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SECTION 1: INTRODUCTION

SECTION 1.
2016 HMP UPDATE CHANGES

INTRODUCTION

» Section 1, Introduction, was updated to reflect the organization of the 2016 Hazard Mitigation Plan (HMP)

update.

1.1 BACKGROUND

In response to the requirements of the Disaster Mitigation Act of 2000 (DMA 2000),
Sussex County, and the city, towns, townships, and boroughs located therein, have
developed this multi-jurisdictional HMP, which is an update of the 2011 Sussex
County New Jersey All-Hazards Pre-Disaster Mitigation Plan. The DMA 2000
amends the Robert T. Stafford Disaster Relief and Emergency Assistance Act and is
designed to improve planning for, response to, and recovery from disasters by
requiring state and local entities to implement pre-disaster mitigation planning and
develop HMPs. The Federa Emergency Management Agency (FEMA) has issued
guidelines for HMPs. The New Jersey Office of Emergency Management (NJOEM)
also supports plan development for jurisdictionsin New Jersey.

Specifically, the DMA 2000 requires that states, with support from local
governmental agencies, update HMPs on a five-year basis to prepare for and reduce
the potential impacts of natural hazards. The DMA 2000 is intended to facilitate
cooperation between state and local authorities, prompting them to work together.
This enhanced planning will better enable local and state governments to articulate

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

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

such hazards.

accurate needs for mitigation, resulting in faster allocation of funding and more
effective risk reduction projects.

1.1.1 DMA 2000 ORIGINS -THE ROBERT T. STAFFORD DISASTER RELIEF AND
EMERGENCY ASSISTANCE ACT

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

A recent study by the
Multihazard Mitigation
Council (MMC) shows
that each dollar spend
on mitigation saves an

average of $4.00.
FEMA Fact Sheet
‘Mitigation’s Value to
Society”

The DMA 2000 provides an opportunity for states, tribes, and local governments to take
a new and revitalized approach to mitigation planning. The DMA 2000 amended the Stafford Act by repealing
the previous mitigation planning provisions (Section 409) and replacing them with a new set of requirements
(Section 322). This section sets forth the requirements that communities evaluate natural hazards within their
respective jurisdictions and develop an appropriate plan of action to mitigate those hazards, while emphasizing the
need for state, tribal, and local governments to closely coordinate mitigation planning and implementation efforts.

The amended Stafford Act requires that each local jurisdiction identify potential natural hazards to the health,
safety, and well-being of its residents, and identify and prioritize actions that can be taken by the community to
mitigate those hazards—before disaster strikes. For communities to remain eligible for hazard mitigation
assistance from the federal government, they must first prepare, and then maintain and update an HMP (this plan).
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SECTION 1: INTRODUCTION

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

1.1.2 BENEFITS OF MITIGATION PLANNING

The planning process will help prepare citizens and government agencies to better respond when disasters occur.
In addition, mitigation planning allows Sussex County as a whole, as well as the participating municipalities, to
remain eligible for mitigation grant funding for mitigation projects that will reduce the impact of future disaster
events. The long-term benefits of mitigation planning include:

e Anincreased understanding of hazards faced by Sussex County communities;

e A more sustainable and disaster-resistant community;

e Financia savings through partnerships that support planning and mitigation efforts;

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

1.1.3 ORGANIZATIONS INVOLVED IN THE MITIGATION PLANNING EFFORT

Sussex County and the participating jurisdictions intend to implement this HMP with full coordination and
participation of county and local departments, organizations and groups, as well as by coordinating with relevant
state and federal entities. Coordination helps to ensure that stakeholders have established communication
channels and relationships necessary to support mitigation planning and mitigation actions included in Section 6
and in the jurisdictional annexes presented in Section 9. In addition to Sussex County, all municipalities
participated in the planning process (Table 1-1 and Figure 1-1).

Table 1-1. Participating Jurisdictions in Sussex County

Andover Borough Hamburg Borough Sandyston Township
Andover Township Hampton Township Sparta Township
Branchville Borough Hardyston Township Stanhope Borough

Byram Township

Hopatcong Borough

Stillwater Township

Frankford Township

Lafayette Township

Sussex Borough

Franklin Borough

Montague Township

Vernon Township

Fredon Township Town of Newton Walpack Township
Green Township Ogdensburg Borough Wantage Township
Sussex County
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SECTION 1: INTRODUCTION

Figure 1-1. Sussex County, New Jersey

Source: New Jersey Geographic Information Network (NJGIN), Sussex County
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SECTION 1: INTRODUCTION

Multiple Agency Support for Hazard Mitigation

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

Additional input and support for this planning effort was obtained from arange of agencies and through public
involvement (as discussed in Section 3). Under the project management of the Sussex County Sheriff’s
Office/Division of Emergency Management, oversight for the preparation of this HMP was provided by the
Sussex County Hazard Mitigation Steering and Planning Committees. Details regarding the roles and
responsibilities of the Steering and Planning Committees are also further discussed in Section 3. The Steering
Committee, consisting of representatives from county departments, has been formed to plan, guide, expedite,
and implement the planning process. A list of Steering Committee and Planning Committee members is
provided in Section 3.

This HMP update was prepared in accordance with the following regulations and guidance:

e FEMA Loca Mitigation Planning Handbook, March 2013

o FEMA Integrating Hazard Mitigation into Local Planning, March 2013
e Local Mitigation Plan Review Guide, October 1, 2011

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

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

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

e FEMA Mitigation Planning How-to Series (FEMA 386-1 through 4, 2002), available at:
https://www.fema.gov/media-library/collections/6.

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

Table 1-2. FEMA Local Mitigation Plan Review Crosswalk

Plan Criteria Primary Location in HMP

Prerequisites

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

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

Risk Assessment

Identifying Hazards: §201.6(c)(2)(i) Volumel, Section 5.2

Profiling Hazards: 8201.6(c)(2)(i) Volumel, Section 5.4

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

Volumel, Section 4.0

Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A) Volume | Section 5.4

Assessing Vulnerability: Estimating Potential Losses: §201.6(c)(2)(ii)(B) Volumel, Section 5.4
-It DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 1-4
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Plan Criteria ‘ Primary Location in HMP

Assessing VVulnerability: Analyzing Development Trends: §201.6(c)(2)(ii)(C) xg: e O A s

Mitigation Strategy

Volume, Section 6.0;

Loca Hazard Mitigation Goals: §201.6(c)(3)(i) Volume I1. Section 9 Annexes

Volume, Section 6.0;

Identification and Analysis of Mitigation Actions: §201.6(c)(3)(ii) Volume 1. Section 9 Annexes

Volume, Section 6.0;

Implementation of Mitigation Actions: §201.6(c)(3)(iii) Volume I Section 9 Annexes

Volumel, Section 6.0;

Multi-Jurisdictional Mitigation Actions: §201.6(c)(3)(iv) Volume |1 Section 9 Annexes

Plan M aintenance Process

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

Volumel, Section 7.0;

Incorporation into Existing Planning Mechanisms: §201.6(c)(4)(ii) Volume 1. Section 9 Annexes

Continued Public Involvement: §201.6(c)(4)(iii) Volumel, Section 7.0

Organization

The Sussex County Multi-Jurisdictional HMP update has been organized into a two-volume plan to facilitate
use of this plan as aresource for each participant. This HMP update provides a detailed review and analysis of
hazards of concern, resources, and demographics of Sussex County and participating municipalities.

Volume | is intended for use as a resource for on-going mitigation analysis. Volume Il consists of an annex
dedicated to each participating jurisdiction. Each annex summarizes the jurisdiction’s legal, regulatory, and
fiscal capabilities; vulnerabilities to natural hazards, status of past mitigation actions; and provides an
individualized mitigation strategy. The annexes are intended to provide an expedient resource for each
jurisdiction for implementation of mitigation projects and future grant opportunities.

Hazards of Concern

Sussex County and participating jurisdictions reviewed the natural hazards that caused measurable impacts in
the planning area, and updated the list of hazards of concern based on events, losses, and information available
since the 2011 HMP. In addition, human-caused hazards were included. Sussex County and participating
jurisdictions evaluated the risk and vulnerability due to each of the hazards of concern on the assets of each
participating jurisdiction. Although the resulting hazard risk rankings varied for each jurisdiction, the
summary risk rankings corresponded with that of Sussex County and are indicated in each jurisdictional annex.
The hazard risk ranks were used to focus and prioritize individual jurisdictional mitigation strategies.

Goals and Objectives

The plan has incorporated mitigation goals and objectives as a basis for the planning process and to guide the
selection of appropriate mitigation actions addressing all hazards of concern. This HMP update has revised the
2011 goals and objectives, asidentified in Section 6.

Plan Integration into Other Planning Mechanisms

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

-It DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 1-5
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SECTION 1: INTRODUCTION

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

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

1.1.4 IMPLEMENTATION OF THE 2011 HAZARD MITIGATION PLAN

The status of the mitigation projects in the 2011 HMP are provided in Sections 6 and 9 of this updated HMP.
Numerous projects and programs have been implemented that have reduced hazard vulnerability to assets in
the planning area. The municipal annexes and plan maintenance procedure have been developed to encourage
specific activities such as review of the HMP during update of codes, ordinances, zoning, and development to
ensure that a more thorough integration, with its related benefits, will be completed within the upcoming five-
year planning period.

1.1.5 IMPLEMENTATION OF THE PLANNING PROCESS

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

o Developed a Steering Committee and Mitigation Planning Committee
¢ Reviewed the 2011 Sussex County All-Hazards Pre-Disaster Mitigation Plan

o Identified/reviewed hazards that are of greatest concern to the county (hazards of concern) to be
included in the update

e Profiled these hazards

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

e Reviewed and updated the mitigation goals and objectives

e Reviewed the 2011 mitigation strategy and actions to indicate progress

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

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

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

This HMP update documents the process and outcomes of Sussex County and the jurisdictions efforts.
Additional information on the HMP update processis included in Section 3, Planning Process. Documentation
showing the prerequisites for plan approval isincluded in Section 2, Plan Adoption.

-It DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 1-6
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SECTION 1: INTRODUCTION

1.1.6 ORGANIZATION OF THIS MITIGATION PLAN

This HMP update was organized in accordance with FEMA and NJOEM guidance. The structure of this HMP
update follows the four-phase planning process recommended by FEMA and summarized in Figure 1-2.

Figure 1-2. Sussex County Hazard Mitigation Planning Process

Phase 1: Organize Resources

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

; HAZUS-MH was applied to help Sussex

Phase 2: Assess Risks County:

= Identify Hazards (Phase 2)

The Planning Committee, with appropriate input, * Profile Hazards (Phase 2)
—> identifies potential hazards, collects data, and ‘ * Perform a Vulnerability Assessment

evaluates the characteristics and potential (Phase 2) including:
consequences of natural hazards on the — Inventory Assets
community. — Estimate Losses

— Evaluate Development Trends
! — Present Results of Risk Assessment

These results provide an input to Phase 3.
Phase 3: Develop a Mitigation Plan

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

Phase 4: Implement the Plan and Monitor

Progress
The Planning Committee brings the HMP update

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

As noted earlier, the HMP is organized into two volumes: Volume | includes all information that applies to the
entire planning area (Sussex County); and Volume Il includes participating jurisdiction-specific information.

-It DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 1-7
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Volume I of this HMP includes the following sections:

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

Section 2: Plan Adoption: Information regarding the adoption of the HMP update by Sussex County and each
participating jurisdiction.

Section 3: Planning Process. A description of the HMP update methodology and development process;
Steering Committee, Planning Committee, and public and stakeholder involvement efforts; and a description
of how this HMP update will be incorporated into existing programs.

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

Section 5: Risk Assessment: Documentation of the hazard identification and hazard risk ranking process,
hazard profiles, and findings of the vulnerability assessment (estimates of the impact of hazard events on life,
safety and health; general building stock; critical facilities; and the economy). Description of the status of
local data and planned stepsto improve local data to support mitigation planning.

Section 6: Mitigation Strategies: Information regarding the updated mitigation goals and objectives identified
by Sussex County; capability assessment; and mitigation strategy development and update are included in this
section.

Section 7: Plan Maintenance: The system established by Sussex County to continue to monitor, evaluate,
maintain, and update the HMP.

Volume II of this HMP includes the following sections:

Section 8: Planning Partnership: Description of the planning partnership, and jurisdictional annexes.

Section 9: Jurisdictional Annexes: A jurisdiction-specific annex for each participating jurisdiction and Sussex
County containing their hazards of concern, hazard risk ranking, capability assessments, mitigation actions,
action prioritization specific only to Sussex County or that jurisdiction, progress on 2011 mitigation actions,
and an overview of 2011 plan integration into local planning processes.

Appendicesinclude;

Appendix A: Resolutions of Plan Adoption: Resolutions from the county and each jurisdiction will be
included as they formally adopt the HMP update.

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

Appendix C: Participation Matrix: A matrix is presented to give a broad overview of who attended meetings
and when input was provided to the HMP update.

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

Appendix E: Detailed information on historic events and losses in Sussex County.
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Appendix F: Mitigation Action Worksheet Template and Instructions and the Sussex County mitigation
catalog.

Appendix G: FEMA 386-4 Guidance Worksheets. Examples of plan review templates available to support
annual plan review.
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SECTION 2: PLAN ADOPTION

SECTION 2. PLAN ADOPTION

2016 HMP UPDATE CHANGES

» Section 2 now contains information regarding the 2016 HMP adoption.

discussed in Section 1.

In the 2011 HMP, this was

» Theresolutions issued to support adoption of the plan by each jurisdiction are included in Appendix A.

2.1 OVERVIEW

This section contains information regarding adoption of the HMP update
by Sussex County and each participating jurisdiction.

2.1.1 PLAN ADOPTION BY LOCAL GOVERNING BODIES

Adoption by the local governing bodies demonstrates the commitment of
Sussex County and each participating jurisdiction to fulfill the mitigation
goals and abjectives outlined in the HMP. Adoption legitimizes the HMP
and authorizes responsible agencies to execute their responsibilities.

Each participating jurisdiction will proceed with formal adoption
proceedings when FEMA provides conditional approval of this HMP
update, known as Approval Pending Adoption (APA) and each
participating jurisdiction understands that a conditional approva of the
HMP will be provided for those municipalities that meet the planning
requirements with the exception of the adoption requirement as stated
above. The sample resolution to support adoption of the plan by each
jurisdiction isincluded on the following page.

Following adoption or formal action on the HMP, each participating
jurisdiction must submit a copy of the resolution or other legal instrument
showing formal adoption (acceptance) of the HMP update to the Sussex
County Hazard Mitigation Coordinator. Sussex County will forward the
executed resolutions to the NJOEM — Mitigation Division, and they will
be subsequently forwarded to FEMA. Each participating jurisdiction
understands that FEMA will transmit acknowledgement of verification of
formal plan adoption and the official approval of the plan to the County
Hazard Mitigation Plan Coordinator

The resolutions issued to support adoption of the plan by each jurisdiction
will be included as Appendix A, to be entitled Resolutions of Plan
Adoption.

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

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

It lends authority to the plan
to serve as a guiding
document for all local and
state government officials;

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

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

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

“How to

May 2016
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Resolution #

WHEREAS the XXXXXX, New Jersey, has experienced natural hazards that result in public safety hazards
and damage to private and public property;

WHEREAS the hazard mitigation planning process set forth by the State of New Jersey and the Federal
Emergency Management Agency offers the opportunity to consider natural hazards and risks, and to identify
mitigation actions to reduce future risk;

WHEREAS the New Jersey Office of Emergency Management is providing federal mitigation funds to support
development of the mitigation plan;

WHEREAS a Hazard Mitigation Plan (HMP) has been developed by the Mitigation Steering and Planning
Committees;

WHEREAS the Hazard Mitigation Plan includes a prioritized list of mitigation actions including activities
that, over time, will help minimize and reduce safety threats and damage to private and public property, and

WHEREAS the draft plan was provided to each participating jurisdiction and was posted on the County Office
of Emergency Management’s website so as to introduce the planning concept and to solicit questions and
comments; and to present the Plan and request comments, as required by law, and

NOW THEREFORE BE IT RESOLVED by the XXXX of the XXXX:

1. The Sussex County Multi-Jurisdictional Hazard Mitigation Plan, as submitted to the New Jersey
Office of Emergency Management and the Federal Emergency Management Agency on XXXX by the
Sussex County Sheriff’s Department, Office of Emergency Management is hereby adopted as an
officia plan of the XXXXX; minor revisions recommended by the Federal Emergency Management
Agency and/or the New Jersey Office of Emergency Management may be incorporated without
further action.

2. The XXXXX departments identified in the HMP are hereby directed to pursue implementation of the
recommended high priority activities that are assigned to their departments.

3. Any action proposed by the HMP shall be subject to and contingent upon budget approval, if required,
which shall be at the discretion of the XXX X, and this resolution shall not be interpreted so asto
mandate any such appropriations.

4. The County Hazard Mitigation Coordinator is designated to coordinate with other offices and shall
periodically report on the activities, accomplishments, and progress, and shall prepare an annual
progress report to be submitted to the Sussex County Sheriff’s Office, Office of Emergency
Management. The status reports shall be submitted on ayearly basis by a predetermined date as
agreed upon by al stakeholders.

PASSED by the XXXX of the XXXXXX, this day of , 2016.
T'b DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 2-2
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SECTION 3. PLANNING PROCESS

2016 HMP UPDATE CHANGES

» Section 3 now contains the HMP update’s Planning Process. In the 2011 HMP, this was discussed in
Section 2.
»  All aspects of the Planning Process were updated for the 2016 HMP.

3.1 INTRODUCTION

This section includes a description of the planning process used to update the Sussex County HMP, including
how it was prepared, who was involved in the process, and how the public was involved.

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

e The HMP will be multi-jurisdictional and consider natural and human-caused hazards facing Sussex
County, thereby satisfying the natural hazards mitigation planning requirements specified in the DMA
2000. Sussex County invited all municipalities in the county to join with them in the preparation of the
Sussex County HMP. Sussex County and all its municipalities are participating in the HMP as indicated
in Table 3-1 below.

e The HMP shall be developed following the process outlined by the DMA 2000, FEMA regulations, and
prevailing FEMA and NJOEM guidance. Following this process ensures all the requirements are met and
support HMP review.

Table 3-1. Participating Sussex County Jurisdictions

Jurisdictions

Andover Borough Hamburg Borough Sandyston Township
Andover Township Hampton Township Sparta Township
Branchville Borough Hardyston Township Stanhope Borough

Byram Township

Hopatcong Borough

Stillwater Township

Frankford Township

Lafayette Township

Sussex Borough

Franklin Borough

Montague Township

Vernon Township

Fredon Township Town of Newton Walpack Township
Green Township Ogdensburg Borough Wantage Township
Sussex County

The Sussex County HMP update was written using the best available information obtained from a wide variety
of sources. Throughout the HMP update process, a concerted effort was made to gather information from
municipal and regional agencies and staff as well as stakeholders, federal and state agencies, and the residents
of the County. The HMP Steering and Planning Committees solicited information from local agencies and
individuals with specific knowledge of certain natural hazards and past historical events, as well as considering
planning and zoning codes, ordinances, and other recent planning decisions. The hazard mitigation strategies
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identified in this HMP have been developed through an extensive planning process involving local, county and
regional agencies, county residents and stakehol ders.

