10 feet3.

One avalanche incident has been reported between 1996 and 2013 (National Climatic Data
Center, NOAA). An avalanche in Western Essex County on February 19, 2000 took one life
and caused 5 injuries; however, no property damage was reported.

Additional unconfirmed occurrences from one source* reported a total of 14 avalanche
incidents, some involving fatalities or injuries, attributing the avalanches to skiers,
snowshoers, or ice climbers, usually on steep, open terrain such as a cliff or a slide.
Unofficial reports® of some incidents include:

e March 8, 1975 - Three ice climbers suffered severe injuries when they were caught
in an avalanche on a cliff near Chapel Pond.

* McMartin, Barbara and Bill Ingersoll. (2004) Discover the Adirondack High Peaks. (3rd Ed.) Discover
the Adirondack series, Canada Lake, NY: Lake View Press.

4“A Short History of Adirondack Avalanches”, Phil Brown, The Adirondack Almanac, February 1, 2010

5 Ibid.
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e March 15, 1975 - A snowshoer was on a slide path on Macomb Mountain when an
avalanche swept him five hundred feet. He was partially buried but managed to
escape injury.

e April 1990 - A veteran ice climber was standing at the bottom of the North Face of
Gothics when an avalanche occurred. He was able to dig himself out and climb the
slope.

e March 1997 - An avalanche swept two backcountry skiers down a steep slide on
Mount Colden. Although the skiers were bruised, trees prevented their descent and
they were able to ski out.

e An avalanche occurred on “Angel Slide”, Wright Peak on February 27, 2010, catching
two skiers in the incident.

Because avalanches occur in back-country areas of the Adirondack Mountains, the New
York State Department of Environmental Conservation (DEC) has developed an Avalanche
Preparedness brochure, targeted to people who pursue winter sports in the area, about the
potential for avalanches and how to be better prepared. The DEC brochure® provides these
suggestions for basic avalanche awareness:

Know basic avalanche rescue techniques
Check the snow depth

Check how much new snow has fallen
Practice safe route finding

Check the degree of the slope

Check the terrain

Carry basic avalanche rescue equipment
Never travel alone

Let someone know where you are going
Do not be afraid to turn around

Use common sense

Probability of Future Occurrences

e Based on the history of one previous occurrence, avalanches are likely to occur in
the same area that was previously impacted by the hazard, but are infrequent
(occurrence expected once every 8-50 years).

® Avalanche Preparedness in the Adirondacks, NYSDEC,
www.dec.ny.gov/docs/lands forests pdf/avalanche.pdf
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Justification for Not Performing Vulnerability /Loss Assessment

Avalanche occurrences are typically local in scale; and, while past occurrences have
resulted in loss of life, the magnitude of an event is not considered likely to cause a life
safety threat to large populations. The HAZNY-Mitigation ranking process identified
Avalanche as a “low” hazard with a score of 15. (See Section 3.2.1.) Consequently, it is
determined that there is not sufficient evidence that Avalanche has a high level of overall
risk to justify further analysis for the 2014 SHMP update.

The additional information provided in the Risk Assessment sections below serves as
guidance for impact and consequence analysis for local hazard mitigation and operational
planning.

3.3.2 Assessment of Vulnerability by Jurisdiction

Avalanches have occurred only in the Adirondack Mountains, most often on slopes between
30 and 50 degrees. Based on review of the 56 FEMA-approved local hazard mitigation
plans (LHMP), Essex and Yates Counties identify avalanche as a hazard; however, Essex
County’s Hazard Mitigation Plan (2011) ranks the hazard as moderately low and Yates
County ranks it as low. The Yates County LHMP (2011) notes that, “The steeply sloped
areas of Yates County are heavily treed and vegetated, which along with climatic factors
associated with the Finger Lakes and local topography, tend to minimize the kind of snow
pack and risk associated with an avalanche”.

Although Essex County identifies avalanche as a moderately low hazard, the County’s
Hazard Mitigation Plan provided the following information related to avalanche:

“Avalanche: In February of 2002 a backcountry avalanche in the high peak region of
the county took the life of a cross-country skier. The area was known to be prone to
avalanche but it is rare that the quantity of snow exists at one time.”

3.3.3 Assessment of Vulnerability of State Facilities

State buildings and facilities are typically not vulnerable to avalanches, as they generally
occur in undeveloped areas. There is a very low possibility that state park facilities could
be damaged, but there is no historical incidence of this occurring and the probability for
future events in areas where state-owned facilities are located is low.

3.3.4 Estimate of Potential Losses by Jurisdiction

There is no recorded incidence of property loss associated with the one documented event
in Essex County. Because avalanches tend to occur in undeveloped back-country areas, no
future losses are anticipated.
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3.3.5 Estimate of Potential Losses of State Facilities

While state park and preservation lands could potentially be impacted by avalanche, they
have previously occurred in state-owned undeveloped areas and there is little potential for
losses associated with state facilities.

3.3.6 Data Limitations and Key Documents

e Only two of the FEMA-approved local hazard mitigation plans in New York State
identify avalanche as a hazard. One county plan (Essex) provides information on a
previous occurrence that resulted in one fatality, but does not indicate that there
were any property losses resulting from the event.

e New York State Adirondack Park Agency (avalanche history)

¢ National Climatic Data Center (NCDC)(avalanche history)

e New York State Department of Environmental Conservation (avalanche
characteristics and preparedness measures)
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Section 3.4: CLIMATE CHANGE

2014 SHMP Update

Climate Change was included in the 2011 plan (Section 3.3.1) as a discussion; however, it
is expanded in this 2014 update as a separate section to highlight current initiatives by
New York State, and to report on adaptation strategies being developed by the state. This
section includes the climate change information from the 2011 plan.

This section is not intended to provide a comprehensive review of current scientific
evidence and data on climate change, on either a global or jurisdictional scale. In addition,
it is not intended to propose or advocate for specific policy-making or regulatory
initiatives related to climate change. It is intended to serve as a guide for identifying
potential mitigation activities for New York State agencies and local jurisdictions, and to
link these activities to strategies, goals and objectives that address mitigation to the
impacts and consequences of climate change.

For the purpose of profiling climate change for the 2014 plan update, hazards affected by
climate change or its consequences are addressed in this section. Additional data and
information related to specific hazards can be found within the respective hazard sections
of this plan.

While this plan carefully outlines all natural hazards that threaten our communities, it is
recommended that elected officials, planners, and the emergency response/mitigation
community recognize the potential for the changing nature of climate and its impacts.

New information and data related to climate change included in the 2014 SHMP update:

Characteristics

Location

Previous events, vulnerabilities and estimated losses

Climate change adaptation initiatives

Local plan information related to potential impacts, vulnerabilities and losses
Changes in development in hazard-prone areas

Specific data sources and key documents are listed at the end of this section.
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Characteristics

Climate change is a worldwide concern because of its potential to significantly impact
people, natural resources, and economic conditions around the globe. While the magnitude
of these changes is difficult to predict, there is broad agreement that they will continue to
occur and will dramatically affect many aspects of peoples’ daily lives.

Climate change, in and of itself, is not an individual hazard, and is not required to be
addressed by Federal mitigation planning criteria, but analysis of the conditions brought on
by climate change can provide a better understanding of how risk and vulnerabilities of
population, property, environment and the economy may be affected in the future. In
addition, changing climatic conditions may exacerbate the impacts of the other hazards
that currently affect New York State. Since the 2011 plan, there has been increased
confidence that certain changes in multiple atmospheric conditions can be attributed to
climate change.

The effects of climate change are already impacting New York State and are projected to
increase in the coming years. At the same time, this presents the opportunity to research,
identify, and initiate appropriate adaptive strategies and activities that can lessen the
effects of climate change on the environment and future populations.

Hazard Definition and Key Terms

New York State Department of Environmental Conservation Policy
CP-49 identifies types of environmental variables vulnerable to
climate change as:

Temperature (air, water and ground)
Precipitation

Water quantity/quality

Snow/ice

Sea level rise

Storm frequency and intensity
Humidity

Evaporation

e Wind speed and direction

Climate Change

These environmental factors also link to other natural hazards and
their impacts that area outlined in this plan, which include coastal
erosion, flooding, drought, and wildfire.

Climate change is a shift in long-term weather patterns: temperature, precipitation, wind,
and more. While the body of scientific evidence that the climate is changing has been
universally accepted, the complexities within this field of study make it difficult to precisely
define the full scope and magnitude of its consequences. However, climate change experts
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are in agreement that one of the greatest threats posed by global warming is sea level rise,
which is expected to increase coastal flood frequency and severity from tropical cyclones,
extra tropical cyclones and other severe coastal storms.

Figure 3.4a illustrates the widespread impacts of climate change on the natural
environment.

Source: http://3.bp.blogspot.com

While climate change may be due in part to natural processes and forces, it is extremely
likely (i.e., with 99-100% certainty) that a significant portion of climate change is due to the
influence of human beings on nature. In addition to reducing greenhouse gas emissions to
lessen the degree of climate change, the state’s approach to addressing climate change and
its potential impacts is also through adaptation strategies, which are adjustments in natural
or human systems to better prepare for the impacts of a changing environment.