This section of the HMP describes the mitigation planning process, including (1) Planning Partnership —
Organization and Activity; (2) Stakeholder Outreach and Involvement; (3) Public Participation — Citizen
Involvement; (4) Integration and Coordination with Existing Mitigation Efforts and Programs; and (5)
Continued Public and Stakeholder Involvement.

3.2 PLANNING PARTNERSHIP - ORGANIZATION AND ACTIVITY

Many parties supported the preparation of this HMP update: the Steering Committee, Planning Committee,
stakeholders and planning consultant. This planning process does not represent the start of hazard risk
management in Sussex County; rather it is part of an ongoing process that various state, county and local
agencies and individuals have continued to embrace. A summary of the past and ongoing mitigation effortsis
provided in Section 6, as well as in Volume |l Section 9, to give an historical perspective of the county and
local activitiesimplemented to reduce vulnerablity to hazards in the planning area.

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

3.2.1 ORGANIZATION OF PLANNING PARTNERSHIP

Recognizing the need to manage risk within the County, and to meet the requirements of the DMA 2000, the
Sussex County's Sheriff’s Office, Division of Emergency Management (DEM) led the update to the 2011
Sussex County Multi-Jurisdictional HMP. On January 21, 2014 Sussex County was notified by NJOEM that
their application for a planning grant to update their 2011 HMP under FEMA’s Hazard Mitigation Grant
Program (HMGP 4086) was approved. The county selected a contract planning consultant (Tetra Tech Inc. —
Morris Plains, NJ) to guide the county and participating jurisdictions through the HMP update process. A
contract between Tetra Tech Inc. (Tetra Tech) and the county was executed in December 2014. Specifically
Tetra Tech, the “contract consultant”, was tasked with:

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

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

e Datacollection;

e Facilitation and attendance at meetings (Steering Committee, Planning Committee, stakeholder, public
and other);

¢ Review and update of the hazards of concern, and hazard profiling and risk assessment;

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

e Assistance with the review of progress of past mitigation strategies;

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

e Assistance with the prioritization of mitigation actions; and

e Authoring of the draft and final HMP documents.

In January 2015, Sussex County’s Sheriff’s Office DEM notified all 24 municipalities within the county of the
pending planning process and invited them to formally participate. Municipalities were provided with a copy
of the Planning Partner Expectations and asked to formally notify the county of their intent to participate (viaa
Letter of Intent) and to identify a planning point of contact to serve on a Planning Committee and represent the
interests of their respective community. All 24 municipalities returned their Letter of Intent to Participate
(refer to Appendix C).
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To facilitate HMP development, with support from their contract planning consultant, Sussex County
developed a Steering Committee to provide guidance and direction to the planning effort, and to ensure the
resulting document will be embraced both politically and by the constituency within the planning area. All
municipalities participating in the plan update authorized the Steering Committee to perform certain activities
on their behalf, via the Letter of Intent to Participate (FEMA mitigation planning “combination model”).
Steering Committee members are identified in Table 3-2. The Steering Committee was charged with:

Providing guidance and overseeing the planning process on behalf of the general planning partnership.
Attending and participating in Steering Committee meetings.
Assisting with the development and completion of certain planning elements, including:
0 Reviewing and updating the hazards of concern;
Developing a public and stakeholder outreach program;
Assuring the data and information used in the plan update processis best available;
Reviewing and updating the hazard mitigation planning goals and objectives;
Identifying and screening of appropriate mitigation strategies and activities,
Reviewing and updating the plan maintenance procedures; and
e Reviewing and commenting on plan documents prior to submission to NJOEM and FEMA.

O O 0O oo

A Planning Committee was assembled to represent each of the municipalities participating in the HMP update,
with one primary representative and an aternate point of contact from each of the 24 participating
municipalities. Each municipality received a copy of the “Planning Partner Expectations” which outlined the
responsibilities of the participants and the agreement of the partners to authorize a Steering Committee to
represent the jurisdiction in the completion of certain planning elements. Table 3-2 lists the current municipal
members of the Planning Committee at the time of this HMP's publication. Please note that the Steering
Committee members are also part of the overall project Planning Committee, fulfilling these responsibilities on
behalf of Sussex County. This ‘planning partnership’ (Steering and Planning Committees) were charged with
the following:

o Represent their jurisdiction throughout the planning process;

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

o Assist in gathering information for inclusion in the HMP update, including the use of previously
developed reports and data;
e  Support and promote the public involvement process;

e Report on progress of mitigation actions identified in prior or existing HMPs, as applicable;
o Identify, develop and prioritize appropriate mitigation initiatives;

e Report on progress of integration of prior or existing HMPs into other planning processes and
municipal operations,

e Develop and author ajurisdictional annex for their jurisdiction;
e Review, amend, and approve all sections of the plan update; and
e  Adopt, implement and maintain the plan update.
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Table 3-2. Steering and Planning Committee Members

Organization

‘ Municipal POC

Alternate

POC
POC

TE| May2016

Sussex County Sheriff’s Office, Sheriff Michad E. Strada Sheriff, Emergen_cy Steering Committee
Division of Emergency Management Management Coordinator
Sussex County Sheriff’s Office, Deputy Emergency . .
Division of Emergency Management Cappar] e yiegE Management Coordinator i e
Sussex County . Steering Committee
Division of Public Works Scott House Director
Sussex County - Steering Committee
County Administrator Ronald Tappan County Administrator
.Suw County William J. Koppenaal Assistant County Engineer Steering Committee
Engineering Department
Sussex County
Department of Central and Shared Ronald L. Tappan Administrator Steering Committee
Services
. Sussex County_ Eric Snyder Planning Director Steering Committee
Division of Planning
Sussex County EMS Rourke Day EMS Coordinator Steering Committee
John Ho Deputy OEM X
Andover Borough % __ ied -
Beth Brothman Municipal Clerk/Registrar X
, Chief Eric Danielson Emergency Management X
Andover Township Coordinator
Ptl. Georgios Laoudis Deputy Coordinator X
) Jeff Lewis OEM Coordinator X
Branchville Borough °
Christopher Franek Deputy OEM X
: Joseph Sabatini Township Manager X
Byram Township !
James Oscovitch Mayor X
Patricia Bussow Municipal Clerk X
Frankford Township i i
Kenny French Fire Chief X
Jm Williams OEM Coordinator X
Franklin Borough - .
Brian VanDenBroek DPW Supervisor X
Township
. John A. W. Richardson Committeeman/OEM X
Fredon Township Coordinator
Virgil Rome Deputy OEM X
. Linda Perata Clerk/Administrator X
Green Township —
Peg Phillips Mayor X
Hamburg Borouch Keith Sukennikoff OEM Coordinator X
g Borodg Michael Schneider DPW/Road Supervisor X
; Eileen Klose Township Administrator X
Hampton Township -
Edward Hayes OEM Coaordinator X
Hardvston Townsh William Hickerson OEM Coordinator X
4 P Marianne Smith Township Manager X
SylviaPetillo Mayor/OEM Coordinator X
Hopatcong Borough : —
Robert Elia Borough Administrator X
. Rich Hughes OEM Coordinator X
Lafayette Township . .
Bill Macko Deputy OEM Coordinator X
Montague Township Jesse Brace-Revak OEM Coordinator X
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anization
Eileen DeFabiis Municipal Clerk
Kenneth Teets OEM Coordinator
Town of Newton ——
Debra Millikin Deputy Town Manager
Steven Ciasullo Mayor
Ogdensburg Borough . - &
Phyllis Drouin RMC
. Stanley J. Dukus Deputy OEM Coordinator
Sandyston Townshi
4 P AmandaF. Lobban Municipal Clerk
; Ernest Reigstad Police Chief
Sparta Township - — :
Eric Powell Municipal Engineer
Brian McNeilly Borough Administrator
Stanhope Borough - -
Eric Keller Borough Engineer
George Scott Mayor
Stillwater Township d il
Lynda Knott Municipal Clerk
Floyd Southard OEM Coordinator
Sussex Borough —
Mark Zscack Borough Administrator
. Harry Shortway Mayor
Vernon Townshi
. Ken Clark OEM Coordinator
Victor Maglio Mayor
Walpack Township X &
N/A
Wantage Townshi Jim Doherty Clerk/Administrator
X P Joseph Konopinski OEM Coordinator

Notes: OEM = Office of Emergency Management

It is noted that the Letter of Intent to Participate identifies the above “Planning Partner Expectations’ as
serving to identify those activities comprising overal participation by jurisdictions throughout the planning
process. It is recognized that the jurisdictions in Sussex County have differing levels of capabilities and
resources available to apply to the planning process, and further have differing exposure and vulnerability to
the natural hazard risks being considered in this HMP. It was Sussex County’s intent to encourage
participation by all-inclusive jurisdictions, and to accommodate their specific needs and limitations while still
meeting the intents and purpose of Plan participation. Such accommodations have included the establishment
of a Steering Committee and engaging a contract consultant to assume certain elements of the Planning process
on behalf of the jurisdictions, and to provide additional and alternative mechanisms to meet the purposes and
intent of mitigation planning.

Ultimately, jurisdictional participation is evidenced by a completed annex (chapter) of the HMP update
(Section 9) wherein the jurisdiction has identified their planning points of contact, evaluated their risk to the
hazards of concern, identified their capabilities to effect mitigation in their community, and identified and
prioritized an appropriate suite of mitigation initiatives, actions, and projects to mitigate their natural hazard
risk; and eventually by the adoption of the HMP update via resol ution.

Appendix C identifies those individuals who represented their municipalities during this planning effort, and
indicates how they contributed to the planning process. This matrix is intended to give a broad overview of
who attended meetings and when input was provided. All participants were encouraged to attend the Kick-off
Meeting, Jurisdictiona Annex Workshop and FEMA/NJOEM Mitigation Workshop. During the planning
process the planning consultant contacted each participant to offer support, explain the process, and to
facilitate the submittal and review of critical documents.
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It is noted that all municipalities actively participate in the National Flood Insurance Program (NFIP), and have
a designated NFIP Floodplain Administrator (FPA). All FPAs have been informed of the planning process,
reviewed the plan documents, and provided direct input to the plan update. Local FPAs are identified in the
“Administrative and Technical” portion of the local Capability Assessments presented within the jurisdictional
annexesin Section 9, aswell asin Appendix C.

3.2.2 PLANNING PARTNERSHIP ACTIVITIES

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

A summary of Planning and Steering Committee meetings held and key milestones met during the
development of the HMP update isincluded in Table 3-3. It also identifies which DMA 2000 requirements the
activities satisfy. Documentation of meetings (agendas, sign-in sheets, minutes, etc.) may be found in
Appendix B. This summary table identifies only the forma meetings held during plan development, and does
not reflect the planning activities conducted by individuals and groups throughout the planning process. In
addition to these meetings there was a great deal of communication between Planning Committee members
and the contract consultant through individual local meetings, electronic mail (email), and by phone.

After completion of the HMP update, implementation and ongoing maintenance will become a function of the
planning partnership (Steering and Planning Committees) as described in Section 7. The planning partnership
is responsible for reviewing the HMP, soliciting and considering public comment as part of the five year
mitigation plan update.

Table 3-3. Summary of Planning Outreach

Activity/

DMA 2000
Requirement Key Outcomes/Purpose Attendees

Sussex County Board of Chosen Freeholders award
November L - Sussex County Board of Chosen
25, 2014 1b, 2 ?nogétriar%)for hazard mitigation plan update (public Freeholders

Pre-Kick Off Meeting #1: Meeting with Sussex
County Sheriff’s Office DEM to discuss the hazard
mitigation planning process, municipal participation
expectations, schedule, Steering Committee, and
upcoming meetings.

Sussex County DEM: Corporal Mark
Vogel, Deputy OEM Coordinator;
Tetra Tech: Paul Miller and Alison
Miskiman

January 8, 1b, 1c, 2, 33,
2015 4a

Steering Committee Meeting #1: The Steering
Committee guidelines were addressed, hazards of
concern exercise conducted, public/stakeholder
outreach was discussed and data collection (spatial
data and planning data) initiated.

January 1b, 1c, 2, 3a,
22,2015 4a

Refer to Appendix B for sign-in sheet
and meeting agenda.

Planning Committee Meeting #1 / Municipal Kick-
Off Meseting: Presentation and discussion on the
planning process, and discussion regarding municipal
participation expectations. Initial data and

April 1, 1c, 2, 3acC, 3¢, Refer to Appendix B for sign-in sheet

2015 4a, 4b information gathering including distribution of and meeting agenda
worksheets on a CD for completion to each
municipality.
DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 3-6
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April 15,
2015

Activity/

DMA 2000
Requirement

2,4a

Key Outcomes/Purpose
Steering Committee Meeting #2 (Conference Call):
Discussion and revision of 2011 goals and objectives

Attendees
Refer to Appendix B for sign-in sheet
and meeting agenda.

April 23,
2015

2, 3b, 3c, 3e,
43, 4b

Annex Workshop #1 (morning and afternoon
session): The updated goals and objectives were
presented to the Planning Committee for review and
comment. A Strengths, Weaknesses, Opportunities
and Obstacles (SWOO) exercise and mitigation
strategy workshop was conducted. Tools and
resources were distributed. The workshop guided
participants on how to identify and prioritize a
comprehensive range of mitigation alternatives as a
result of historic losses, current risk; and discuss
integration of mitigation. Worksheet-focus sessions
were held after the main workshop to allow plan
participants to obtain further guidance on worksheets
distributed at the kick-off meeting.

Refer to Appendix B for sign-in sheet
and meeting agenda.

May 21,
2015

4b

FEMA/NJOEM Mitigation Strategy Meeting:
NJOEM and presented on mitigation strategy
development, plan maintenance, and plan integration.

Refer to Appendix B for the sign-in
sheet and agenda.

September
9, 2015

2,4b

Mitigation Action Webinar: A webinar/conference
call was open to all plan participants to provide
SWOO results and further assist with the
identification and documentation of new mitigation
actions.

Byram and Wantage. Refer to
Appendix B for the agenda.

September
15, 2015

2,4b

Municipal Annex Support Meeting: Local data
collection support meeting to assist with the

compl etion of worksheets and the municipal annexes:
Andover, Frankford, Franklin, Fredon, Montague, and
Stillwater.

Refer to Appendix B for the sign-in
sheet.

October
28, 2015

2,4b

Municipal Annex Support Meeting: Local data
collection support meeting to assist Ogdensburg with
the compl etion of worksheets and the municipal
annex.

Refer to Appendix B for the sign-in
sheet.

October
30, 2015

2,4b

Municipal Annex Support Meeting: Local data
collection support meeting to assist Lafayette with the
compl etion of worksheets and the municipal annex.

Refer to Appendix B for the sign-in
sheet.

November
9, 2015

2,4b

Steering Committee Meeting #3: A status update on
municipal participation was discussed; county
worksheets were worked as a committee; public and
stakeholder outreach was discussed; and next steps.

Refer to Appendix B for the sign-in
sheet and agenda.

December
15, 2015

1b, 2

Emergency Management Coordinators Meeting: The
hazard mitigation plan status and stakeholder outreach
was discussed as part of the agenda to the quarterly
emergency management coordinators meeting.

Refer to Appendix B for the sign-in
sheet.

January
14, 2016

1b, 2

Local Emergency Planning Committee/County
Working Group Meeting: The hazard mitigation plan
status and stakeholder outreach was discussed as part
of the agenda to the quarterly emergency management
coordinators meeting.

Refer to Appendix B for the sign-in
sheet.

January
2016

3d

Results of the critical facility exposure analysis for
the flood hazard were provided to plan participants
viaemall to assist with the identification of new
mitigation actions. Draft annexes were also
distributed viaemail for review and sign-off.

April 8,
2016

5a-c

Sussex County Draft HMP Review Meeting
(Conference Cdl):

Discuss draft HMP comments; discuss plan

Refer to Appendix B for the agenda.
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Activity/

DMA 2000
Requirement Key Outcomes/Purpose Attendees
maintenance review and discussion; next steps to post
the draft HMP for public review and comment
April 13, Draft HMP posted to Sussex County HM P website;

2016 al plan participants notified
Sussex County DEM presented at the public Chosen
Board of Freeholder meeting to provide information

Public and Stakeholders

April 27, Public and stakeholders. Refer to

1b, 2 on the planning process and encourage review and . . .
2016 comment on the draft HMP posted to the Sussex Appendix B for the meeting minutes.
County HMP website.
s Municipal Annex Support Meeting: Local data . L
A%Ilgg 2,4b collection support meeting to assist Walpack with the ;eéeetr [ Ee R e

compl etion of worksheets and the municipal annex.
Steering Committee and jurisdictions receive public
May 16, and stakeholder comments for consideration and

2016 4b, 4c, 5b update mitigation strategy as needed; jurisdictional All plan participants

annexes finalized
Steering Committee Meeting #4: Discuss public
comments received on draft HMP, discuss citizen and )

M;glé‘l’ 1b, 2 stakeholder survey responses received; update HMP ;ege:ngﬁ]ppmgm;for IiEEgEnt
as appropriate and schedule for submittal to NJOEM 9
and FEMA.

Jgg‘ig” 2 HMP submitted to NJOEM and FEMA Region |1 NJOEM, FEMA Region |1

Upon plan . . . .
HM P adoption by resolution by the governing bodies of -

bz;pgrsl\\;lai\ 1) al participating municipalities Al R ERE TS

Note: DEM = Division of Emergency Management

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

1b - Public Participation

2 - Planning Process - Documentation of the Planning Process

3a - Risk Assessment - Identifying Hazards

3b - Risk Assessment - Profiling Hazard Events

3c - Risk Assessment - Assessing Vulnerability: Identifying Assets

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

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

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

4c - Mitigation Strategy - Implementation of Mitigation Measures

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

This section presents (1) municipal involvement, (2) state and regional agency involvement, (3) public
participation — citizen involvement, and outreach to business, utility, educational, transportation, non-profits, and
other stakeholders.

Diligent efforts were made to assure broad regional, county and local representation in this planning process. To
that end, a comprehensive list of stakeholders was developed with the support of the Steering and Planning
Committee.  Stakeholder outreach was performed early on, and continually throughout, the planning process.
Information and input provided by these stakeholders has been included throughout this HMP update where
appropriate, asidentified in the references.

This summary discusses the various stakehol ders that were invited to participate in the development of thisHMP
update, and how these stakeholders participated and contributed to the HMP. It should be noted that this
summary listing cannot possibly represent the sum total of stakeholders that were aware of and/or contributed to
this HMP update, as outreach efforts were being made, both formally and informally, throughout the process by
the many planning partners involved in the effort, and documentation of all such efforts isimpossible. Instead,
this summary is intended to demonstrate the scope and breadth of the stakeholder outreach efforts made during
the plan update process.