3.4.1 Climate Change Profile

Conditions related to climate change are expected to alter both average climate and the
frequency and intensity of extreme weather events in New York Statel, which will, in turn,
exacerbate what in the past were considered to be “expected” impacts and consequences of

! Responding to Climate Change in New York State (ClimAID), November 2011, p. 259. The ClimAID report
was funded by the New York State Energy Research and Development Authority (NYSERDA), provides the
best available scientific information specific to the effects of climate change on energy systems in New York
State. p. 259
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weather events. These conditions will significantly increase the risk to people, property,
environment, and the economy. In addition, indirect impacts on infrastructure may be
greater than the direct impacts. One of the most comprehensive studies on climate change
in New York State, Assessment for Effective Climate Change Adaptation Strategies in New
York State (ClimAID), (November 2011), was funded by the New York State Energy
Research and Development Authority (NYSERDA) and focused on eight critical sectors
within the state - agriculture, coastal zones, ecosystems, energy, public health,
telecommunications, transportation, water resources. Each sector was analyzed for risks,
vulnerability, and potential challenges caused by conditions related to climate change, as
well as potential adaptation strategies. For example, specific risks to the supply,
distribution, demand and consumption of energy were identified, linked to principal
climate variables, defined, and assigned to locations and “crosscutting links” such as public
health, water resources, agriculture or
(”Climate change is a reality,\ comr.m.micatior.ls. As an additional example,

conditions linked to prolonged high
extreme weather is a reality, temperatures and extreme weather events
and it is a reality that we are may temporarily or permanently change
energy demand patterns.2 The ClimAID Report
also proposes potential adaptive strategies to
mitigate significant effects of climate change on
the state’s power generation systems.

vulnerable.”

-Governor Andrew Cuomo
October 2012

k j These following issues highlighted in the
ClimAID reports® are also identified in the
soon-to-be-released National Climate Assessment Report (draft, September 2013).

e Heat waves, coastal flooding due to sea level rise, and river flooding due to more
extreme precipitation events will pose a growing challenge to the region’s
environmental, social, and economic systems. This will increase the vulnerability of
the region’s residents, especially populations that are already most disadvantaged.

¢ Infrastructure will be increasingly compromised by climate-related hazards
including sea level rise and coastal flooding, and intense precipitation events.

e Agriculture and ecosystems will be increasingly stressed by climate-related hazards,
including higher temperatures, sea level rise and coastal flooding, and more extreme
precipitation events. A longer growing season may allow farmers to explore new
crop options, but this and other adaptations will not be cost or risk-free, and
inequities exist in the capacity for adaptation.

e While a majority of states and several municipalities have begun to incorporate the
risk of climate change into their planning activities, implementation of adaptation
measures is still at early stages.

2 ClimAID, p. 260
* ClimAID, p- 3 (These issues are also identified in the soon-to-be-released National Climate Assessment
Report (draft, September 2013)).
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Coastal and Inland Erosion

New York’s coastline is subject to a variety of hazards, including coastal storms, long-term
sea level rise, erosion, and saltwater intrusion. Development and human settlement puts
lives and properties at risk to these coastal hazards.

An area’s potential for erosion is determined by four factors: soil characteristics, vegetative
cover, climate/rainfall, and topography. The two major erosion mechanisms are wind and
water. Wind that blows across sparsely vegetated or disturbed lands can cause erosion by
picking up soil, carrying it through the air, and displacing it in another site. Water erosion
occurs over land, and in streams and channels. Major storms can cause coastal erosion
from the combination of high winds and heavy surf and storm surge. Climate change could
exacerbate conditions that lead to both coastal and inland erosion.

Based on various assessments of shoreline changes since the mid-1800s, New York’s
beaches appear to be experiencing net erosion in general, but beach renourishment has
been used in a number of areas as a method to stabilize this underlying trend. Long-term
shoreline change rates vary from marginally accretional along some standard beaches, to
highly erosional (as much as 20 feet per year) in some highly dynamic inlet areas.
Beginning with Hurricane Irene in 2011 and again with Hurricane Sandy in 2012, Fire
Island in Suffolk County has experienced above average erosion rates and is considered one
of the most vulnerable beaches in New York State. (Additional information related to the
USGS Fire Island Survey is provided in Section 3.5: Coastal Erosion.)

Coastal erosion and other climate change hazards are also discussed in the following
hazard sections:

Section 3.5 Coastal Erosion
Section 3.8 Extreme Temperatures
Section 3.9 Flood

Section 3.12 Hurricane

Section 3.17 Wildfire

Drought

Rising summer temperatures, along with little change in summer rainfall are projected to
increase the frequency of short-term (one to three month) droughts. This scenario will
lead to impacts on the natural and managed ecosystems across the state. Water
management and hydrology are also affected. In addition, drought has been directly linked
to an increasing number of land subsidence incidents in other parts of the world. In
France, for example, subsidence-related insurance claims have risen by over 50 percent in
the last 20 years, costing the affected regions an average $425 million a year*.