The municipal OEM Coordinators, the Local Emergency Planning Committee (LEPC) members, and members
of the County Working Group (CWG) are key stakeholders to this HMP update. These stakeholders are experts
in their field and enhance Sussex County’s emergency management capabilities. As described later, these
stakeholders were invited to participate in the planning process and to respond to the surveys distributed to
identify vulnerabilities (i.e., flood-prone areas) and potential mitigation actions. The Sussex County DEM
Coordinator presented an overview of the benefits of mitigation planning as well as a summary of the process at
these meetings (December 2015 and January 2016) to encourage participation and solicit input. The following
stakeholder groups and organizations were present at one or both of these meetings. Meeting sign-in sheets may
be found in Appendix B.

o New Jersey State Police
e County Departments

o DEM

0 Administrator

0 County Counsel
o Engineer

0 Hedth

0 Sheriff’s Department
e County Freeholders
e Loca OEM Coordinators
e Law enforcement
e Fireservices
e EMS
o Keogh-Dwyer Correctional Facility
e Atlantic Health/Newton Medical Center

Sussex County is governed by afive-member Board of Chosen Freeholders. The members are elected at large to
serve three-year terms. The Freeholders are the center of legidative and administrative responsibility in Sussex
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County. As legidators they draw up and adopt a budget, and in the role of administrators, they are responsible
for spending the funds they have appropriated. On November 2015, the Sussex County Board of Chosen
Freeholders awarded the contract for hazard mitigation plan update (public meeting). As discussed below,
Sussex County DEM presented at the April 27, 2016 public Freeholder meeting to inform the Board and public
about the mitigation planning process and encourage review and comment of the draft HMP posted on the
county’ s website.

Sussex County published an article in the December 1, 2015 Sussex County Email Newdletter regarding the
HMP update. It provides information on the planning process and encourages citizen and stakeholder
participation and input by taking the on-line surveys available. Refer to Appendix D.

In November 2015, the HMP website was updated to include a dedicated page to the stakeholder and public
survey (http://www.sussex.nj.us/Cit-e-Access'webpage.cfm?TID=7& TPID=15483). In April 2015, focused
stakeholder group response surveys were sent to the stakeholders indicated below. The surveys were designed to
garner information from a range of specific stakeholders and community members across the county, with
unique questions directed towards each user group. The outreach emails also requested the stakeholders
participation in the development of the HMP update, and provided links to the HMP website for further
information. For more information on the focused stakeholder surveys, see Appendix D — Public and
Stakeholder Outreach.

e Mitigation plan process overview and surveys posted on the Sussex County mitigation web page
e Contacted via email to participate in the planning process by responding to the stakeholder surveys:
e All municipal OEM Coordinators

e County EMS contacts

e All fire chiefs

o All police chiefs

e All school districts

e JCP&L

e  Sussex County Rural Electric

e  Sussex County Community College

e Atlantic Health - Newton Medical Center

e  Sussex County Chamber of Commerce

e  Sussex County Office of Transit

e Facebook posts

On April 19, 2016, the Sussex County DEM sent a request to all neighboring county emergency management
offices via email and letter indicating that the draft HMP update was available for review and requesting input
and comments as appropriate. Letters and emails were sent to the following counties: Morris, Passaic, and
Warren Counties, New Jersey; Orange County, New Y ork; Pike County, Pennsylvania. In addition, the county
notified engaged stakeholders that the draft HMP update was aso available for review and comment. These
letters may be found in Appendix D.

The following subsection identifies those stakeholders that were invited to participate in the planning process,
identifies the nature of their involvement, and indicates how their input was incorporated in this plan as
applicable. All referenced survey responses may be found in Appendix D.

Federal Agencies

Please see Appendix C (Participation Matrix) for further details regarding federal agency participation.
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FEMA Region I1: Provided updated planning guidance; provided summary and detailed NFIP data for planning
area; presented at the May 2015 Mitigation Strategy Workshop; conducted plan review.

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

e Nationa Climatic Data Center (NCDC)

e Nationa Hurricane Center (NHC)

e Nationa Oceanic and Atmospheric Administration (NOAA)
e Nationa Weather Service (NWS)

e  Storm Prediction Center (SPC)

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

e U.S. CensusBureau

o U.S. Department of Agriculture (USDA)

e U.S. Environmental Protection Agency (USEPA)

e U.S Geologica Survey (USGS)

State Agencies

Please see Appendix C (Participation Matrix) for further details regarding state agency participation. All
responses to the surveys may be found in Appendix D.

New Jersey Office of Emergency Management (NJOEM): Administered planning grant; provided updated
planning guidance; attended meetings and presented at the May 2015 Mitigation Strategy workshop; provided
review of the draft HMP update.

New Jersey Office of Homeland Security and Preparedness (NJ OHSP): Attended the County LEPC/CWG
meetings.

Regional, County and Local Stakeholders

Neighboring Counties

As noted earlier, Sussex County DEM sent individual letters via postal mail to the County OEM Coordinators for
the following counties: Morris, Passaic, and Warren Counties, New Jersey; Orange County, New York; Pike
County, Pennsylvania. No responses have been received to date.

Delaware River Basin Commission

The Delaware River Basin Commission (DRBC) was contacted several times to meet and discuss the Sussex
County HMP update. Unfortunately, a mutually convenient date could not be determined. The DRBC was
contacted via letter requesting review and comment on the draft HMP; no response was received prior to HMP
submittal to NJOEM and FEMA.

New Jersey Highlands Council

The New Jersey Highlands Council was contacted via letter requesting review and comment on the draft HMP.
The New Jersey Highlands Council letter response may be found in Appendix D. In summary, the Highlands
Council found the HMP update to be very informative and valuable to their work; informed the county they may
be able to assist municipalities with pre-disaster planning associated with emergency debris management; and
noted the HMP update’ s objectives align with the Highlands Regiona Master Plan.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 3-11
TE| May2016




SECTION 3: PLANNING PROCESS

County

As mentioned above, Sussex County reached out to each OEM Coordinator in the county was asked to distribute
the stakeholder surveys via email or mailing groups. Many of the municipal OEM Coordinators are members of
the Planning Committee as well as the LEPC/CWG. These responses are summarized in Appendix D.

Health

Atlantic Health/Newton Medical Center was contacted directly by Sussex County DEM to take a stakeholder
survey which included the identification of specific mitigation actions/projects. In addition, Atlantic Health, a
member of the LEPC/CWG was kept informed on the planning process.

Utilities
JCP&L was contacted directly by Sussex County DEM to take a stakeholder survey which included the
identification of specific mitigation actions/projects. Asamember of the LEPC/CWG, JCP& L was presented an

overview of the benefits of mitigation planning as well as a summary of the process at various meetings
throughout the year.

Police, Fire and Emergency Medical Services

All police chiefs, fire chiefs and emergency management coordinators in the county were contacted directly by
Sussex County DEM to take a stakeholder survey which included the identification of specific mitigation
actions/projects. As members of the LEPC/CWG, coordinators were presented an overview of the benefits of
mitigation planning as well as a summary of the process at various meetings throughout the year. Overall, six
EMS /ambulance/rescue squads responded to the survey; three fire departments responded to the survey and
four police departments responded to the survey. These responses are summarized in Appendix D.

e Hopatcong Police Department

¢ Newton Police Department

e  SpartaPolice Department

e Vernon Township Police Department
¢ ABC(EMS)

e AGFAS95 (EMS)

e Atlantic Ambulance Corporation

o Lafayette Township EMS

e  Sparta Ambulance Squad

o Stillwater Emergency Rescue Squad
e  Stanhope Fire Department

e  Sussex Fire Department Inc.

o Swartswood Volunteer Fire Department Inc.

Business Commerce / Non-Profit Organizations

The Sussex County Chamber was contacted directly by Sussex County DEM to take a stakeholder survey which
included the identification of specific mitigation actions/projects; a response was not received to date.

Academia

All school districts were reached out to directly by Sussex DEM requesting their contribution in this HMP by
taking the academic stakeholder survey. Fifteen responses were received from school districts across the county.
These responses are summarized in Appendix D.
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Franklin Borough School

Fredon School

Green Township School District
Hamburg School

High Point Regional High School
Hopatcong Board of Education
Hopatcong Schools

Kittatinny Regiona School District
Montague Township School District
Northern Hills Academy

Sparta School District

Stanhope Borough School

Sussex County Charter School for Technology
Vernon Township Schools

Transportation

The Sussex County Skylands Ride was contacted directly by Sussex DEM to take the transportation stakeholder
survey; their response is summarized in Appendix D.

3.4

PUBLIC PARTICIPATION - CITIZEN INVOLVEMENT

In order to facilitate better coordination and communication between the Planning Committee and citizens and to
involve the public in the planning process, the Steering Committee determined that draft documents will be made
available to the public via the Sussex County website dedicated to the HMP update. The participating partners
acknowledged that community input on the HMP will increase the likelihood of hazard mitigation becoming one
of the standard considerations in the evolution and growth of the county.

The Steering and Planning Committees made the following efforts toward public participation in the
development and review of the HMP:

Sussex County Emergency Management has created a dedicated website to hazard mitigation. This
public website is being maintained as away to facilitate communication between the Planning
Committee and county residents (http://www.sussex.nj.us/Cit-e-

Access/webpage.cfm?TID=7& TPID=11091). The website went livein October 2014 and was
continuously updated throughout the planning process.

The public website contains a project overview, project announcements, meeting materials, draft
documents for review and comment, and links to the county resident and stakeholder surveys. See
Figures 3-1 and 3-2 for a screenshot of this public website.

All municipalities with a public website were requested to post a link to the county mitigation website to
provide ongoing public outreach. Links to the public website have been established by the following
municipalities (refer to Appendix D for screenshots):

o0 Green Township

An on-line natural hazards preparedness citizen survey was devel oped to gauge household preparedness
that may impact the county and to assess the level of knowledge of tools and techniques to assist in
reducing risk and loss of those hazards

(https.//www.surveymonkey.com/r/SUSSEXCOUNTY CITIZENSURVEY ). The questionnaire asked
guantifiable questions about citizen perception of risk, knowledge of mitigation, and support of
community programs and also asked several demographic questions to help analyzetrends. The
guestionnaire has been available on the public county mitigation website since January 2015, and further
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advertised via county and municipal social media outlets. Reponses were collected and provided back to
plan participants for consideration in the mitigation action development. Response rates to date are
considered good; 22 responses received prior to NJOEM and FEMA submittal. Appendix D
summarizes public input received through the website, the online survey, and other sources.

e Public meetings were held in the following municipalities to discuss the HMP update, and more
specifically the jurisdictional annexes prepared by each community. Refer to Appendix D for meeting
minutes where available.

0 Fredon Township — April 23, 2015 http://www.twp.fredon.nj.us’2015/04 2015tcminutes.html
0 Lafayette Township — November 4, 2015

0 Sandyston Township — February 9, 2016

0 Township of Wantage - January 28, 2016

e A hazard mitigation planning tri-fold brochure (see Appendix D) was developed to inform the public of
the planning process, provide local contact information, and encourage the public to review the plan and
provide input.

0 Numerous copies of the brochure were provided to all municipalities and County participantsto
distribute in their communities and at their offices.

0 Thisbrochure was also distributed via email to each OEM Coordinator in the County who were
asked to send out using their local email distribution lists.

0 Severa communities either posted the brochure on their website or distributed the brochures
locally:
= Byram Township:
http://byramtwp.org/userupl oads/fil es/ Sussex%20HM P%20update%620tri-
fold%20011515.pdf

e  Sussex County used their Facebook account to announce and encourage plan participation through
surveys. Screenshots of the social media public outreach efforts are presented in Appendix D.

e OnApril 13, 2016 the draft HMP update was posted to the county hazard mitigation website. Refer to
screenshotsin Appendix D.

e Sussex County DEM presented at the Sussex County Board of Chosen Freeholder public meeting on
April 27, 2016 to provide information on the HMP and encourage review and comment of the draft
HMP posted on the county website. Refer to meeting minutes in Appendix B.

Screenshots and pictures of public outreach efforts are presented in Appendix D. Public comments that have
been received to date are documented in Appendix D as well.

Each participating community had an opportunity to comment on the draft HMP before submittal to FEMA. The
HMP was posted on the public website on April 13, 2016 for review.
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Figure 3-1. Screenshot of the Sussex County Hazard Mitigation Webpage

Source:  http://www.sussex.nj.us/Cit-e-Access/webpage.cfm?TID=7& TPID=11091
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Figure 3-2. Screenshot of Sussex County Hazard Mitigation Stakeholder and Public Surveys

Source: http:
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3.5 INCORPORATION OF EXISTING PLANNING EFFORTS AND
PROGRAMS

The Sussex County HMP update strived to use the best available technical information, plans, studies and
reports throughout the plan process to support hazard profiling; risk and vulnerability assessment; review and
evaluation of mitigation capabilities; and the identification, development and prioritization of county and local
mitigation strategies.

The asset and inventory data used for the risk and vulnerability assessments is presented in the County Profile
(Section 4). Details of the source of this data, along with technical information on how the data was used to
develop the risk and vulnerability assessment, is presented in the Hazard Profiling and Risk Assessment
Section (Section 5), specifically within Section 5.3 (Data and Methodology), as well as throughout the hazard
profiles in Section 5.4. Further, the source of technica data and information used may be found within the
References section.

Plans, reports and other technical information were identified and provided directly by the county,
participating jurisdictions and numerous stakeholders involved in the planning effort, as well as through
independent research by the planning consultant. The county and participating jurisdictions were tasked with
updating the inventory of their Planning and Regulatory capabilities (see Capability Assessment section of
each jurisdictional annex in Section 9), and providing relevant planning and regulatory documents as
applicable. Relevant documents, including plans, reports, and ordinances were reviewed to identify:

e Date of most recent adoption;

e Existing municipal capabilities;

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

e Mitigation-related goals or objectives, considered during the development of the overall Goals [and
Objectives] (see Section 6);

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

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

o Comprehensive/Master Plans

e Building Codes

e Zoning and Subdivision Ordinances

o NFIP Flood Damage Prevention Ordinances

e Site Plan Requirements

o  Stormwater Management Plans

e Emergency Management and Response Plans

e Land Use and Open Space Plans

o Capita Plans

e State of New Jersey 2014 State Hazard Mitigation Plan Update
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The “Legal and Regulatory” capability assessment of each participating jurisdiction is included in Section 9,
Jurisdictional Annexes, and provides a listing of the local codes, ordinances, regulations, and planning
mechanisms available in the jurisdictions and reviewed during this planning process.

A partia listing of the plans, reports, and technical documents reviewed in the preparation of this plan is
included in Table 3-5.

Table 3-5. Record of the Review of Existing Programs, Policies, and Technical Documents for
Participating Jurisdictions

Existing Plan, Program or Technical Document ]:;i)slcllé;gﬁ:gl
Andover Borough Housing Plan 2008 12/8/08 Andover Borough
Andover Township Master Plan Reexamination 2007 12/8/2007 Andover Twp
Andover Township Open Space and Recreation Plan 2008 3/1/2008 Andover Twp
Andover township Evaluation of Groundwater Resources 12/17/2009 Andover Twp
Andover Township Master Plan Reexamination 2010 3/22/2010 Andover Twp
Andover Township Master Plan Amendment 2010 3/22/2010 Andover Twp
Andover Township Master Plan Reexamination 2011 5/17/2011 Andover Twp
Byram Smart Growth Plan 2002 Byram Twp
Byram Master Plan 2004 12/16/2004 Byram Twp
Byram Highlands ERI 5/2011 Byram Twp
Byram Master Plan Highlands Element 10/2/2014 Byram Twp
Sussex County Comprehensive Farmland Preservation Plan 5/2008 Sussex County
Sussex County Mobility Study Unknown Sussex County
Sussex County OSRP 9/30/2003 Sussex County
Sussex County Strategic Growth Plan Update 11/2014 Sussex County
%(sﬁex County Solid Waste Management Plan Amendment 8/23/2007 Sussex County
Sussex County NRI Unknown Sussex County
Frankford Master Plan Reexamination Report 2005 3/30/05 Frankford Twp
Frankford Municipal Self-Assessment Report 12/07 Frankford Twp
Franklin Borough MP Reexamination 2009 10/6/2009 Franklin Borough
Franklin Borough Housing Plan and Fair Share Plan 2010 5/13/2010 Franklin Borough
Franklin Borough Transportation Vision Plan 4/2009 Franklin Borough
Franklin Borough Main Street Revitalization 3/2006 Franklin Borough
Franklin Borough Master Plan 2003 Franklin Borough
Fredon Master Plan 2007 4/1/2007 Franklin Borough
Hampton Twp Master Plan 9/26/2002 Hampton Twp
Hardyston MP Reexamination 2014 5/2014 Hardyston Twp
Hardyston Stormwater Management Plan 3/2005 Hardyston Twp
Hardyston Highlands Preservation Area MP Element 11/2011 Hardyston Twp
Hardyston Highlands ERI 11/2011 Hardyston Twp
Hopatcong MP Reexamination 2014 4/2014 Hardyston Twp
Hopatcong Highlands ERI 4/24/2013 Hopatcong Borough
Hopatcong Env. Commission Annua Report 2013 7/30/2014 Hopatcong Borough
Hopatcong Highlands MP Element 12/2012 Hopatcong Borough
Hopatcong OSRP 2011 5/2011 Hopatcong Borough
Montague Township Master Reexamination 9/11 Montague Twp
Montague Township Opportunities and Constraints Analysis 4/19/10 Montague Twp
Newton McGuire Redevelopment Plan 2015 2/19/2015 Newton Town
Newton Annua Report 2013 2013 Newton Town

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 3-18
TE| May2016




SECTION 3: PLANNING PROCESS

Jurisdictional

Existing Plan, Program or Technical Document

Applicability

Newton Areain Need of Redevel opment Study for Newton
Atmory and ShopRite P Y 6/2012 Newton Town
Newton Hicks Ave Redevel opment Plan Amendment 7/2014 Newton Town
Newton Areain Need of Redevel opment Study for McGuire
Cherolet Site and Surrounding Pargels g 10/2013 Newton Town
Newton Merriam Gateway Redevelopment Plan 11/09/2010 Newton Town
Newton Community Forestry Management Plan 2010-2014 Unknown Newton Town
Newton Master Plan 8/2008 Newton Town
Newton Urban Design Plan 2007 Newton Town
Newton Sparta Avenue Redevel opment Plan 3/23/2009 Newton Town
Ogdensburg Highlands ERI 8/2011 Ogdensburg Borough
Sandyston Township Vision Statement 2010 7/10 Sandyston Twp
Sparta Twp Highlands ERI 11/2011 Sparta Twp
Sparta Twp Highlands MP Element 11/2011 Sparta Twp
Stanhope Borough Highlands ERI 2009 Stanhope Borough
Stanhope Borough Highlands MP Element 4/2012 Stanhope Borough
Stillwater Twp ERI 6/11/2014 Stillwater Twp
Stillwater MP Reexamination 2012 11/2012 Stillwater Twp
Sussex Borough Redevel opment Plan 11/26/2013 Sussex Borough
Sussex Borough master Plan 11/21/2009 Sussex Borough
Vernon Twp Master Plan 7/2010 Vernon Twp
Vernon Twp Highlands ERI 8/2012 Vernon Twp
Vernon Twp Highlands MP Element 5/2013 Vernon Twp
Wantage Twp MP Reexamination 2009 10/24/2009 Wantage Twp
:/c\)/al\;\taa‘g; 'gva% Housin Element and Fair Share Plan Amendment 12/2008 Wantage Twp
Wantage Fire Rescue Service Report Unknown Wantage Twp
Reex = Re-examination
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3.6 INTEGRATION WITH EXISTING PLANNING MECHANISMS AND
PROGRAMS

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

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

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

3.7 CONTINUED PUBLIC INVOLVEMENT

Sussex County and participating jurisdictions are committed to the continued involvement of the public in the
hazard mitigation process. Therefore, copies of the HMP update will be made available for review on their
HMP public website. Each jurisdiction’s main point of contact identified earlier in this section (Table 3-2)
shall be responsible for receiving, tracking, and filing public comments regarding this HMP update.

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

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

After completion of this HMP update, implementation and ongoing maintenance will continue to be afunction
of the Planning Committee. The Planning Committee will review the plan and accept public comment as part
of an annual review and as part of five-year mitigation plan updates.

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

Corpora Mark W. Vogel has been identified as the ongoing Sussex County Hazard Mitigation Plan
Coordinator (see Section 7), and is responsible for receiving, tracking, and filing public comments regarding
thisHMP Update. Contact informationis:

Mailing Address: Sussex County Sheriff’s Office, Division of Emergency Management
135 Morris Turnpike, Newton, NJ 07860

Contact Name: Corporal Mark W. Vogel, Deputy OEM Coordinator

Email Address: mitigation@sussexcountysheriff.com
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SECTION4 COUNTY PROFILE

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

2016 HMP UPDATE CHANGES

» The County Profile Section contains updated information regarding the Sussex County's physical setting,
population and demographics and trends, genera building stock, land use and trends, and critical facilities.
Additionally, future devel opment trends in the county are now included in Section 4.

4.1 GENERAL INFORMATION

Sussex County is the northern most county in the State of New Jersey. It isbordered to the north by New Y ork
State, to the south by Warren and Morris Counties, to the east by Passaic County and to the west by the
Delaware River and the Commonwealth of Pennsylvania. Historically, Sussex County has been a scenic, rural
county with small municipalities, plenty of open space, and agriculture. Figure 4-1 illustrates Sussex County,
its municipalities, and the surrounding jurisdictions.

4.1.1 Physical Setting

This section presents the physical setting of Sussex County, including: hydrography and hydrology,
topography and geology, climate, and land use/land cover.

Hydrography and Hydrology

Numerous ponds, lakes, creeks, and rivers make up the waterscape of Sussex County. Most of the lakesin the
County are found generally in two areas. along the eastern ope of the Kittatinny Ridge and in the Highlands
province of eastern Sussex County. These areas are where topography and geology support the devel opment
of lakes. Most of the lakes serve recreational purposes and were developed as vacation areas in the past. The
most prominent lakes in Sussex County include Lake Hopatcong (largest in New Jersey), Culvers Lake, Lake
Owassa, Big Swartswood Lake, Lake Mohawk, Highland Lake, and Wawayanda Lake. Rivers and streamsin
Sussex County include: Delaware River, Walkill River, Flat Brook, Paulins Kill, Pequest River,
Musconetcong River, Clove Brook, Mill Brook, Kymer Brook, Lubbers Run, Papakating Creek, Pochuck
Creek, Waywayanda Creek, Black Creek, Pequannock River, Pacack Brook, Russia Brook, and Rockaway
River. Figure 4-2 illustrates the location of these waterbodies in the county.

Delaware River Basin

The Delaware River is the longest un-dammed river in the United States east of the Mississippi River. It
extends 330 miles from the confluence of its east and west branches at Hancock, New Y ork to the mouth of the
Delaware Bay where it meets the Atlantic Ocean. The Delaware River is fed by 216 tributaries. Overall, the
Delaware River Basin contains 13,359 square miles, draining parts of Pennsylvania, New Jersey, New Y ork,
and Delaware. Included in the total areaisthe 782 square mile Delaware Bay (Delaware River Basin 2013).
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Figure 4-1. Sussex County, New Jersey

Source: NJGIN, Sussex County
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Figure 4-2. Bodies of Water in Sussex County

Source: NJGIN, Sussex County
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Watersheds

A watershed is the area of land that drains into a body of water such as a river, lake, stream, or bay. It is
separated from other systems by high points in the area such as hills or slopes. It includes not only the
waterway itself but also the entire land area that drains to it. Drainage basins generally refer to large
watersheds that encompass the watersheds of many smaller rivers and streams.

In New Jersey, the state is divided into 20 Watershed Management Areas (WMA), which are made up of
smaller watersheds. Sussex County is located in four of the 20 WMAS that are discussed further below: Upper
Delaware (WMA 1); Wallkill (WMA 2); Pompton, Pequannock, Wanague, Ramapo (WMA 3) and Upper
Passaic, Whippany and Rockaway (WMA 6). Figure 4-3 illustrates the watersheds of the State of New Jersey
including Sussex County.

Watershed Management Area 1: Upper Delaware

WMA 1 includes portions of Sussex, Morris, and Hunterdon Counties and all of Warren County. This areais
also known as the Upper Delaware River Watershed and encompasses 746 square miles in the northwest
corner of New Jersey. Within WMA 1, there are six mgjor drainage basins. Delaware River, Flat Brook,
Paulins Kill, Pequest River, Lopatcong and Pohatcong River Drainage, and the Musconetcong River (NJDEP
2012).

In Sussex County, WMA 1 is located in the western and southern sections of the county and encompasses
greater than half of the county's land area. Principal waterways in Sussex County's portion of WMA 1 include;
Flat Book, Paulins Kill, Pequest River, and a short stretch of the Musconectong River (NJDEP 2012).

Watershed Management Area 2: Wallkill River Watershed

This WMA is aso known as the Wallkill River Watershed and includes 11 Townships in Sussex County. The
Wallkill River Watershed is unique in that its headwaters begin at Lake Mohawk in Sparta Township and then
flow north into New York, eventually emptying into the Hudson River. Within WMA 2, there are four
subwatersheds. the Wallkill River, Pochuck Creek, Papakating Creek and Rutgers Creek Tributaries (NJDEP
2012).

The Wallkill Watershed is approximately 208 square miles in area, and is comprised of a variety of land uses
including rural and centralized residential development, agriculture, commercial, recreational and industrial
usage. Also located within this watershed area is the Wallkill Nationa Wildlife Refuge. The refuge
watershed/wetlands complex provides migratory and nesting habitats for numerous birds and waterfow! and is
home to severa endangered species (NJDEP 2012).

WMA 2 occupies the northern and northeastern parts of Sussex County, extending south through Sparta and
northern Byram Townships. The Wallkill River flows northeast into New York State, where it empties into
the Hudson River near Kingston, New York. Major tributaries of the Wallkill River include Papakating Creek
which begins its run in Frankford Township and Clove Brook which flows south from northern Wantage
Township. Pochuck Creek is another major tributary which drains part of Vernon and Hardyston Townships
east of Pochuck Mountain and enters the Wallkill River several milesinto New Y ork State (NJDEP 2012).

Watershed Management Area 3: Pompton, Pequannock, Wanaque, Ramapo Watersheds

WMA 3 is located within the Highlands Province of New Jersey. The Pequannock, Wanaque and Ramapo
Rivers al flow into the Pompton River. The Pompton River is, in turn, a mgjor tributary to the Upper Passaic
River. WMA 3 contains some of the State's major water supply reservoir systems including the Wanague
Reservoir which is the largest surface water reservoir in New Jersey. There are four watersheds in WMA 3:
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Pompton, Ramapo, Pequannock and Wanagque River Watersheds. WMA 3 lies mostly in Passaic County but
also includes parts of Bergen, Morris and Sussex Counties (NJDEP 2012).

The Peguannock River Watershed occupies a small area of eastern Sussex County. It flows south out of
Vernon Township and continues into Hardyston Township where it turns southeast, forming the border
between Morris and Passaic Counties. The Pequannock’s confluence with the Passaic River occurs at the
eastern end of the Great Piece Meadows, where Morris, Passaic and Essex Counties meet. For most of its run
in Sussex County, the Pequannock River flows through Newark's water supply management lands (NJDEP
2012).

Watershed Management Area 6: Upper and Mid Passaic, Whippany, Rockaway Watersheds

WMA 6 represents the area drained by waters from the upper reaches of the Passaic River Basin including the
Passaic River from its headwaters in Morris County to the confluence of the Pompton River. WMA 6 is
characterized by extensive suburban development and reliance upon ground water sources for water supply.
WMA 6 lies in portions of Morris, Somerset, Sussex and Essex Counties and includes the Upper and Middle
Passaic River, Whippany River and Rockaway River Watersheds (NJDEP 2012).

The Rockaway River begins in Jefferson Township and it's system's upper reaches are in eastern Sparta
Township, where several streams merge to form Russia Brook. Russia Brook flows into Jefferson Township
where it meets the Rockaway River below Lake Swannanoa. From there, the Rockaway River flows into the
Passaic River (NJDEP 2012).
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Figure 4-3. Watersheds of New Jersey

Source: NJDEP
Note: The location of Sussex County is depicted by the red circle.
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Topography and Geology

The topography of Sussex County is among the most diverse in the State of New Jersey. The eastern two-
thirds of the county lies within the Highlands physiographic province which runs in a northeast belt from
Reading, Pennsylvania, across New Jersey, and into southern New Y ork State and western Connecticut. This
province is characterized by forested ridges and glacially sculpted valleys. It also contains significant water
resources affecting over 11 million residents. The remainder of Sussex County lies within the Ridge and
Valley physiographic province. This province is characterized by parallel northeast-southwest trending ridges
wither fertile valleys in between. The capstone of the Ridge and Valley is the Kittatinny Ridge which runs
approximately 40 miles through the county. The Ridge has elevations between 1,200 and 1,500 feet above sea
level, and an average width of five miles. At High Point, the northernmost extent of the Kittatinny Ridge, has
an elevation of 1,803 feet which is the highest point in New Jersey (County Natural Resources Inventory
2015).

The lowest points in Sussex County are found along the Delaware River at the mouth of Flat Brook (300 feet)
and along the Wallkill River at the New York State line (380 feet). Located between the Highlands and
Kittatinny Ridge, the Kittatinny Valley has el evations between 600 and 700 feet.

Climate

The State of New Jersey islocated approximately halfway between the equator and the North Pole, resulting in
a climate that is influenced by wet, dry, hot and cold airstreams, making a highly variable environment. The
dominant feature of the atmospheric circulation over North America, including New Jersey, is the broad,
undulating flow from west to east across the middle latitudes of the continent. This pattern exerts a major
influence on the weather throughout the State (Office of the New Jersey State Climatologist [ONJSC], Date
Unknown).

The State of New Jersey is divided into five distinct climate zones. Distinct variations in the day-to-day
weather between each of the climate zones is a result of the geology distance from the Atlantic Ocean, and
prevailing atmospheric flow patterns. The five climate zones in New Jersey are: Northern, Central, Pine
Barrens, Southwest, and Coastal (ONJSC Date Unknown). Sussex County is located in the Northern Climate
Zone, described below.

The Northern Climate Zone covers approximately one-quarter of New Jersey and consists mainly of elevated
highlands and valleys which are part of the Appalachian Uplands. This zone can be characterized by having a
continental type of climate with minimal influence from the Atlantic Ocean, except when the winds contain an
easterly component. Annual snowfall averages 40 to 50 inches. During the warmer months, thunderstorms are
responsible for most of the rainfall. The climate zone has the shortest growing season, about 155 days
(ONJSC Date Unknown).

Sussex County has a temperate climate with warm summers and cold winters. The average temperatures range
from approximately 25 degrees in January to 72 degrees in July, with extremes common in the summer and
winter months. The average precipitation yearly is approximately 43 inches (FEMA FIS 2011).

Land Use, Land Cover, and Land Use Trends

In 2007, the majority or 55.7 percent of the land in Sussex County was designated as forested land. The 2012
data indicate there was a dight increase in forested land, indicating that approximately 55.9 percent of the
county was forested. In 2007, 15.6 percent was urban land; 13.6 percent was wetlands land; 0.6 percent was
barren land; and 10.5 percent was agricultural lands. When compared with the land use land cover data set
from 2012, there has been a dlight increase in urban land (1.7 percent) and wetlands (0.1 percent), while there
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has been a dight decrease in agricultural land (-3.8 percent) and in barren land (-4.7 percent). Refer to Table
4-1 and Figure 4-4 below.

Table 4-1. Land Use Summary for Sussex County, 2007 and 2012

2007 Data 2012 Data

Percent of Percent of
Land Use Category Acreage Sussex County Acreage Sussex County
Agriculture 36,153 10.5% 34,778 10.1%
Barren 2,156 0.6% 2,054 0.6%
Forest 190,902 55.7% 191,495 55.9%
Urban 53,420 15.6% 54,334 15.9%
Wetlands 46,591 13.6% 46,645 13.6%

Source: NJDEP (2012 LULC)
Note: Urban land includes residential, industrial, transportation, and recreational land. Water is excluded from the table above.
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Figure 4-4. 2012 Land Use Land Cover for Sussex County

Source: NJDEP 2012
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Open Space and Parkland

Large portions of Sussex County are permanently set aside as public/conservation space. This includes the
Delaware Water Gap National Recreation Area, state parks and forests (High Point and Stokes), and wildlife
refuges (Wallkill). Public and conservation open space accounts for more than one-third of the county’s total
land area. Overall, open space in Sussex County includes federal, state, county, municipal, and water supply
management land.

The National Park Service manages 21,771 acres (federal land) in western Sussex County in the municipalities
of Montague, Sandyston and Walpack. This area is known as the Delaware Water Gap National Recreation
Area; a 55,857 acre unit of the National Park System located in New Jersey and Pennsylvania. The Fish and
Wildlife Service manages 4,635 acres of land in county, known as the Wallkill River National Wildlife Refuge
located in the Townships of Vernon and Wantage.

For state land, the New Jersey Division of Fish and Wildlife manages 12 Wildlife Management Areas in
Sussex County, totaling 13,775 acres. The New Jersey Division of Parks and Forestry oversees state parks and
trail corridors (Paulinskill Valley Trail, Sussex Branch Trail and Appaachian Trail) throughout New Jersey.
In Sussex County, there are six state parks, one state forest, and three long-distance trails, totaling 55,135
acres. Additionally, the New Jersey Natural Lands Trust is an independent agency within NJDEP in which
properties are comparatively small relative to other state land. Management of this type of state land focuses
on fish and wildlife habitat conservation, with less of afocus on public recreation. There are 28 Natural Lands
Trust properties in Sussex County totaling 1,064 acres.

As for county-owned open space, Sussex County owns one acre of parkland in the Town of Newton. On the
municipal level, there are 1,521 acres of Recreation and Open Space Inventory (ROSI) property in the county.
A ROSI is a document filed with the New Jersey Green Acres program that lists all municipal recreation
and/or conservation lands in that municipality. A municipality must complete a ROSI when it accepts Green
Acre funding for land acquisition or recreation development. Lastly, there are 6,639 acres of water supply
management land in Sussex County. A mgjority of thisland is found in Hardyston and Vernon Townships and
is owned by the City of Newark. This type of land cannot be sold for development without state review
(Sussex County Open Space and Recreation Plan 2003). Refer to Table 4-2 below for a summary of open
space in Sussex County.

Table 4-2. Open Space in Sussex County

Federal, Size
State, County (acres in

or Municipal Sussex
Name of Facility Owned County) Municipality

el e vgg&t}gnal bilalire Federd 4,635 Hardyston, Vernon, Wantage
Delaware Water Gap National
Recreation Area Federal 21,771 Walpack, Sandyston, Montague
Bear Swamp Wildlife
Management Area (WMA) State 2,036 Frankford and Hampton
Culvers Brook Access WMA State 4 Frankford
Flatbrook WMA State 2,090 Sandyston, Wal pack
Little Flatbrook Access WMA State 4 Sandyston
Hainesville WMA State 281 Montague, Sandyston
Hamburg Mountain WMA State 2,737 Hardyston, Vernon
Paulinskill River WMA State 77 Fredon, Hampton
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Federal, Size
State, County (acres in
or Municipal Sussex
Name of Facility Owned County) Municipality
Sparta Mountain WMA State 1,602 Hardyston, Ogdensburg, Sparta
Trout Brook WMA State 1,098 Stillwater
Walpack WMA State 387 Walpack
Weldon Brook WMA State 829 Sparta
Whittingham WMA State 1,930 Green, Fredon
Allamuchy Mountain State Park State 5,000 Byram, Green, Stanhope
HighAPE)l_i Useitta(t)(? Svazl;lkl IE: ﬂ;ﬂ udes State 15,278 Wantage, Montague, Frankford
Hopatcong State Park State 4 Hopatcong
Kittatinny Valley State Park State 1,313 Andover Borough, Andover Township
PNV TS | ue | | Fraio o Hang naon e
Newton, Ogdensburg, Stillwater, Sparta
Stokes State Forest State 15,734 Montague, Sandyston, Frankford, Hampton, Stillwater
Swartswood State Park State 2,250 Hampton, Stillwater
Wmaxapﬁgﬁﬁjﬁﬁ'gd udes State 15,000 Vernon
Newark-Pequannock Watershed State 3,896 Vernon
Easemen
Congleton -CLC Partners/Smith State 15 Hardyston
(easement)
Congleton - Violante (easement) State 16 Hardyston, Wantage
Congleton Wildlife Sanctuary State 79 Hardyston, Wantage
crid etog(\é\{(il gie;els?nctuary ) State 127 Hardyston, Wantage, L afayette
Congleton - Ferra (easement) State 14 Hardyston
Congleton - Padula (easement) State 18 Hardyston
Congleton - Williams (easement) State 12 Hardyston
Cong?nc;rk—sgizlicéltzgis_a&c;?y ) State 100 Hardyston, Wantage
Crooked Swamp Caves State 18 Lafayette
Elm Spring Preserve State 11 Wantage
Lubbers Run State 35 Byram
Lubbers Run - Vanderbilt State 28 Byram
Lubbers Run - Vanderbilt 11 State 28 Byram
McCarthy State 4 Hopatcong
Papakating Creek State 11 Frankford
Quarryville Brook State 44 Wantage
Reinhardt - Weber State 5 Montague
Reinhardt Preserve State 240 Montague
Reinhardt Preserve - Bunnell State 3 Montague
(easement)
Reinhardt Preserve - Coss State 6 Montague
Reinhardt Preserve - Layne State o4 Montague
(easement
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Federal, Size
State, County (acres in
or Municipal Sussex
Name of Facility Owned County) Municipality
Reinhardt Preserve - Reinhardt | State 14 Montague
Wallkill - May/Green Acres State 13 Ogdensburg
Wwallkill River State 10 Sparta
Wallkill River Addition -NJCF State 80 Ogdensburg
e | sae | 4
Wallkill Rivesrc-hsglpe John High State 40 Sparta
Wallkill River Preserve - NJDOT State 34 Sparta
Sussex County Park County 1 Newton
Andover Township Municipal 278 Andover Township
Byram Municipal 92 Byram
Frankford Municipal 9 Frankford
Fredon Municipal 69 Fredon
Hamburg Municipal 2 Hamburg
Hopatcong Municipal 172 Hopatcong
Lafayette Municipal 250 Lafayette
Newton Municipal 49 Newton
Stanhope Municipal 15 Stanhope
Stillwater Municipal 242 Stillwater
Sussex Borough Municipal 63 Sussex Borough
Vernon Municipal 123 Vernon
Wantage Municipal 157 Wantage

Source: Open Space and Recreation Plan 2003

The Highlands Region

The Highlands Region of New Jersey encompasses an area of 859,358 acres located in the northwest part of
New Jersey. This Region includes 88 municipalities and portions of seven counties — Bergen, Hunterdon,
Morris, Passaic, Somerset, Sussex, and Warren. In the Highlands Water Protection and Planning Act
(Highlands Act), the Legidature designated specific boundaries within the Highlands Region as the
Preservation Area and the Planning Area. The difference between the two is that municipal and county
conformance with the Regional Master Plan is required in the Preservation Area and is voluntary in the
Planning Area.