4 , . .
Lloyd’s Insurance conference on agricultural issues
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Additional information related to the characteristics, vulnerabilities and losses for Drought
is provided in Section 3.6.

Extreme Temperatures

Temperatures in the Northeast are projected to increase an additional 4.0 to 9.0 degrees
Fahrenheit in New York State by the year 20805. Consequences of this change will lead to
increased energy usage with direct impact on energy demand and supply. Within 40 years
and beyond, the choices made for emissions could make a dramatic difference in the
projected impacts of extreme temperatures on energy use.

Since 1970, the annual average temperature in the Northeast has increased by 1.5°F, with
winter temperatures rising twice as much. Warming has resulted in many other climate-
related changes, including:

e More frequent days with temperatures above 90°F
e Alonger growing season
e Increased heavy precipitation

It is unclear whether the frequency or severity of ice storms will change across the state
over the next few decades. Some sources predict less winter precipitation falling as snow
and more as rain with reduced snowpack. Shorter snow seasons and earlier spring
snowmelts are also predicted. However, it is possible that by later this century, changes in
the winter snow patterns will impact the southern and northern parts of the state
differently, with fewer ice storms in the south. The impact on frequency or severity of ice
storms in northern New York later in the century is less uncertain®.

The Northeast is projected to face continued warming and more extensive climate-related
changes, some of which could dramatically alter the region’s economy, landscape,
character, and quality of life. Also as more northerly areas warm up, insects and pathogens
thrive, which may lead to an increasing use of pesticides as the number of affected areas
grows. Earlier springs and warmer winters will also lead to growing insect populations.

In addition, changing temperatures will encourage weed-growth to move farther
northward, competing with and sometimes overcoming agricultural crops and significantly
increasing the costs to produce food.

5 ClimAID, p. 29
6 Confronting Climate Change in the U.S. Northeast: Science, Impacts, and Solutions, Northeast Climate Impacts
Assessment (2007), Union of Concerned Scientists
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Figure 3.4b illustrates the potential impact of changes in the average summer heat index
by the end of the 21st Century.

Upstate New York NYC Tri-State Region
Migrating State —
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Changes in average sum- J

{
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greater NYC metropolitan
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Source: Confronting Climate Change in the U.S. Northeast: Science, Impacts, and Solutions, Northeast
Climate Impacts Assessment (2007), Union of Concerned Scientists.

Adaptive strategies to lower emissions could reduce the impact of extreme temperatures to
the energy sector. Higher emissions are projected to worsen impacts, which would include
the following.

e Winters in the Northeast would be much shorter with fewer cold days and more
precipitation.

e The length of the winter snow season would be cut in half across northern New
York, and reduced to a week or two in southern parts of the region.

e (ities that today experience few days above 100°F each summer would average 20
such days per summer.

e Short-term (one- to three-month) droughts are projected to occur as frequently as
once each summer in the Catskill and Adirondack Mountains, and across the New
England states.

e Hot summer conditions would arrive three weeks earlier and last three weeks
longer into the fall.

e Sealevelin this region is projected to rise more than the global average
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Additional information related to the characteristics, vulnerabilities and potential losses
due to extreme temperatures is provided in Section 3.8.

Precipitation, Flooding and Landslides

Precipitation patterns related to climate change are expected to shift in the coming
decades. Figure 3.4c illustrates the potential increase in precipitation that could impact
New York State by the end of the century. Based on this projection, areas of New York State
could see an increase of 3 to 6 inches of rainfall per year. Additionally, this precipitation is
projected to occur more often as heavy downpours. Increased precipitation and
downpours will lead to more flooding, impacting people, property, and the environment. It
can also potentially increase landslides due to higher moisture levels in soils. In addition,
changes in precipitation will impact crop production and other segments of the agricultural
economy.

Figure 3.4c: Change in Precipitation by the End of 215t Century

CHANGE IN PRECIPITATION BY END OF 21st CENTURY
inches of liquid water per year

| N
o o & & o

" as projected by NOAA/GFDL CM2.1

Source: NOAA

The Northeast region is also projected to see an increase of approximately 20 to 30% in
winter precipitation’. Projections are based on lower- or higher-emissions scenarios,
which also identify the potential number of “snow-days” across the state. In a high-
emission scenario, the Adirondack region could see the snow season cut in half; a low-
emission scenario would retain about three-quarters of its snow season, or two to three

7 Confronting Climate Change

4

Y.
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weeks of snow cover per winter month) which would carry over to an impact on the winter
tourist economy.