In Sussex County, there is atotal of 129,865 acres of land located within the Highlands Region (planning area
and preservation area combined). The following municipalities are located in the Highlands: Byram Township
(both areas), Franklin Borough (planning), Green Township (both areas) Hamburg Borough (planning),
Hardyston Township (both areas), Hopatcong Borough (both areas), Ogdensburg Borough (both areas), Sparta
Township (both areas), Stanhope Borough (planning), and Vernon Township (both areas). Table 4-3
summarizes the acreage of the highlands region in Sussex County.
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Table 4-3. Acreage of the Highlands Region in Sussex County

Municipality Planning Area Preservation Area Total
Byram Township 233 14,272 14,505
Franklin Borough 2,843 0 2,843
Green Township 10,198 281 10,479
Hamburg Borough 753 0 753
Hardyston Township 8,254 12,557 20,811
Hopatcong Borough 5,346 2,607 7,953
Ogdensburg Borough 1,232 199 1,431
Sparta Township 13,359 11,538 24,897
Stanhope Borough 1,404 0 1,404
Vernon Township 15,470 29,319 44,789
Total AcresFor Sussex County 59,092 70,773 129,865

Source: Highlands Regional Master Plan (excerpt of Table 1.1).

Metropolitan Statistical Area

Metropolitan statistical areas (MSA) are geographic entities delineated by the New Jersey Office of
Management and Budget (OMB) for use by federal statistical agencies in collecting, tabulating, and publishing
federa statistics. A MSA isdefined as having alarge nucleus, together with adjacent communities which have
a high degree of social and economic integration with that core (U.S. Census 2014).

Northeast New Jersey and portions of New York State are located in the New Y ork-Newark Combined
Statistical Area. This area is broken down into smaller MSAs. Sussex County is located within the New
Y ork-Newark Combined Statistical Area and the New Y ork-Newark-Jersey City Metropolitan Statistical Area
U.S. Census 2014).

Due to the size of the New Y ork-Newark-Jersey City Metropolitan Statistical Area, it is further divided into
four metropolitan divisions which are separately identifiable employments centers within the MSA. Sussex
County is part of the Newark, NJ-PA Metropolitan Division labor market. Figure 4-5 illustrates the different
statistical areasin New Jersey and parts of New Y ork State.
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Figure 4-5. New York-Newark Combined Statistical Area and Adjacent Statistical Areas

Source:  U.S. Census 2014
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4.2 POPULATION AND DEMOGRAPHICS

The DMA 2000 requires that HMPs consider the risk and vulnerability of socially vulnerable populations to
natural hazards. These populations can be more susceptible to hazard events, based on a number of factors
including their physical and financial ability to react or respond during a hazard and the location and
congtruction quality of their housing. For the purposes of this planning process, vulnerable populations
include children, elderly, low-income, the physically or mentally disabled, non-English speakers and the
medically or chemically dependent.

4.2.1 Population Characteristics

According to the 2010 U.S. Census, Sussex County had a population of 149,265 people which represents a
dight increase from the 2000 U.S. Census population of 144,166 people. Table 4-4 presents the population
statistics, including vulnerable populations, for Sussex County based on the 2000 and 2010 U.S. Census data.
Figure 4-6 shows the distribution of the general population density (persons per square mile) in 2010 by
Census block. Population density has a strong correlation with hazard vulnerability and loss. Urban areas tend
to have larger populations and numbers of structures; therefore, these areas tend to experience greater loss
during hazard events.
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Table 4-4. Sussex County Population Statistics

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

Low-Income | % Low-Income

Municipality Pop.* Pop. of Total
Borough of Andover 606 73 12.0% 658 65 9.9% 108 16.4% 16 2.4%
Township of Andover 6,319 1,012 16.0% 6,033 950 15.7% 1,359 22.5% 90 1.5%
Borough of Branchville 841 141 16.8% 845 153 18.1% 170 20.1% 68 8.0%
Township of Byram 8,350 843 10.1% 8,254 501 6.1% 2,130 25.8% 124 1.5%
Township of Frankford 5,565 921 16.5% 5,420 703 13.0% 1,134 20.9% 240 4.4%
Borough of Franklin 5,045 659 13.1% 5,160 603 11.7% 1,350 26.2% 317 6.1%
Township of Fredon 3,437 469 13.6% 2,860 266 9.3% 679 23.7% 38 1.3%
Township of Green 3,601 388 10.8% 3,220 193 6.0% 828 25.7% 39 1.2%
Borough of Hamburg 3,277 385 11.7% 3,105 252 8.1% 766 24.7% 109 3.5%
Township of Hampton 5,196 768 14.8% 4,943 547 11.1% 1,131 22.9% 195 3.9%
Township of Hardyston 8,213 1,194 14.5% 6,171 630 10.2% 1,371 22.2% 211 3.4%
Borough of Hopatcong 15,147 1,489 9.8% 15,888 1,073 6.8% 3,762 23.7% 423 2.7%
Township of Lafayette 2,538 325 12.8% 2,300 213 9.3% 588 25.6% 32 1.4%
Township of Montague 3,847 536 13.9% 3,412 378 11.1% 847 24.8% 251 7.4%
Town of Newton 7,997 1,481 18.5% 8,244 1,284 15.6% 1,701 20.6% 756 9.2%
Borough of Ogdensburg 2,410 275 11.4% 2,638 212 8.0% 709 26.9% 92 3.5%
Township of Sandyston 1,998 234 11.7% 1,825 244 13.4% 416 22.8% 90 4.9%
Township of Sparta 19,722 2,198 11.1% 18,080 1,491 8.2% 5,035 27.8% 457 2.5%
Borough of Stanhope 3,610 374 10.4% 3,584 268 7.5% 808 22.5% 111 3.1%
Township of Stillwater 4,099 459 11.2% 4,267 360 8.4% 1,061 24.9% 105 2.5%
Borough of Sussex 2,130 261 12.3% 2,145 273 12.7% 446 20.8% 183 8.5%
Township of Vernon 23,943 2,019 8.4% 24,686 1,566 6.3% 6,750 27.3% 637 2.6%
Township of Walpack 16 4 25.0% 41 11 26.8% 0 0.0% 6 14.6%
Township of Wantage 11,358 1,342 11.8% 10,387 916 8.8% 2,727 26.3% 302 2.9%
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U.S. Census 2010 U.S. Census 2000*

Pop % Pop Low-Income | % Low-Income
Municipality Under 16 | Under 16 Pop.* Pop. of Total

Sussex County Total 149,265 17,850 12.0% 144,166 13,152 9.1% 35,876 24.9% 4,892 3.4%

Source:  U.S. Census 2010 (U.S. Census Bureau); HAZUS-MH (for 2000 U.S. Census data)
Note: Pop. = population
* Individuals below poverty level (Census poverty threshold for a 3-person family unit is approximately $18,522)
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Figure 4-6. Distribution of General Population Density for Sussex County, New Jersey

Source:  U.S. Census 2010
Note: The figure indicates distribution based on Census Block designations.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey
May 2016




SECTION 4: COUNTY PROFILE

4.2.2 Vulnerable Populations

Identifying concentrations of vulnerable populations can assist communities in targeting preparedness,
response and mitigation actions. For the purposes of this planning process, as noted, vulnerable populationsin
Sussex County include children, elderly, low-income, the physically or mentally disabled, non-English
speakers and the medically or chemically dependent.

Age

Children are considered vulnerable because they are dependent on others to safely access resources during
emergencies. The elderly are more apt to lack the physical and economic resources necessary for response to
hazard events and are more likely to suffer health-related consequences making recovery slower. Those living
on their own may have more difficulty evacuating their homes. The elderly are also more likely to live in
senior care and living facilities (described in Section 4.6) where emergency preparedness occurs at the
discretion of facility operators.

According to the 2010 U.S. Census, the median age in Sussex County was 42 years. Of the 2010 population,
12.0-percent (17,850 persons) of the county’s population is age 65 and older. According to the 2000 Census,
9.1-percent of the county’s total population (or 13,152 persons) were age 65 and older. Figure 4-7 shows the
distribution of persons over age 65 in Sussex County. According to the 2000 U.S. Census, 24.9-percent
(35,876 people) were age 16 or younger. Figure 4-8 shows the distribution of persons under the age 16 in
Sussex County.

Income

Of the total population, economically disadvantaged populations are more vulnerable to hazards because they
are likely to evaluate their risk and make decisions based on the major economic impact to their family and
may not have funds to evacuate. Based on the 2009-2013 American Community Survey Five-Y ear Estimates,
per capita income in Sussex County was estimated at $37,949 and the median household income for Sussex
County is $100,066 (in 2013 inflation-adjusted dollars). It is estimated that over 15.6-percent of households
receive an income between $50,000 and $74,999 per year and 10.6-percent of households receive over
$200,000 annually.

The 2009-2013 American Community Survey estimates approximately 7.9-percent (2,524 households) of the
households in Sussex County make less than $25,000 per year and are therefore below the poverty level.
According to the U.S. Census Bureau’s 2013 poverty thresholds, the weighted average thresholds for a family
of four in 2013 was $23,834; for a family of three, $18,552; for a family of two, $15,142, and for unrelated
individuals, $11,888. Figure 4-8 shows the distribution of low income persons.

It is noted that the U.S. Census data for household income provided in HAZUS-MH includes two ranges (less
than $10,000 and $10,000-$20,000/year) that were totaled to provide the “low-income” data used in this study.
This does not correspond exactly with the “poverty” thresholds established by the U.S. Census Bureau, which
identifies households with two adults and two children with an annual household income below $23,624 per
year as “low income” for this region. This difference is not believed to be significant for the purposes of this
planning effort.

Physically or Mentally Disabled

Based on the 2009-2013 American Community Survey, the total non-institutionalized population of Sussex
County is 146,518, which is approximately 98.2-percent of the total population. Approximately 13,443 of
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those residents are living with a disability. An estimated 8.4-percent of these residents are under the age of 18
and an estimated 39.1-percent are 65 years or older.

Non-English Speakers

According to the 2009-2013 American Community Survey, 9.9-percent of the county’ s population over the age
of 5 primarily speaks a language other than English at home; this is significantly less than the state average of
30.0-percent. Of the county’s population, 4.2-percent speak Spanish, 4.3-percent speak other Indo-European
languages, 0.9-percent speak Asian and Pacific |slander languages, and 0.6-percent speak other languages.
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Figure 4-7. Distribution of Persons over the Age of 65 in Sussex County, New Jersey

Source:  U.S. Census 2010
Note: The figure indicates distribution based on Census Block designations.
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Figure 4-8. Distribution of Low-Income Populations in Sussex County, New Jersey

Source:  U.S. Census 2010
Note: The figure indicates distribution based on Census Block designations.
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Figure 4-9. Distribution of Children Under Age of 16 in Sussex County, New Jersey

Source:  U.S. Census 2010
Note: The figure indicates distribution based on Census Block designations
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4.2.3 Population Trends

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

According to the U.S. Census Bureau Sussex County’s 2010 population was 149,265 persons, which is a 3.5-
percent increase from the 2000 U.S. Census population of 144,166. Between 1900 and 2010, the county
experienced overall growth. Between 1960 and 1970, the county experienced its largest increase in
population: 57.4-percent. The smallest increase was between 2000 and 2010, when the population increased
by 3.5-percent. Between 1910 and 1920, the county experienced its largest decrease in population: 7-percent
loss (New Jersey Department of Labor and Workforce Development 2014). Table 4-5 displays the population
and change in population from 1900 to 2010 in Sussex County.

Table 4-5. Sussex County Population Trends, 1900 to 2014

Percent
Change in Population
Population Population Change
1900 24,134 N/A N/A
1910 26,781 2,647 11.0%
1920 24,905 -1,876 -7.0%
1930 27,830 2,925 11.7%
1940 29,632 1,802 6.5%
1950 34,423 4,791 16.2%
1960 49,255 14,832 43.1%
1970 77,528 28,273 57.4%
1980 116,119 38,591 49.8%
1990 130,943 14,824 12.8%
2000 144,166 13,223 10.1%
2010 149,265 5,099 3.5%
2014 146,888 -2,377 -1.6%
Source:  U.S. Census Bureau, 2014
Note: Change in population and percent in population change was calculated from available data

Table 4-6 displays the 10 largest municipalities in Sussex County. According to this 2011 data, Vernon
Township was the most populous municipality, comprising 16.4-percent of the county’'s total population.
According to the Sussex County edition of the Northern Regional Community Fact Book, from 1970 to 2009,
10 of the county’s municipalities more than doubled in size. The fastest growing municipality was Vernon
Township with an increase of 309.7-percent between 1970 and 2009. Walpack Township saw the largest
decrease in population during this time, from 384 people in 1970 to 34 people in 2009 (New Jersey
Department of Labor and Workforce Development 2011).
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Table 4-6. Ten Largest Municipalities in Sussex County

Rank ‘ Municipality ‘ 2009 Population
1 Vernon, Township of 24,825
2 Sparta, Township of 19,225
3 Hopatcong, Township of 15,518
4 Wantage, Township of 11,600
5 Byram, Township of 8,477
6 Hardyston, Township of 8,325
7 Newton, Town of 8,123
8 Andover, Township of 6,533
9 Frankford, Township of 5,594

10 Hampton, Township of 5,126

Source: New Jersey Department of Labor and Workforce Development 2011

Over the next 15 years, from 2017 to 2032, Sussex County is projected to experience a 5.6-percent growth.
Based on New Jersey Department of Labor population projections, the county population is expected to reach
147,900 by 2017 and 156,200 by 2023 (Figure 4-10).

Figure 4-10. Sussex County Population Projections, 2012 to 2032

158,000
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144,000
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Source:  New Jersey Department of Labor and Workforce Development 2014
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Between 2000 and 2010, a majority of the county’s municipalities experienced an increase in population.
However, population losses were reported in Branchville, Sussex, Walpack, Andover Borough, Franklin,
Stillwater, Ogdensburg, Newton, Hopatcong and Vernon. These losses are, however, offset by growth in al
other municipalities. The majority of population growth occurred in Hardyston, Sparta and Wantage.
Hardyston Township experienced the largest increase in population (33.09-percent) and Walpack Township
experienced the largest decrease in population (-60.98 percent). Refer to Table 4-7 for a summary of
population trends in Sussex County by municipality.

Table 4-7. Population Trends in Sussex County by Municipality

Percent
2000 2010 Change in Population
Municipality U.S. Census | U.S.Census Population Change
Andover Borough 658 606 -52 -7.90%
Andover Township 658 606 -52 4.74%
Branchville Borough 6,033 6,319 286 -0.47%
Byram Township 845 841 -4 1.16%
Frankford Township 8,254 8,350 96 2.68%
Franklin Borough 5,420 5,565 145 -2.23%
Fredon Township 5,160 5,045 -115 20.17%
Green Township 2,860 3,437 577 11.83%
Hamburg Borough 3,220 3,601 381 5.54%
Hampton Township 3,105 3,277 172 5.12%
Hardyston Township 4,943 5,196 253 33.09%
Hopatcong Borough 6,171 8,213 2,042 -4.66%
Lafayette Township 15,888 15,147 -741 10.35%
Montague Township 2,300 2,538 238 12.75%
Newton Town 3,412 3,847 435 -3.00%
Ogdensburg Borough 8,244 7,997 -247 -8.64%
Sandyston Township 2,638 2,410 -228 9.48%
Sparta Township 1,825 1,998 173 9.08%
Stanhope Borough 18,080 19,722 1,642 0.73%
Stillwater Township 3,584 3,610 26 -3.94%
Sussex Borough 4,267 4,099 -168 -0.70%
Vernon Township 2,145 2,130 -15 -3.01%
Walpack Township 24,686 23,943 -743 -60.98%
Wantage Township 41 16 -25 9.35%

Source:  New Jersey State Data Center 2010
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The 2000 U.S. Census data identified 50,831 households (56,528 housing units) in Sussex County. The 2010
U.S. Census data identified 54,752 households (62,057 housing units) in Sussex County indicating an increase
in both households and housing units. Asfor households, between 2000 and 2010, Sussex County experienced
a7.7-percent increase. As for housing units, the county experienced an increase of 9.8-percent between 2000
and 2010. The U.S. Census defines household as all the persons who occupy a housing unit, and a housing
unit as a house, an apartment, a mobile home, a group of rooms, or a single room that is occupied (or if vacant,
is intended for occupancy) as separate living quarters. Therefore, you may have more than one household per
housing unit. The median price of an owner-occupied home in Sussex County was estimated at $285,800
(U.S. Census, 2013).

For this HMP update, the default general building stock in HAZUS-MH was updated and replaced with a
custom building inventory for Sussex County, both at the aggregate and structure level. The building stock
update was performed using the most current parcel and tax assessment data provided by Sussex County and
the NJ Department of the Treasury. The estimated replacement cost value for each structure was calculated
using this data and 2015 RS Means valuations. For the purposes of this plan, there are approximately 61,026
structures identified in the county. The total estimated replacement cost for the county is approximately $31.6
billion. Estimated content value was calculated by using 50-percent of the residential replacement value, and
100-percent of the non-residential replacement values. Actual content value various widely depending on the
usage of the structure. Approximately 91.5-percent of the total buildings in the county are residential, which
make up approximately 82.2-percent of the building stock structural value associated with residential housing.
Table 4-7 presents building stock statistics by occupancy class for Sussex County.

The 2009-2013 American Community Survey for Sussex County identified that the majority of housing units
(41.9 percent) in Sussex County are one-unit detached units. The 2013 U.S. Census Bureau’ s County Business
Patterns data identified 3,267 business establishments employing 31,594 people in Sussex County. The
construction industry has the most number of establishments in the county, with 502 establishments. Thisis
followed by the retail trade industry with 408 establishments, and other services (except public administration)
with 381 establishments (U.S. Census, 2013).

Figures 4-11 through 4-13 show the distribution and exposure density of residential, commercial and industrial
buildingsin Sussex County. Exposure density isthe dollar value of structures per unit area, including building
content value.  The densties are shown in units of $1,000 ($K) per sguare mile. Viewing exposure
distribution maps can assist communities in visualizing areas of high exposure and in evaluating aspects of the
study areain relation to the specific hazard risks.
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Table 4-8. Number of Buildings and Replacement Cost Value by Occupancy Class

All Occupancies Residential Commercial Industrial
Estimated Estimated Total (Structure Total (Structure Total (Structure Total (Structure
Municipality Count Structure Value Contents + Contents) Count + Contents) Count + Contents) Count + Contents)
Borough of Andover | 257 $110,720,294 $71,842,600 $182,562,804 193 $116,633,081 53 $56,079,224 1 $1,632,812
X‘;‘g’g\fhe:p of 2,248 | $797,432,934 $462,439,156 | $1,259,872,001 | 2,015 | $1,004,981,334 126 $122,658,441 12 $20,000,461
g?arr‘:;?\'/‘i l‘l’:; 353 $105,787,947 $68,530,522 $174,318,470 284 $111,772,276 55 $51,386,553 0 $0
Township of Byram | 3,401 | $1,001,139,850 | $542,264,614 | $1,543404464 | 3217 | $1,376,625709 | 101 $77,729,746 3 $4,898,436
lfa"xﬂﬂg of 2,716 | $1,028,566,798 | $624,677,847 | $1,653,244,645 | 2,330 | $1,211,666,853 9 $136,088,723 7 $12,609,468
Borough of Franklin | 1,630 | $555,083,580 $326,633,635 $881,717,214 | 1,454 | $685,349,835 113 $128,851,782 10 $16,407,323
Township of Fredon | 1,236 | $524,017,917 $318,153,210 $842171,127 | 1,050 | $617,594,123 32 $37,554,664 5 $8,164,060
Township of Green | 1,280 | $617,892,936 $344,490,322 $962,383,257 | 1,153 | $820,207,842 22 $21,278,642 2 $3,265,624
Borough of Hamburg | 1,464 | $478,777,394 $268,230,009 $747,007,403 | 1,367 | $631,642,153 71 $95,284,515 2 $3,265,624
L‘;"r;’]gfginp of 2143 | $898,127,786 | $500,329547 | $1,398457,332 | 1,945 | $1,193394718 | 63 $62,979,318 1 $1,632,812
L%Em"f 3,731 | $1,058,804,064 | $593,695837 | $1,652,499,901 | 3,492 | $1,395324682 | 119 $118,634,650 27 $46,114,752
Egﬁgg‘n‘g 6,378 | $1,450,447,874 | $764,642,534 | $2,224,000408 | 6,199 | $2,084,416,023 86 $78,652,359 1 $1,632,812
Igf"g‘,gt“tig of 1,020 | $484,326,532 $318,063,358 $802,389,890 762 $498,789,524 52 $57,235,196 17 $24,420,844
IAO(‘)’:’]?;?LF; of 1,972 | $550,631,281 $307,800,350 $858,431,631 | 1,820 | $728,492,793 50 $43,829,062 6 $9,876,075
Town of Newton 2,320 | $926,551,970 $577,488,833 | $1,504,040,803 | 1,091 | $1,047,189,412 | 236 $337,048,692 10 $24,492,180
gg[joe‘;%glj’rfg 915 $250,464,374 $139,570,078 $390,034,452 846 $332,682,886 33 $30,043,484 4 $6,610,451
g‘(’j’ﬂ;‘” 1,136 | $359,643,031 $229,219,539 $588,862,570 912 $391,270,476 50 $44,661,616 6 $8,642,549
Township of Sparta | 7,447 | $3083,993131 | $1,647,607,612 | $4,731,600744 | 6,980 | $4,309,156,557 | 290 $220,551,680 38 $62,046,857
Borough of Stanhope | 1,468 | $557,098,000 $302,686,778 $850,784,777 | 1,391 | $763,233,667 53 $67,828,244 5 $11,429,684
;‘?}’I"xi“ef of 1871 | $581,254,607 | $350,557,350 | $931,811,957 | 1,635 | $692,091,769 39 $44,743,004 0 $0
Borough of Sussex 579 $259,651,457 $165,026,376 $424,677,833 468 $283,875,243 65 $88,319,473 3 $4,898,436
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All Occupancies Residential Commercial Industrial

Estimated Estimated Total (Structure Total (Structure Total (Structure Total (Structure
Count Structure Value Contents + Contents) Count + Contents) Count + Contents) Count + Contents)

Municipali
Township o Vnon 11280 | $3063072,948 | $1,696,315752 | $4,759,388,700 | 10,777 | $4,100271,588 | 293 | $425846569 | 23 $44,156,227
J\?e‘;":i]i(p el 25 $8,710,816 $7,382,442 $16,093,258 8 $3,985,123 1 $1,948,912 0 $0
J\f;“]?;‘iep of 4156 | $1,396272,081 | $853886,798 | $2,250,158,879 | 3551 | $1627,155850 | 125 | $122,725740 2 $3,265,624
%f:fx County 61,026 | $20,157,469,603 | $11,481,535,099 | $31,639,004,702 | 55,840 | $26,027,803514 | 2,224 | $2471,960289 | 185 | $319,463,115

Source: Sussex County; NJ Department of the Treasury 2015
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Figure 4-11. Distribution of Residential Building Stock and Value Density in Sussex County

Source: Sussex County; NJ Department of the Treasury 2015
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Figure 4-12. Distribution of Commercial Building Stock and Exposure Density in Sussex County

Source: Sussex County; N] Department of the Treasury 2015
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Figure 4-13. Distribution of Industrial Building Stock and Value Density in Sussex County

Source: Sussex County; NJ Department of the Treasury 2015
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4.4 ECONOMY

As discussed in the Local Mitigation Handbook, after a natural hazard event, economic resiliency drives
recovery. An understanding of the major employers and economic sectors in the county whose losses or
inoperability would impact the community and its ability to receive from adisaster is essential.

Sussex County’s early industry and commerce were chiefly centered on agriculture, milling, and iron and zinc
mining. The local economy expanded due to the introduction of the railroads, which helped the development of
factories following the Civil War and continuing to the 1960s. While manufacturing in the county has declined
since 2000 and earlier, the county is still home to several manufacturers including Ames Rubber Corp, a
manufacturer of molded components, protective coatings, and dispensed gaskets for high-tech applications and
ThorLabs, a manufacturer of high-tech components for the laser and fiber optics industry. Today, the fastest
growing sectors of the economy are tourism and recreation. The industries represented by the 10 largest
employers include recreation, healthcare, retail, education and government (Sussex County Strategic Growth
Plan Update 2014); refer to Table 4-9.

Table 4-9. Top Ten Sussex County Employers

Employer ’ Location ‘ Employment ’ Industry
Crystal Springs Golf and Spa Resort Vernon/Hardyston 2,000 Recreation
Newton Medical Center Newton 1,200 Healthcare
Selective Insurance Branchville 900 Insurance
Mountain Creek Resort Vernon 800 Recreation
County of Sussex Newton 500 Government
Ames Rubber Corp. Hamburg 445 Manufacturing
Shop Rite Supermarkets Newton 301 Retail
Andover Subacute and Rehab Center Andover 300 Hedlthcare
Sussex County Community College Newton 300 Education
Raider Express Andover 250 Trucking/Logistics

Source: Sussex County Strategic Growth Plan Update 2014

According to the 2014 Update of the County Strategic Growth Plan, the largest employment sector in Sussex
County is Education and Heathcare, followed by Trade, Transportation, and Utilities, and Leisure and
Hospitality. Sussex County appears to be under-represented in its share of employment in higher-paying
industries such as Information, Financial Activities, and Business & Professional Services. These industries are
typicaly considered export-based industries that bring money into the region and have a wealth creating
impact on the local economy. The county is over-represented in lower paying industries such as Education and
Healthcare, Leisure and Hospitality, and Personal Services. These industries are considered non-basic
industries, and except for Leisure and Hospitality, do not bring money into the local economy and as a result
have smaller multiplier impacts on the local economy (Sussex County Strategic Growth Plan Update 2014).

Sussex County employment has decreased in a mgjority of the industry sectors since 2000 with the exception
of Education and Healthcare (25.8 percent), Leisure and Hospitality (28.5 percent), and Other Services (47.7
percent). All other industries are below their 2000 employment levels, with many industries significantly
below, including Information (55.1 percent), Manufacturing (21.2 percent), and Professional and Business
Services (20.8 percent) (Sussex County Strategic Growth Plan Update 2014).
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4.5 DEVELOPMENT TRENDS AND NEW DEVELOPMENT

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place to protect human health
and community infrastructure. The DMA 2000 requires that communities consider land use trends, which can
impact the need for, and priority of, mitigation options over time. Land use and development trends
significantly impact exposure and vulnerability to various hazards. For example, significant development in a
hazard area increases the building stock and population exposed to that hazard.

Local zoning and planning authority is provided for under the New Jersey Municipal Land Use Law, which
gives municipalities zoning and planning authority. Refer to Sections 6 and 9 for further details on the
planning and regulatory capabilities of the county and each municipality.

In the county, the Economic Development Partnership (SCEDP) facilitates the recruitment, retention, and
expansion of businesses that will complement and be consistent with the character and environment of the
county. Additionally, the Sussex County Planning Board is responsible for approving site plan and
subdivision applications within their jurisdiction. A development review committee reviews all applications
and acts on behalf of the Planning Board.

Potential future development in the next five years, as identified by each municipality, is noted in the
following table and figure. Refer to Section 9 which evaluates the potential new development exposure to
natural hazards.
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| Number of Structures \ Address/Block and Lot \

Description/Status
CV S Pharmacy, demoalition of old

Township of Byram ((r:e\(/js\/zh(?rmzcn)t/) Commercial One 77 Route 206 bldg. underway in prep. to build new
P CV S underway
Township of Byram JTK Construction Commercial One + outside equipment 9 Lackawanna Drive NO. daFe for oonstr_uctlon of new
storage building; heavy equip. stored on site
: Venture Il . . Site work begun; project to be
Township of Byram (redevelopment) Commercial Small strip mall 9 Route 206 revised.
. In Master Plan and governed by
Township of Byram Village Center Zone Mixed use ¢. 130 homes; ¢.90,000sf Corner of Route 206 and Village Center and Smart Growth
comm. LackawannaDr. - )
ordinances; no developer yet.
LETESILET SR T Planning complete; construction
Township of Byram Fields within Tamarack On Twp. open space. Ballfields; parking. 12 Jones Lane | 9 ? f ' |
Park planned for fall 2015.
Township of Frankford North P\}\r;\iurr:;lgoldmg / Commercial 1 749 Route 565 Constructed and Occupied
Township of Frankford Sussex Commons Commercial TBD =y ey Site Plans Approved; State approved
(Route 206 / Route 565) '
Township of Frankford Township Fire House Emergency Response 1 390 Ré).utSeZZLO' 67North Approved; In T;ggress— clearing
Site located in Township but actually
. Waste Water Treatment . .
Township of Frankford Plant for Branchville WWTP Multiple Route 206 owned/operate(tziolzl):1 E/ranchw lleand
Township of Frankford Bentley Assisted Living Residential 20 units 3 Phillips Road Approved; not started
Township of Frankford 911 Call Center Government 1 135 Morris Tpke, Newton Completed 2014
Borough of Franklin Auto-Zone Commercia 1 RT. 23 Completed
Borough of Franklin Walgreens Commercial 1 Rt. 23 Completed
Borough of Franklin S.T.S. Tire store Commercia 1 Rt. 23 Compl eted
Borough of Franklin Taco Bell Commercial 1 RT. 23 95% complete
Airport Road
Township of Green Airport Road Commercia 3 Block 31 L((:)ct)nls.teﬁcl:in:r?r
Lots 1.06, 1.08, 1.09
Township of Green Hackett":;town-Andover Utility = Route 517 GasMain
12" GasLine
Airport Road
Township of Green Airport Road Commercia 3 Block 31 Lot 1.08 under

Lots1.06, 1.08, 1.09

construction

Tt May 2016
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Hackettstown-Andover

| Number of Structures \ Address/Block and Lot \

Description/Status

Township of Green 12" GasLine Utility - Route 517 Gas Main
G/B Castle Road
Borough of Hamburg Fairways at Wallkill Residential 68 Block 11 Lot 30 and On going
Block 11.01 Lot 1
Township of Hampton McGuire Chevrolet Commercial 1 63 Hampton House Road Complete
39 Hampton House Road
Township of Hampton Lowe s— Block 3501, Lot Commercial Lor?2 Lot/Lotsin F’ront of Vacant
37 Current Lowe' s Store,
Block 3501, Lot 37
. Hampton House Realty . 32-35 Hampton House
Township of Hampton 3501, Lots 32,34, 35 Commercial At Least 1 Road DEP Clean-up Almost Complete
. . 98 Hampton House Road Vacant. Approval granted for
Township of Hampton Ephemeral Realty Commercia 1 3602/5.03 Commercial Bldg. Unknown
Block 2602/ Lots 2.03,
. Stone Rows at Halsey . . 2.04, 2.06, 2.07, 2.08, .
Township of Hampton Station Residential 20 209 2.10, 2.13, 2.14 Lots Available for Sale
,2.16,2.17
Township of Hardyston Crystal Springs- Single Family 38 Coventry,_ Woodcot, Under construction
Shotmeyer Tarrington
Township of Hardyston Crysaqe:)tipé;/z?s— Multi-Family 1 (18 Units) Tarrington Road Under construction
Township of Hardyston Emerald Estates Single Family 4 Emeral %Igl;'r\t/elRUby Under construction
Township of Hardyston Estell Manor Single Family 3 Estell Drive Under construction
Township of Hardyston Cry;t;ln?g:;ngs— Single Family 2 Exeter Lane/Sutton Court Under construction
Township of Hardyston Ridgefield Commons Single Family-Townhouse 8 Brookview Under construction
Township of Hardyston Brecia Farms Single Family — 2 Anthony Lane/Davon Under Construction
Townhomes Court
: Under construction
Township of Hardyston CEs] Sgige Single Family 50 Coventry,. Uhizesizal. (approved 117 single family, 141
Shotmeyer Tarrington
condos, 22 townhomes)
Township of Hardyston Cry;thacl)tﬁ]pglr;rgs— Multi-Family 1 (18 Units) Tarrington Road Under construction
. : . Emerald Drive/Ruby Under construction
Township of Hardyston Emerald Estates Single Family 25 Court (29 lot subdivision)
Township of Hardyston Estell Manor Single Family 17 Estell Drive Under construction

(20 lot subdivision)

Tt May 2016
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| Number of Structures \ Address/Block and Lot \

Description/Status

. Crystal Springs— . . Under construction (28 lot
Township of Hardyston Bamorale Single Family 15 Exeter Lane/Sutton Court subdivision)

. . . . o~ Virginia, Highview, Under construction
Township of Hardyston Ridgefield Commons Single Family-Townhouse 172 Brookview (303 planned unit development)

. . . . Anthony Lane/Davon Under construction
Township of Hardyston Brecia Farms Single Family 18 Court (20 lot subdivision)
Borough of Hopatcong Atkins/Hopatcong LLC Residential 35 Units 16 Lawrie Road Borough Approval-Waiting DEP

Greentree at Hopatcong Residential and 15 Unitg/4,660 . . )
Borough of Hopatcong LLC Commercial Residential 446 River Styx Road Being Built
Borough of Hopatcong Airport Road Properties Commercial 2 Warehouses 6 Sparta-Stanhope Road Borough Approva
Borough of Hopatcong GremtreeLeltl g eIy Residential 9 Units 468 River Styx Road Borough Approval
Township of Lafayette Ad\(/sanced Housing Residential 20 Units 10-12 Route 94 Completed
roup Home
Restaurant / Market w/
Township of Lafayette waste water treatment Commercial 3 structures 37 Route 15 Approved
plant

Township of Lafayette Carson Industries Light Industrial 13 unit 173-175 Route 94 Approved
Township of Sparta Roundtop at Sparta Residential 124 Woodport Road 100% complete
Township of Sparta Chapd Hill Residential 30 Father John's Lane 90% complete
Township of Sparta Jersey Investors Commercial 4 Town Center Drive 75% complete
Township of Sparta Windsor Lake Residential

. . . 100+ Residence/8 q
Township of Sparta North Village Mixed-Use Commerdial Rt. 15 North Site Plan Approval
Township of Sparta Millrace Village Residential 54 Units Glen Road Site Plan Prelim
Township of Vernon MG ) et D] Commercial

Lodge

Township of Vernon Urgent Care Center Medical
Township of Vernon KDC Solar Utility
Township of Vernon Theta 456 Residence
Township of Vernon CV S Pharmacy Commercial
Township of Wantage Jared Builders Residential 40 Libertyville Road Approved; partially developed
Township of Wantage Bicsak Site Mixed - Blair Road Conceptual
Township of Wantage Lang Residential 4 Ramsey Road Approved

Tt May 2016
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\ Number of Structures \ Address/Block and Lot \ Description/Status
Township of Wantage LGR Enterprises Residential 11 Sherman Ridge Rd Approved
Township of Wantage Toll Residential 38 Sterli ngH[i)IrIi \S}c;);l agsione Developed
Township of Wantage Christian Leone Residential 15 Approved
Township of Wantage Town Center At Wantage Mixed 43 Route 23 Approved; phased devel opment

Source: Planning Committee

Tt May 2016
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Figure 4-14. Potential New Development in Sussex County

Source: Sussex County
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4.6 CRITICAL FACILITIES

Critical and essential facilities are necessary for a
community’s response to and recovery from natural hazard
events. A comprehensive inventory of critical facilities in
Sussex County was developed from various sources
including the Sussex County DEM, Sussex County Division
of Planning and individual municipalities, and used for the
risk assessment in Section 5.