Additional information related to the characteristics, vulnerabilities and potential losses
due to precipitation is provided in Section 3.9: Flooding.

Severe Storms

Although climatologists are unsure whether the increasing cycle of tropical storm events
since 1995 is part of a multi-decadal cycle that will eventually decline, or whether it will be
influenced by increasing conditions due to climate change, projections indicate that the
severity of all storms and their impacts are increasing and will continue to do so.

Studies link increased tropical storm energy and duration to warmer ocean temperatures®.
Return intervals of severe storms may also be shortened, resulting in high tide peaks, for
example, that occur once every ten years rather than once every hundred years.

Additional information related to the characteristics, vulnerabilities and potential losses
due to severe storms is provided in Section 3.10: Hailstorm, Section 3.11: High Winds,
3.12: Hurricane and Section 3.15: Severe Winter Storm.

Sea Level Rise

Sea level rise associated with climate change will have significant effects on coastal areas.
Rising seas will increase coastal erosion, flood wetlands and low-lying lands and worsen
coastal flooding. Increased salinity will also impact estuaries and aquifers. Heavy
precipitation associated with coastal storms causes increased runoff and river surges that
intensify the effects of storm surges from the sea. Levees and seawalls currently protect
many coastal areas, but these structures have been designed for current sea level and may
be overtopped in the future or undermined by increased erosion.

Various projections of the extent and costs of sea level rise in the next century have been
made:

e Residential structures in the 100-year floodplain of New York City and Nassau,
Suffolk and Westchester counties have a total estimated value of over $125 billion.
While this figure includes riverine as well as coastal flood plains, it reflects the scale
of flood exposure in the region. The wide range of options available to address
protection of these structures, in addition to the extent and timing will influence the
ultimate costs.

e Adaptation measures for coastal areas such as the construction of bulkheads, dikes,
and pumping systems can protect property, but these measures are likely to result

8 Atlantic Hurricanes and Natural Variability in 2005, Trenberth and Shea, Geophysical Research Letters,
2006. 2. Increasing Destructiveness of Tropical Cyclones over the past 30 years, Kerry Emanuel, Nature,
V.436, Aug 2005
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in further loss of wetlands and beaches with detrimental effects on fish and wildlife,
recreation, and tourism. Elevation of structures and land surfaces, and land-use
policies that allow shorelines to retreat naturally are less disruptive response
strategies but are challenging to implement in areas already highly developed. Land
elevation and beach nourishment are attractive options in many ways; yet they are
not feasible in all locations, and they require extraordinary financial and political
commitments into the indefinite future.

The ClimAID report® projects a sea-level rise of 8 to 23 inches by the 2080s, or a
range of 37 to 55 inches with a rapid ice melt scenario. The International Panel on
Climate Change (IPCC) predicts, “a sea-level rise of at least one to two feet can be
expected by the end of the century, though a wide range of sea-level rise scenarios
exist. The growing urban footprint and increasing population density in coastal
areas has also amplified the financial and societal impacts of such events0.” Either
scenario will cause a significant impact to coastal assets.

In addition to these sources, the State Sea Level Rise Task Force, charged by the New York
State Legislature in 2007 with developing recommendations for adapting to sea level rise,
adopted the sea level rise projections in the table below for two regions of the state.
Although these projections have not been officially adopted by the Legislature or any New
York State agency for regulatory purposes, the New York State Department of
Environmental Conservation (DEC) considers them the best available projections for
planning purposes!..

Table 3.4a: Projected Sea Level Rise in Two Regions of New York (ClimAID
Integrated Assessment, 2011)

Lower Hudson

Valley & Long
Island

Sea level rise 2to5in 7to 12 in 12 to 23 in

Sea level rise with
rapid ice-melt 5to 10in 19-29in 41to 55in
scenario

° ClimAID, p. 33
10 “Rising Sea Levels Ranked as Greatest Climate Change Threat”, Insurance Journal, 9/4/13
11 NYSDEC Sea Level Rise Website

4
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Mid-Hudson

Valley & Capital
Region

Sea level rise 1to4in 5to9in 8to 18 in

Sea level rise with
rapid ice-melt 4to9in 17 to 26 in 37 to 50 in
scenario

Sea level rise is expected to permanently inundate already low-lying areas and dramatically
accelerate erosion - already a severe problem along New York’s heavily developed coast.
Sea level rise will continue to threaten already-vulnerable homes, businesses and
infrastructure as well as environmentally-sensitive salt marshes and estuaries. These
areas are critical habitats for large numbers of coastal bird and fish species, and provide
ecosystem services such as pollution filtration, sediment trapping, erosion mitigation, and
flood control. Wetlands in most areas have been able to keep pace with historic sea-level
rise by accreting sediment and growing vertically and by moving inland with the
encroaching sea. But the accelerated rates projected for the next 100 years may be too fast
for natural accretion and migration to keep up; additionally, coastal development may
impede the inland movement of these wetlands. Sea level rise will also likely have an
impact on salt water intrusion into coastal freshwater aquifers - impacting drinking water
supplies and crop irrigation. Long Island and parts of New York City rely heavily on ground
water aquifers for drinking water and agriculture.