The inventory developed for the 2016 HMP update is
considered senditive information. It is protected by the
Protected Critical Infrastructure Information (PCII) program
and under New Jersey Executive Order 21. Therefore
individual facility names and addresses are not provided in
thisHMP. A summary of the facility types used for the risk
assessment are presented further in this section.

4.6.1 Essential Facilities

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

Essential facilities are a subset of critical facilities
that include those facilities that are important to
ensure a full recovery following the occurrence of a
hazard event. For the county risk assessment, this
category was defined to include police, fire,
emergency medical services (EMS), emergency
operations centers (EOCs), schools, shelters, senior
facilities and medical facilities.

Emergency Facilities are for the purposes of this
plan, emergency facilities include police, fire, EMS
and EOCs.

This section provides information on emergency facilities, hospital and medical facilities, schools, shelters and
senior care and living facilities. Figure 4-15 illustrates the inventory of these essential facilities in Sussex
County.

Emergency Facilities

For the purposes of this HMP, emergency facilities include police, fire, emergency medica services (EMYS)
and emergency operations centers (EOC). Sussex County has a highly coordinated and interconnected
network of emergency facilities and services at the county and municipal level. The Sussex County Sheriff
Department’s Division of Emergency Management serves as the primary coordinating agency between local,
state and federal agencies. In response to an emergency event, the Division will work with county and
municipal health agencies and healthcare providers, emergency facilities and the Sheriff’s Office to provide aid
to residents of the county.

Each municipality is responsible for maintaining its own fire department with the exception of Walpack
Township who has a shared agreement with the Sandyston Township Volunteer Fire Department. Andover
Township, Byram Township, Franklin Borough, Hamburg Borough, Hardyston Township, Hopatcong
Borough, Newton Town, Ogdensburg Borough, Sparta Township, Stanhope Borough, and Vernon Township
all maintain their own police department and provide support to surrounding municipalities. All of the
municipalities also maintain their own emergency medical service facilities with the exception of Andover
Borough, Branchville Borough, Hamburg Borough, Hampton Township, Sandyston Township, Sussex
Borough, and Walpack Township.

Overdl, there are 12 enforcement facilities, 45 fire and emergency medical services facilities and 10
emergency operation centersin Sussex County.

Hospital and Medical Facilities

Sussex County has a dynamic health care industry that includes hospitals, adult day care centers, and long-term
care facilities. The two mgjor health centers in the county are Newton Memorial Hospital in Newton Town
and Saint Claire's Hospital in Sussex Borough. Additionally, adult care and long-term care facilities are
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and Sparta Township.

Schools

More than 50 schools, ranging from elementary to post-secondary education, service the county. Severa
municipalities have their own school systems, while severa others are serviced by regional school districts.
During an emergency event, many of these facilities can function as shelters. The primary higher education
school in Sussex County is Sussex County Community College in Newton.

Thereisatota of 52 education facilities located in the county.

Shelters

There are 27 shelters identified in the county; many schools, community centers and municipal buildings may
serve as a shelter during an emergency.

Senior Care and Living Facilities

It isimportant to identify and account for senior facilities, as they are highly vulnerable to the potential impacts
of disasters. Understanding the location and numbers of these types of facilities can help manage effective
response plan post disaster. There are 7 senior facilities located within the county.

Government Buildings

In addition to the facilities discussed, other county and municipal buildings and department of public works
facilities are essentia to the continuity of operations pre-, during and post-disasters. There are 49 government
facilities located in the county.

4.6.2 Transportation Systems

One of the county’s strongest assets is its transportation infrastructure. Air and land are available and major
roadways include Interstate 80, State Routes 15, 23, 94, 181, and 284, and US Route 206. There are three
private airports in the county, and 29 bus and park and ride locations. Figure 4-16 illustrates the transportation
facilitiesin Sussex County.

Three organizations provide limited public transportation services within Sussex County, between the County
and Morris County, and extended service to Newark and New York. New Jersey Transit (NJ Transit) provides
bus service for County residents. Sussex County Transit provides deviated fixed route and demand response
service for the general public and paratransit mobility options for elderly or disabled residents. Lakeland Bus
Lines, under contract with NJ Transit, provides service between Sussex County and adjacent counties as well
as commuter service to Newark and New York. There are aso private agencies in the county that provide
transportation for their clients who are either elderly or disabled (Sussex County Ten-Y ear Mobility Study)

Bus Service

The NJ Transit provides bus service to Sussex County residents. The NJ Transit directly operates some of the
services that they provide and contracts out to local providers for other services. The NJ Transit provides one
bus route in Sussex County through its Wheels program. The Sparta Diamond Express bus provides peak hour
service between Sparta Township and Parsippany (Morris County) (Sussex County Ten-Y ear Mobility Study).

Lakeland Bus Lines, Inc. operates five routes that are available to county residents under contract by the NJ
Transit. Two of the five routes are operated inside Sussex County. Oneisaloca circulator and the other isa

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 4-41
T'b May 2016




SECTION 4: COUNTY PROFILE

commuter service to New York City. The other three routes provide commuter service to New York City
starting in Dover (Morris County) (Sussex County Ten-Y ear Mobility Study).

Sussex County Transit provides both fixed route and demand response services in the county. The fixed routes
are open to the public but the demand response paratransit service is only available to senior citizens and
persons with disabilities (Sussex County Ten-Y ear Mobility Study).

Rail Service

Rail service does not enter Sussex County; residents travel to Morris and Warren Counties to use rail service
(Sussex County Ten-Y ear Mobility Study).

There are interstate highways located outside of Sussex County to the north and south, but within the county,
the highways are primarily two-lane roads.

Sussex County Skylands Ride

The Sussex County Skylands Ride is a transportation service that provides five transportation services for
Sussex County residents. During the week, the Skylands Connect service runs between the Sussex-Wantage
Library and Hampton Township with stops in Hamburg Borough, Franklin Borough, Ogdensburg Borough,
Sparta Township, and Newton Town; the Skylands Connect Saturday service is aso provided and follows the
same route. Skylands New Freedom services is offered on weekdays and runs between the Newton Park &
Ride and Netcong train station. Skylands On-Request is provided to senior citizens, veterans, people with
disabilities, and residents going to work, school, or training. The Shopper's Service provides scheduled
transportation to various stores in the county. Depending on the day, the service is provided to varying
communities throughout the county (Sussex County Skylands Ride).
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Figure 4-15. Essential Facilities in Sussex County

Source: Sussex County
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Figure 4-16. Transportation Facilities in Sussex County

Source: Sussex County
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This section presents communication, potable water, wastewater, and energy resource utility system data. Due
to heightened security concerns, local utility lifeline data sufficient to complete the analysis have only partially
been obtained.

Communication

Sussex County has a network of communication facilities and cell towers. These facilities are controlled by
both public and private ingtitutions. The county identified six essential communication facilities identified in
the county.

Potable Water

There are community water supply systems in Sussex County that serve municipalities and places with higher
density development, and some lake communities. Twenty-one of the county's municipalities are partially or
fully served by public water. The Townships of Lafayette, Sandyston, and Walpack do not have public water
supply systems (Wastewater Management Plan 2015).

Approximately 95-percent of Sussex County residents rely on groundwater for consumption. It is pumped to
county residents from aquifers through either private on-site wells, community wells, or municipal wells
(Natural Resources Inventory 2014).

There are five surface water bodies that are used for potable water supply purposes in Sussex County:

e Morris Lakein Sparta Township — used by the Town of Newton

o Lake Rutherford in Wantage Township — used by the Borough of Sussex

e Branchville Reservoir in Frankford Township — used by the Borough of Branchville

e Franklin Pond in the Borough of Franklin — used by the Borough as an emergency water supply

o LakeHopatcong — used as emergency water supply for several municipalities

e Canistear Reservoir in Vernon Township — located on the Newark water supply management lands

e Heaters Pond in Ogdensburg — used as an emergency water supply (Natural Resources Inventory
2014)

The county identified seven potable water pumps and 3 wells as critical.

Wastewater Facilities

The Sussex County Municipal Utilities Authority (SCMUA) operates the largest sewer treatment plant, located
in Hardyston Township, in Sussex County. The SCMUA aso operates other wastewater facilities in the
county, including the Hampton Commons facility in Hampton Township. Additionally, the Town of Newton
is the owner and operator of its own wastewater treatment plant. The Musconetcong Sewer Authority owns
and operates a wastewater treatment plant located in Mount Olive (Morris County), which provides sewer
service into Stanhope, Byram, and Hopatcong in Sussex County and portions of Morris County. There are
smaller treatment plants located throughout the county that serve schools, commercial, and industrial sites.
There are no combined sewers within Sussex County (Wastewater Management Plan 2015). There was one
wastewater treatment plants and 12 wastewater pump station identified as critical within the county.
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Table 4-10. Wastewater Districts, Franchise Areas and Municipalities

Wastewater Utility ‘ Municipalities

Andover Borough, Andover Twp., Branchville, Frankford, Franklin, Green,
Sussex County Municipal Utilities Authority | Hamburg, Hardyston, Lafayette, Montague, Ogdensburg, Sandyston, Sparta,
Stillwater, Sussex, Vernon, Walpack, Wantage

Musconetcong Sewer Authority District Byram, Hopatcong, Stanhope
Hardys_ton vl gl Ui All of Hardyston Township, except Aqua NJ area
Authority

Town of Newton Newton

AquaNJ—Wallkill (owns Wallkill Sewer Portion of Hardyston Township
Company)

Andover Utility Company Inc. Portion of Andover Township
Montague Sewer Company (owned by .

Utilities Inc.) Portion of Montague

Vernon_ Township Municipal Utilities Portion of Vernon Township
Authority

Source:  Sussex County Wastewater Management Plan 2015

Energy Resources

JCP&L is the primary electric and gas utility company in Sussex County with Sussex Rura Electric
Cooperative also providing electric to many of the communities. A portion of the Susguehanna-Roseland line,
owned by PSE&G, runs through Fredon, Andover Township, Byram, and Hopatcong in southern Sussex
County (PSE&G). There were seven electric substations identified by the county as critical. Figure 4-17
illustrates the general location of the utility lifelinesin Sussex County.

4.6.4 High-Potential Loss Facilities

High-potential loss facilities include dams, levees, chemical storage facilities and military installations. Figure
4-18 displays the general locations of damsin the county and are discussed further below.

According to the NJDEP, there are four hazard classifications of damsin New Jersey. The classifications relate
to the potential for property damage and/or loss of life should the dam fail:

e Class | (High-Hazard Potential) - Failure of the dam may result in probable loss of life and/or
extensive property damage

o Classll (Significant-Hazard Potential) - Failure of the dam may result in significant property damage;
however loss of lifeis not envisioned.

e Class Il (Low-Hazard Potential) - Failure of the dam is not expected to result in loss of life and/or
significant property damage.

e Class |V (Smal-Dam Low-Hazard Potential) - Failure of the dam is not expected to result in loss of
life or significant property damage.

According to the NJDEP Bureau of Dam Safety, there are 263 dams located in Sussex County, 37 of which are
classified with a high-hazard potential.

4.6.5 Other Facilities

The Planning Committee identified additional facilities (user-defined facilities) as critical. These facilities
include one correctional facility and one public health facility. Figure 4-19 illustrates the general locations of
these facilities in the county.
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Figure 4-17. Utility Lifelines in Sussex County

Source: Sussex County
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Figure 4-18. High-Potential Loss Facilities in Sussex County

Source: Sussex County
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Figure 4-19. Other Facilities in Sussex County

Source: Sussex County
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5.1 METHODOLOGY AND TOOLS

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

5.1.1 METHODOLOGY

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

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

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

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

5.1.2 TOOLS

To address the requirements of the DMA 2000 and better understand potential vulnerability and losses
associated with hazards of concern, Sussex County used standardized tools, combined with local, state, and
federal data and expertise to conduct the risk assessment. Our standardized tools used to support the risk
assessment are described below.

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

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

HAZUS-MH uses GIS technology to produce detailed maps and analytical reports that estimate a
community’s direct physical damage to building stock, critical facilities, transportation systems and utility
systems. To generate thisinformation, HAZUS-MH uses default HAZUS-MH provided datafor inventory,
vulnerability, and hazards; this default data can be supplemented with local datato provide a more refined
analysis. Damage reports can include induced damage (inundation, fire, threats posed by hazardous
materials and debris) and direct economic and social 1osses (casualties, shelter requirements, and economic
impact) depending on the hazard and avail ablelocal data. HAZUS-MH’ s open data architecture can be used
to manage community GIS datain a central location. The use of this software a so promotes consistency of
data output now and in the future and standardization of data collection and storage. The guidance Using
HAZUS-MH for Risk Assessment: How-to Guide (FEMA 433) was used to support the application of
HAZUS-MH for this risk assessment and plan. More information on HAZUS-MH is available at
http://www.fema.gov/hazus.

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

Custom methodologies in HAZUS-MH version 3.0 was used to assess potential exposure and losses
associated with hazards of concern for Sussex County:

Inventory: The 2010 U.S. Census data at the Census-block level was used to estimate hazard exposure at
the municipal level. The default demographic datain HAZUS-MH 3.0, based on the 2010 U.S. Census,
was used to estimate potential sheltering and injuries for the flood, earthquake, and hurricane and tropical
storm (wind) vulnerability assessments.

The default building inventory in HAZUS-MH was updated and replaced with a custom building inventory
devel oped for the county. The updated building inventory was devel oped using parcel information provided
by the county and MODIV tax assessor data obtained from the New Jersey Department of the Treasury.
Attributes provided in the spatia files were used to further define each structure in terms of occupancy
class, construction type, etc. A building footprint spatial layer was available, and used to estimate building
location and building sguare footage. The 2015 RS Means valuations were then used, together with the
structura attributes available, to calculate the replacement cost value for each structure.

The critical facility inventory (essential facilities, utilities, transportation features and user-defined
facilities) was updated beginning with all GIS data provided by Sussex County. Both the critical facility
and building inventories were formatted to be compatible with HAZUS-MH and its Comprehensive Data
Management System (CDMS). Once approved, HAZUS-MH was updated with the final inventories and
used for the risk assessment.
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Flood: The FEMA DFIRM dated September 2011 was used to eval uate exposure for the 1- and 0.2-percent
annual chance flood events, and determine potential future losses for the 1-percent annua chance event in
Sussex County. The 2014 New Jersey State HM P depth grid for Sussex County was used in this assessment.
The depth grid was generated using DEM data obtained from the NJ Office of Information Technology and
the base flood and cross-section elevationsfor the detailed study areas. Hazus-MH 2.1 was used to develop
the depth grid for all other areas of the specia flood hazard area (1-percent annual chance flood zone) using
the provided DEM data. The countywide depth grid was integrated into HAZUS-MH 3.0 and the flood
model was run to estimate potential losses at the structure level using the county’s custom building
inventory.

Earthguake: A probabilistic assessment was conducted for the 100-, 500- and 2,500-year MRPsin HAZUS-
MH 3.0 to analyze the earthquake hazard and provide a range of loss estimates for Sussex County. The
probabilistic method uses information from historic earthquakes and inferred faults, locations and
magnitudes, and computes the probable ground shaking levelsthat may be experienced during arecurrence
period by Census tract.

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

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils amplify
ground shaking. One contributor to the site amplification is the velocity at which the rock or soil transmits
shear waves (S'waves). The National Earthquake Hazard Reductions Program (NEHRP) has devel oped
five soil classifications defined by their shear-wave vel ocity that impact the severity of an earthquake. The
soil classification system ranges from A to E, where A represents hard rock that reduces ground motions
from an earthquake and E represents soft soils that amplify and magnify ground shaking and increase
building damage and | osses.

The NEHRP soil classifications were not available for Sussex County at the time of this analysis. Soils
were estimated as NEHRP soil Type D across Sussex County, as a conservative approach to this risk
assessment. Groundwater was set at a depth of 5 feet (default setting). Damages and losses due to
liquefaction, landslide, or surface fault rupture were not included in this analysis.

Hurricane and Tropica Storm: The HAZUS-MH wind model was used to analyze the hurricane and tropi cal
storm hazards for Sussex County. Data used to assess this hazard include data available in the HAZUS-
MH wind model, professional knowledge, information provided by the Steering and Planning Committees.
HAZUS version 3.0 was used for thisanalysis.

A probabilistic scenario was run for Sussex County for annualized losses and the 100- and 500-year MRPs
were examined for the wind hazard using HAZUS version 3.0. HAZUS-MH contains data on historic
hurricane events and wind speeds. It aso includes surface roughness and vegetation (tree coverage) maps
for the area.  Surface roughness and vegetation data support the modeling of wind force across various
types of land surfaces. Hurricane and inventory data available in HAZUS-MH were used to evaluate
potential losses from the 100- and 500-year MRP events (wind impacts).
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Wildfire: The New Jersey Forest Fire Service (NJFFS) uses Wildfire Fuel Hazard data to assign wildfire
fuel hazard rankings across the State. This data, developed in 2009, is based upon NJDEP's 2002 Land
Use/Land Cover datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. For the wildfire
hazard, the NJFFS Wildfire Fuel Hazard “extreme”, “very high” and “high” areas are identified as the
wildfire hazard area. The gtatisticsin the “moderate” to “low” areas are also reported.

To determine vulnerability, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guiddines.
When the analysis determined the hazard area would impact the areain ajurisdiction, or the location of
critica facilities, these locations were deemed potentialy vulnerable to the hazard. The limitations of this
analysis are recognized, and as such the analysisis only used to provide a general estimate.

Geologic: Multiple hazard layers were used to eval uate the county’ s exposureto this hazard. The Landslide
Incidence and Susceptibility GISlayer from the National Atlaswas used to assess the county’ svulnerability
to landslides. The New Jersey Geologic and Water Survey generated a Carbonate Formations GIS layer,
which indicates areas in New Jersey with carbonate geological formations potentially susceptible to
sinkholes. Thislayer was aso used to estimate exposure at the municipal level.

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

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

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

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

These factors can result in a range of uncertainty in loss estimates, possibly by a factor of two or more.
Therefore, potential exposure and loss estimates are approximate. These results do not predict precise
results and should be used to understand relative risk. Over the long term, Sussex County will collect
additional datato assist in developing refined estimates of vulnerabilities to natural hazards.
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5.2 IDENTIFICATION OF HAZARDS OF CONCERN
2016 HMP UPDATE CHANGES

» The 2011 HMP hazard identification was presented in Section 3. For the 2016 HMP update, the hazard
identification is presented in subsection 5.2 (Risk Assessment — Identification of Hazards of Concern).

» The Steering Committee chose to group some natural hazards together based on the similarity of hazard
events, their typical occurrence or impacts, and consideration of hazard grouping in the 2014 State of New
Jersey Hazard Mitigation Plan (NJ HMP).