Wildfire

Climate changes directly and indirectly affect the growth and productivity of forests:
directly due to changes in 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 insect outbreaks, invasive species, wildfires, and
storms.

Forests cover approximately 60% of the state’s total land area. As temperatures increase,
the suitability of a habitat for specific types of trees changes. In addition, there is growing
evidence that prolonged heat waves are likely to lead to a greater incidence of wildfires.
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Figure 3.4d illustrates the relationship between conditions related to climate change,
including extreme temperatures and drought, to wildfires, which can subsequently lead to
impacts to the population, environment, and agriculture.
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Additional information related to the characteristics, vulnerabilities and potential losses
due to wildfires is provided in Section 3.17: Wildfire.

Location (geographic area affected by hazard)

The entire state is potentially vulnerable to the overall effects of climate change related to
extreme temperatures and precipitation. In addition, coastal areas and inland waterways
are especially susceptible to sea level rise, increasing flooding and coastal erosion. The
state’s ecosystem is at risk for significant changes that could impact food and water
supplies, energy, and the economy.
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Sea level rise has the potential to impact 17 counties in New York State that adjoin to tidal
bodies of water:

e Albany e Putnam

e Bronx ¢ Queens

e Columbia e Rensselaer

e Dutchess e Richmond (Staten Island)
e Greene e Rockland

e Kings (Brooklyn) o Suffolk

e Nassau o Ulster

e New York (Manhattan) e Westchester

e Orange

Two of the 62 counties in New York and the five counties that make up New York City are
located along the Atlantic coast, and Long Island Sound, making them especially vulnerable
to hurricanes, sea level rise, erosion, salt water intrusion, and other coastal events.

Coastal events can also have inland-reaching impacts; in particular, the inland counties of
Westchester, Rockland, Albany, Columbia, Dutchess, Greene, Orange, Putnam, Rensselaer,
Rockland, Ulster and Westchester Counties are susceptible to tidal flooding, saltwater
intrusion, and erosion caused by hurricanes and coastal storms. In addition, Erie and
Chautauqua Counties have experienced erosion from storms, and other counties along the
Great Lakes shorelines could become more susceptible to erosion and seiche. Figure3.4e
depicts coastal areas along the Atlantic Ocean, bays, tidal rivers and the Great Lakes with
potential impact from sea level rise.
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Figure 3.4e: Sealevel Rise Projections for Coastal Areas of New York State
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Previous Occurrences

Because of the difficulty in attributing the scope and severity of any particular event to
climate change, it has not been identified as a specific hazard in relation to Federal Disaster
Declarations, nor is it likely to be in the next several years. Climate change involves
interrelated complexities of multiple hazards and conditions, as well as impacts and
consequences. Although some industries (such as insurance companies) have started
developing methodologies for taking climate change into account, tracking occurrences of
climate change over time from a disaster impact probability and severity analysis will be
difficult. Future studies and research may result in an accepted methodology for
measurement.

Previous occurrences linked to specific hazards are addressed in other hazard profiles and
risk assessments:

Section 3.5: Coastal Erosion Section 3.12: Hurricane

Section 3.8: Extreme Temperatures Section 3.17: Wildfire
Section 3.9: Flood
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Probability of Future Events

There is little disagreement within government, academic, and scientific circles that
changes occurring in the atmosphere over multiple decades are impacting the earth’s
climate. Based on research studies, reports, records of historical events over long periods
of time, and predictive models, it is highly likely that climatic changes that New Yorker’s
have been experiencing will occur much faster in the coming years. Although the extent
and magnitude of its impact is not fully determined, ongoing research may further refine
predictions for probability and severity.

Despite the recent impacts from Tropical Storm Lee and Hurricane Irene in 2011, and
Hurricane Sandy and Winter Storm Nemo in October 2012, there is not unanimous
agreement in the scientific community about whether increased Atlantic hurricane activity
since 1995 is due to the effects of climate change or a multi-decadal hurricane cycle. There
is little or no information available on the frequency and distribution of extra-tropical
storms (nor’easters) or on the distribution of their impacts over the landscape. Other than
the historical record, there is also little information available on the frequency of Great
Lakes storms or the distribution of their impacts over the landscape.

Future sea level rise depends on a number of factors. The amount of carbon dioxide (CO2)
emitted will determine how much global warming takes place. The amount of ice that melts
will vary according to the amount of global warming, and the same is true of thermal
expansion.

Potential Impacts and Consequences of Climate Change

The ClimAID Report identifies both near-term and longer-term climate vulnerabilities for
New York Statel2. Vulnerability plays an essential role in determining the severity of
climate change impacts. It is important to conduct a comprehensive assessment of
vulnerability in order to improve the capacity of a society to adjust its functioning in
response to actual and projected climate changes. For the purpose of this hazard,
statements were developed to address vulnerabilities for the following sectors:

Population

Property

Critical Infrastructure

Environment

Economy

Continuity of services/Program operations
e Public confidence in the state’s governance

12 ClimAID, p 6
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Climate Change

The ClimAID Report suggests the following key criteria related to climate impacts in New
York be considered for vulnerability:

. Magnitude

. Timing (e.g., seasonality)

. Persistence and reversibility

. Likelihood (based on estimates of uncertainty)

. Distributional aspects within a region or among socioeconomic groups
. Importance of the at-risk systems

. Thresholds or trigger points that could exacerbate the change

Figure 3.4f is an example of vulnerability analyzed in the ClimAID Report for impacts to
Coastal Zones. [Table will be recreated] (Additional vulnerability tables for other critical
sectors can be found in ClimAID.)

Coastal Zones

. Probability
Main - o . . o . .
. Specific Climate of Specific Climate Variable Likelihood | Consequence without Magnitude of
Climate . R Impact on Resource .
. Variable Climate Note of Impact Adaptation Consequence
Variable .
Variable
Infrastructure and Coastal Property
Entrances to bridges,
tunnels, segments of
highways,
wastewater
High Fail f syst High
treatment plans, and 's aflure or systems 'e
sewer outfall systems
permanently under
sea water
Permanent By 2050, only a
inundation of small increase in .
coastal areas the area Coastal properties
N/A permanently under High Abandonment Medium
permanently
. . sea water
inundated is
expected
v Increase salinity of . )
2 . R Y Corrosion of materials
= influent into . R .
(3] . Medium and equipment, High
> wastewater pollution .
K] failure of systems
p control plants
o Potential loss of life
Coastal property . .
High High
damage .
Economic impact
Increased Likely/ very Will depend both Failure of systems
frequency, likely on sea level rise
intensity, and and on uncertain Complications to High
duration of changes in evacuation routes g
storm surge and tropical cyclones
coastal flooding and nor’easters
More frequent delays
Increased wear and and service
tear on equipment . interruptions on .
) Medium X . Medium
not designed for salt- public transportation
water exposure and low-lying
highways
Ecosystems
Heightened disease Ecosystem
Eg ez ! High " Medi
= * harmful algae '8 vulnerability edium
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blooms, and
increased
competition over
resources
Warmer coastal Northward shift in
sea surface range of habitat for Decline in fishin
tempera-tures Likely N/A many commercial High . g High
R ' industry
important fish and
shellfish species
Affect rates of Potential shortages of
groundwater Medium drinking water High
S recharge lake levels availability
= Increased mean Affect the delivery of
E’_ precipitation nutrients and
o .
@ More likely Increased or reduced . pollutants to coastal .
= N/A Medium . Medium
o than not / stream flow waters potentially
leading to poorer
water quality
Permanent By 2050, only a
inundation of small increase in
coastal areas the area Permanent Loss of critical
N/A inundation of High N High
permanently wetland habitat
. wetlands
inundate by
expected
. Barrier migrations
Will depend both 8 R
o . and loss of barrier
= on sea level rise islands resulting in
o Likely/ Ven and on uncertain Increased beach . .
g .y/ y R R High exposure of the bay High
o Likely changes in erosion .
© . and mainland
L} tropical cyclones .
2 , shoreline to more
and nor’easters . .
oceanic conditions
Increased wave Will depend both
action on sea level rise . .
and on uncertain Erosion and Affect the location
Likely R reshaping of Medium and extent of storm High
changes in X . .
. shorelines surge inundation
tropical cyclones
and nor’easters
Population

Hazards linked to climate change have the potential to instigate both direct and indirect
consequences that affect the health and well-being of the population, including:

Contaminated water

Decreased water quantity

Failure of sanitation systems

Infectious disease outbreak

Loss of health and medical services, including behavioral health
Separation from social, and /or community cultural systems

Job loss

Economic decline

Additional indirect impacts could result in long-term consequences that prohibit or delay
the onset of conditions leading to public health issues. Extreme weather events encourage
outbreaks of disease and infestation; flooding leads to an increase in fungal growth and
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nematodes while drought leads to increases in locust and white fly populations. Changes in
ecosystems, agriculture, and water supplies will have extreme impacts on human health.

Globally, heat was a leading weather-related cause of death. Between 2003 and 2012,
extreme heat was already the top cause of weather-related deaths in the United States,
killing an average of 117 people per year. A recent study!3 found that heat-related
mortality around the world due to the effects of climate change may rise 20 percent by the
2020s, and in some worst-case scenarios, it could increase by 90 percent or more by the
2080s, and the net temperature-related mortality, which includes the drop in deaths
related to cold weather, could jump by a third compared to current levels.

In addition to more intense heat, related deterioration of air quality could increase the risk
of many health problems, especially cardiovascular and respiratory problems. Other
populations which may be considered vulnerable in relation to health and medical systems
and services include:

e Physically and mentally disabled

e Visually impaired

e Electric-dependent (oxygen, ventilators and other medical equipment required for
life-support)

e Elderly

e Lower socio-economic

e Homeless

Projections for warmer winters and hotter summers also increase the opportunity for
vector-borne disease outbreaks such as West Nile Virus and Lyme-disease from mosquitos
and ticks (respectively). Seasonal pollen production will also accelerate, extending allergy
season and increasing risks for asthma.

Emergency responders may also be affected by impacts from climate change, such as
increased service demands, and stress and other personal vulnerabilities.

Multiple projects and initiatives address health and safety of the population in relation to
climate change conditions. Examples include:

e 2013-2017 State Health Improvement Plan (New York State Department of
Health)

o The "Promote a Healthy and Safe Environment" plan for New York State
focuses on four core areas that impact health, which include: water quality,
air quality, built environments, and injuries and occupational health.
'Environment,’ as used in the plan, incorporates all dimensions of the

 Study produced by the Chinese Center for Disease Control and Prevention, and Radley Horton and Patrick
Kinney of Columbia University, reported in the Huffington Post, May 2013.
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physical environment that impact health and safety. The impact of and
adaptation to climate change was included as a cross-cutting issue within this
plan.

Property

The various climate change hazards will impact properties differently. Severe weather
events (hurricanes, storm-induced wave action coastal erosion, high winds, etc.) will be
more likely to damage or destroy residences, businesses and critical infrastructure. Coastal
areas and properties will be especially vulnerable to sea level rise. Although numerous
studies and plans have been or are being developed, there is no conclusive decision on the
optimal approach to reduce the coastal threats to property. There are three general
approaches that could be considered. Some approaches and potential benefits to shoreline
protection are described in Table 3.4b. Depending on the approach and conditions of the
site being addressed, there could be potential for unintended consequences of armoring
which ignores the surge-reducing benefits of things like wetlands. For example, protecting
one area could increase flood impacts in another. Also, there are many options that have
been proposed that are a mix of the three approaches described below that could have a
multitude of benefits.

Table 3.4b: Approaches and Benefits of Shoreline Protection to Address Sea Level
Rise

Approach \ Potential Benefits

Armor the shore with seawalls, dikes, Preserves existing land uses, but wetlands
revetments, bulkheads, and other and beaches are squeezed between
structures development and the rising sea

Preserves the natural shores and existing
land uses, but often costs more than
shoreline armoring

Elevate the land, and possibly wetlands
and beaches, as well

Retreat by allowing the wetlands and Preserves natural shores, but existing land
beaches to take over land that is dry today | uses are lost

Source: .J. Tanski. 2010. “New York”. In The Likelihood of Shore Protection along the Atlantic Coast of the
United States, ed. Titus and Hudgens: Report to the U.S. Environmental Protection Agency

Critical Infrastructure

Much of the critical infrastructure in coastal areas, such as electric, water, sanitary,
communications, and transportation systems could be negatively impacted by multiple
hazards related to climate change, such as rising sea levels, extreme temperatures, drought,
and flood.

As an example, power failures have occurred on numerous occasions in various locations
throughout the State, due to various causes. Since a power failure has the potential of
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being a result of conditions caused by climate change, the probability of failure of the
energy system increases as the intensity of extreme events increases. This type of incident,
depending on severity, could pose significant health and safety risks and would normally
require the involvement of local emergency management organizations to coordinate
provisions for food, shelter, water, heating, etc!4.

The New York City Panel on Climate Change has studied the potential impacts to the City
for several years and has identified the following specific consequences for critical
infrastructurels:

Temperature-related impacts may include:
¢ Increased summertime strain on materials
e Increased peak electricity loads in summer & reduced heating requirements
in winter
Precipitation-related impacts may include:
e Increased street, base