To provide a strong foundation for mitigation strategies considered in Section 6,

Sussex County considered a full range of natural hazards that could impact the area, l:f:zre‘fi;:g 2:3:::
and then identified and ranked those hazards that presented the greatest concern. The TR el s
natural hazard of concern identification process incorporated input from the county | considered most likely
and participating jurisdictions; review of the 2014 NJ HMP and previous hazard | t© impactacommunity.
identification efforts; research of local, state, and federal information on the E?;S;;faeﬂlgs{; tg;etg
frequency, magnitude, and costs associated with the various hazards that have and local knowledge.
previously, or could feasibly, impact the region; and qualitative or anecdotal
information regarding natural hazards and the perceived vulnerability of the study area’ s assets to them. Table

5.2-1 documents the process of identifying the natural hazards of concern for further profiling and evaluation.

For the purposes of this planning effort, the Steering Committee chose to group some natural hazards together,
based on the similarity of hazard events, their typical concurrence or their impacts, consideration of how hazards
have been grouped in FEMA guidance documents (FEMA 386-1, Understanding Your Risks, Identifying
Hazards and Estimating Losses;, FEMA’s Multi-Hazard Identification and Risk Assessment — The Cornerstone
of the National Mitigation Strategy), and consideration of hazard grouping in the 2014 NJHMP. A summary of
the new groupings and changesis provided below.

The“Food” hazard includesriverine (inland) flooding and, new to the 2016 HMP update, ice jams. Other types
of flooding that can occur in the county include flooding from dam failures which is further discussed under the
dam failure hazard in Section 5.4.1 (Dam Failure). Inclusion of the various forms of flooding under a genera
“Hood” hazard is consistent with that used in FEMA’s Multi-Hazard Identification and Risk Assessment
guidance.

“Hurricane/Tropical” and "Nor'Easter” hazards, respectively group tropical cyclones (hurricanes, tropica
storms, and tropical depressions) and extra-tropical cyclones (Nor’ Easters).

The “Severe Weather” hazard includes windstorms that often entail a variety of other influencing weather
conditions including thunderstorms, hail, lightning, extreme temperatures, and tornadoes.

The “Severe Winter Weather” hazard includes heavy snowfall, blizzards, freezing rain/deet, and ice storms.
This grouping is consistent with that used in the 2014 NJHMP.

The “Geologic” hazard has been updated to include a discussion on sinkholes. This hazard now includes
landslides, land subsidence, and sinkholes. This grouping is consistent with that used in the 2014 NJHMP.
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Table 5.2-1. Identification of Hazards of Concern for Sussex County

Is this a
hazard that
may occur in

If yes, does this
hazard pose a

Sussex significant threat

County? to Sussex County? Why was this determination made? Source(s)
The 2014 NJ HMP does not identify avalanche as a hazard of concern for New Jersey. e 2014 NJHMP
The topography and climate of Sussex County does not support the occurrence of an e Review of NAC-AAA
avalanche event. database between
Avalanche No No New Jersey in general has avery low occurrence of avalanche events based on statistics 1998 and 2014
provided by the National Avalanche Center-American Avalanche Association (NAC- e Steering and Planning
AAA) between 1950 and 2014. Committee Input
The 2014 NJHMP identifies coastal erosion as a hazard of concern for New Jersey. e 2014 NJHMP
Counties bounded by coastal waters are most affected by coastal erosion. Sussex e Steering and Planning
Coastal Erosion No No \S:vgtuer;ty is not bounded by coastal waters or contain any tidally influenced bodies of Committee Input
Based on the inland location of the county and input from the Steering and Planning
Committees, coastal erosion is not a hazard of concern for Sussex County.
The 2014 NJHMP identifies coastal storms as a hazard of concern for New Jersey. e 2014 NJHMP
For the purpose of this HMP update, hurricanes and tropical stormswill be included in e FEMA
Coastal Storm Yes Yes 'Hurricanes/Tropical Storms' and Nor'Easters will be included separately in e NOAA
'Nor'Easters'. Please see those sections for information regarding hurricanes, tropical e Steering and Planning
storms, and Nor'Eastersin Sussex County. Committee Input
The 2014 NJHMP identifies dam/levee failure as a hazard of concern for New Jersey. e 2014 NJHMP
There are 263 dams located in Sussex County; 37 of which areidentified ashigh hazard | ¢ FEMA
dams. The high hazard dams are located in the Townships of Andover, Byram, Green, e NJDEP
Dam Failure Yes Yes Hardyston, Montague, Sandyston, Sparta, Vernon, Town of Newton and the Borough of | e Steering and Planning
Sussex. Committee Input
The Steering and Planning Committees identified dam failure as a hazard of concern for
Sussex County.
The 2014 NJ HMP identifies disease outbreak as a hazard of concern for New Jersey. e 2014 NJHMP
8 Infestations of ticks, mosquitoes, and/or other types of pest may be present in Sussex e NJDOH
Di Oz S ves No County. However, the Steering and Planning Committees did not deem this hazard a e Steering and Planning
significant threat to profile further for the 2016 HMP update. Committee Input
The 2014 NJHMP identifies drought as a hazard of concern for New Jersey. e 2014 NJHMP
Since 2008, Sussex County has been impacted by nine drought events. Between 2012 o USGS
Drought Yes Yes and 2014, the State of New Jersey has been included in 18 USDA declarations; of e USDA
which, Sussex County was included in two of the declarations related to drought ¢ NRCC
conditions. e NOAA
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Table 5.2-1. Identification of Hazards of Concern for Sussex County

Is this a
hazard that

If yes, does this
may occur in | hazard pose a
Sussex significant threat
County? to Sussex County?

Why was this determination made? Source(s)

e Sussex County islocated in the Northern Climate Division. According to the NRCC,
this climate division has been impacted by the following periods of severe and extreme
drought:

0 August — September 1932

November 1949 — January 1950

September — November 1957

August 1964 — August 1966

December 1980 — January 1981

March — April 1985

August — September 1995

July — August 1999

December 2001 — May 2002

July — September 2002

o The Steering and Planning Committees identified drought as a hazard of concern for
Sussex County.

OO0 Oo0OO0OO0OO0OO0OOo

o

NOAA-NCDC Storm
Database

Steering and Planning
Committee Input

e The 2014 NJHMP identifies earthquake as a hazard of concern for New Jersey. e 2014 NJHMP
e According to FEMA, if an areaislocated within that has PGA of 3%qg or greater, e NJDEP
earthquake should be profiled as a hazard of concern in the HMP. According to the e NJGWS
USGS, Sussex County has a PGA between 3%g and 5%g. e Steering and Planning

inches during a cycle of wetting and drying. Expansive soils that are predominately
clay minerals have the ability to absorb water.

e In Sussex County, most areas are underlain by soils with little to no clays with swelling

potential. There are some areas, less than 50%, which are underlain by soils with
abundant clays of dight moderate swelling potential.

Earthquake Yes Vs o Although they are known to occur ona regular b_asia records.i ndi (_:ate that no maj or Committee Input
earthquakes have struck the state since the establishment of historical record-keeping
(1500s). Between 1783 and 2014, there have been 181 documented earthquakesin
New Jersey. Twenty of these events have been epicentered in Sussex County.
e The Steering and Planning Committees identified earthquake as a hazard of concern for
Sussex County.
e The 2014 NJHMP identifies expansive soils as a hazard of concern for New Jersey; e 2014 NJHMP
however, the Planning Committee did not identify this as a hazard of concern for e USGS
Sussex County. e Steering and Planning
o Soilsthat expand (swell) as they become wet and contract (shrink) asthey dry are Committee Input
Expansive Soils No No called expansive soils. This change can cause the ground to move up and down several
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Table 5.2-1. Identification of Hazards of Concern for Sussex County

Is this a
hazard that

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

may occur in
Sussex
County?

Why was this determination made? Source(s)

Based on the soil type and no history of expansive soil incidence occurring in the
county, expansive soilsis not a hazard of concern for Sussex County.

Extreme
Temperature

Yes

Yes

Please see “ Severe Weather”

Flood

Yes

Yes

The 2014 NJHMP identifies flooding as a hazard of concern in New Jersey.

There are an estimated 3,034 (2.0 percent of total population) people in Sussex County

living in the 1-percent annual chance floodplain and an estimated 3,121 people (2.1

percent of total population) located in the 0.2-percent annual chance floodplain. Over

27,000 (8.2 percent total area) acres of Sussex County are located in the 1-percent and

over 28,000 (8.4 percent total area) in the 0.2-percent annua chance flood zones.

Sussex County has 392 NFIP policies with total loss payments equaling over $1.7

million.

Between 2008 and 2015, Sussex County was included in two FEMA declarations

related to flooding:

0 August 26-September 5, 2011 — FEMA-DR-4021 — Hurricane Irene

0 September 28-October 6, 2011 — FEMA-DR-4039 — Remnants of Tropica Storm
Lee

According to the USACE CRREL, there have been ice jamsin Sussex County.

The Steering and Planning Committees identified flooding and ice jams as hazards of

concern for Sussex County.

2014 NJHMP

FEMA

FEMA FIS

NFIP

NOAA-NCDC Storm
Database

Steering and Planning
Committee Input

Geologic

Yes

Yes

The 2014 NJHMP identifies geological hazards as a hazard of concern for New Jersey.

e For the 2016 HMP update, the Planning Committee identified landslides, sinkholes and

land subsidence as hazards of concern for Sussex County.
A majority of Sussex County has alow susceptibility/incidence of landslides. Inthe
northwest portion, in the Townships of Montague, Sandyston and Wal pack, there are
portions of high susceptibility/moderate incidence of landslides; however, events have
occurred throughout the County.

Sussex County has several bands of carbonate rock running throughout the County.
Approximately 24.9 percent of the county has carbonate rock formations and therefore,
potentially susceptible to sinkholes.

The Steering and Planning Committees identified geologic hazards as a hazard of
concern for Sussex County.

2014 NJHMP
NJGWS

NJDEP

Steering and Planning
Committee | nput

Hailstorm

Yes

Yes

Please see “ Severe Weather”
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Table 5.2-1. Identification of Hazards of Concern for Sussex County

Is this a
hazard that | Ifyes, does this
may occur in | hazard pose a

Sussex significant threat
County? to Sussex County? Why was this determination made? Source(s)
The 2014 NJHMP identifies hazardous materials as a hazard of concern for New 2014 NJHMP
Jersey. e Steering and Planning
e Severa major transportation routes are located in Sussex County and pose a threat to Committee |nput
Hazardous . . e
Materials Yes Yes spills, accidents, and incidents.
e There are been numerous hazardous material incidentsin Sussex County. Based on the
history of occurrences and input from the Steering and Planning Committees, hazardous
meaterials was identified as a hazard of concern for Sussex County.
e The 2014 NJHMP identifies hurricanes and tropical storms as hazards of concern for e 2014 NJHMP
New Jersey. e NOAA —NCDC
o According to FEMA, between 2010 and 2015, Sussex County was included in three ¢ FEMA
Hurricane declarations associated with hurricanes and tropical storms. e Steering and Planning
(and other Tropical Yes Yes 0 August 26-September 5, 2011 — FEMA-DR-4021 — Hurricane Irene Committee Input
Cyclones) 0 September 5-14, 2011 — FEMA-DR-4039 — Remnants of Tropical Storm Lee
0 October 26-November 8, 2011 — FEMA-DR-4048 — Hurricane Sandy
e The Steering and Planning Committees identified hurricanes and tropical stormsasa
hazard of concern for Sussex County.
Ice Storm Yes Yes Please see “ Severe Winter Weather”
Infestation Yes No Please see “ Disease Outbresk”
Land Subsidence Yes No Please see “ Geologic”
Landslide Yes No Please see “ Geologic”
e The 2014 NJHMP identifies Nor'Easters as hazards of concern for New Jersey. e 2014 NJHMP
e According to FEMA, between 2010 and 2015, Sussex County was included in one e NOAA —NCDC
0 declaration associated with Nor'Easters. e FEMA
MEASe =GR M2 e 0 October 29, 2011 — FEMA-DR-4048 — Severe Weather (snowstorm/Nor Easter) « Steering and Planning
e The Steering and Planning Committees identified Nor’ Easter events as a hazard of Committee Input
concern for Sussex County.
Severe Weather e The 2014 NJHMP identifies thunderstorms, lightning, tornadoes, extreme winds and e 2014 NJHMP
(Windstorms, extreme temperature as hazards of concern for New Jersey. e NOAA —NCDC
LhF;”dL‘?'ﬁOWS v v e According to FEMA, between 2010 and 2015, Sussex County was included in four e FEMA
a l’EXtIrgel’Ttlg ng, & & declarations associated with severe weather events. e SPC
Temperature, and 0 August 26-September 5, 2011 — FEMA-DR-4021 — Hurricane Irene e Steering and Planning
Tornadoes) Committee Input
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SECTION 5.2: IDENTIFICATION OF HAZARDS OF CONCERN

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

Is this a
hazard that | Ifyes, does this
may occur in | hazard pose a

Sussex significant threat
County? to Sussex County? Why was this determination made? Source(s)

0 October 29, 2011 — FEMA-DR-4048 — Severe Weather
0 October 26 — November 8, 2012 — FEMA-DR-4086 — Hurricane Sandy

o New Jersey has experienced 147 tornadoes between 1950 and 2014, with three of those
occurring in Sussex County. However, there have been no tornado events between
2010 and 2015 in the county.

e NOAA’sNCDC storm events database indicates that Sussex County was impacted by
approximately 125 severe weather events between 2010 and 2015 causing atotal of
over $100.6 million in property damages, $15,000 in crop damages, one fatality and
fiveinjuries.

e The Steering and Planning Committees identified severe weather (windstorms,
thunderstorms, hail, lightning, extreme temperatures, and tornadoes) as a hazard of
concern for Sussex County.

e The 2014 NJHMP identifies severe winter weather as a hazard of concern for New e 2014 NJHMP
Jersey and includes snow, blizzards, and ice storms. For the purpose of this HMP e FEMA
update, Sussex County isincluding blizzards, heavy snow, and ice stormsin the severe e NOAA —NCDC
. winter weather hazard profile. Storm Database
Severe Winter e Normal seasonal snowfall in Sussex County is between 38.9 inches and 40.7 inches. e ONJSC
Weather e According to FEMA, between 2010 and 2015, Sussex County was included in one e Steering and Planning
Bli(;:ragé IS:rr]gu ng Yes Yes declaration associated with severe winter weather events. Committee Input
Rain/Sleet, Ice 0 October 29, 2011 — FEMA-DR-4048 — Severe Weather
Storms) ¢ NOAA-NCDC hasindicated that Sussex County has experienced the impacts of 98
winter storm events between 2010 and 2015.
e Based on the history of occurrences and losses, and based on input from the Planning
and Steering Committees, Sussex County identified severe winter weather as a hazard
of concern for the county.
Tornado Yes Yes Please see “ Severe Weather”
e The 2014 NJHMP does identify tsunami as a hazard of concern for New Jersey. e 2014 NJHMP
TR No No e Sussex County is not bounded by coastal waters; therefore, based on input from the e Steering and Planning
Steering and Planning Committees and the location of the county, tsunami is not a Committee Input
hazard of concern for Sussex County.
Volcano No No e The 2014 NJHMP does not identify volcano as a hazard of concern for New Jersey. e 2014 NJHMP
DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.2-6
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SECTION 5.2: IDENTIFICATION OF HAZARDS OF CONCERN

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

Is this a
hazard that
may occur in

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

Sussex
County?

Why was this determination made? Source(s)

The Steering and Planning Committees did not identify volcano as a hazard of concern Steering and Planning
for Sussex County. Committee Input
The 2014 NJ HMP identifies wildfire as a hazard of concern for New Jersey. 2014 NJHMP
In Sussex County, approximately 345.5 square miles of the County are located in the NOAA —NCDC
low to moderate NJFFS Risk Area and 68.9 square milesislocated in the high to Storm Events Query
extremerisk area. The northern area of the County has the highest risk to wildfire USGS
events. NJIFFS
Wildfire Yes Yes Between 2010 and 2015, there have several reports of wildfires and brush firesin Steering and Planning
Sussex County. Committee |nput
Approximately 7.4 percent of the population is located in the extreme/very high/high
risk area
Based on input from the Steering and Planning Committees and the amount of land
vulnerable to wildfires, wildfire is considered a hazard of concern for Sussex County.
Windstorm Yes Yes Please see “ Severe Weather”

CRREL Cold Regions Research and Engineering Laboratory

DR Presidential Disaster Declaration Number

FEMA Federal Emergency Management Agency

HMP Hazard Mitigation Plan

NAC-AAA National Avalanche Center-American Avalanche Association

NCDC National Climatic Data Center

NFIP National Flood Insurance Program

NJ New Jersey

NJDEP New Jersey Department of Environmental Protection

NJDOH New Jersey Department of Health

NJFFS New Jersey Forest Fire Service

NJGWS New Jersey Geological and Water Survey

NJ HMP State of New Jersey Hazard Mitigation Plan

NJOEM New Jersey Office of Emergency Management

NRCC Northeast Regional Climate Center

NOAA National Oceanic and Atmospheric Administration

ONJSC Office of the New Jersey State Climatologist

SPC Storm Prediction Center

USACE U.S. Army Corps of Engineers

USDA U.S. Department of Agriculture

USGS U.S. Geological Survey
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SECTION 5.2: IDENTIFICATION OF HAZARDS OF CONCERN

According to input from the county, and review of all available resources, atotal of 11 hazards of concern were
identified as significant hazards affecting the entire planning area, to be addressed at the county level in this

plan:

Dam Failure

Drought

Earthquake

Flooding (including ice jams)

Geologic (landslide and subsidence/sinkholes)

Hazardous Materials (fixed site and in-transit)
Hurricane/Tropical Storm

Nor'Easter

Severe Weather (High Winds, Tornadoes, Thunderstorms, Hail, Extreme Temperatures)
Severe Winter Weather (Heavy Snow, Blizzards, Ice Storms)
Wildfire

Other natural and human-caused hazards of concern have occurred within Sussex County, but have a low
potential to occur and/or result in significant impacts within the county. Therefore, the Steering Committee
opted not to include these as hazards of concern in the plan at this time and these hazards will not be further
addressed within this version of the HMP. However, if deemed necessary by the county, these hazards may be
considered in future HMP updates.
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SECTION 5.3: HAZARD RANKING

5.3 HAZARD RANKING

2016 HMP UPDATE CHANGES

» The 2011 HMP hazard ranking was presented in Section 3. For the 2016 HMP update, the hazard ranking
is now presented in subsection 5.3 (Risk Assessment — Hazard Ranking).

» The 2016 HMP update hazard ranking methodology was expanded to include probability of occurrence and
impact to population and economy and is based on an improved vulnerability assessment based on structure-
specific data available from the county rather than HAZUS-MH default aggregate data as discussed in
Section 5.1, Methodol ogy.

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

5.3.1 HAZARD RANKING METHODOLOGY

The methodology used to rank the hazards of concern for Sussex County is described below. Estimates of risk
for the county were devel oped using methodol ogies promoted by FEMA’ s hazard mitigation planning guidance
and generated by FEMA’s HAZUS-MH risk assessment tool.

Probability of Occurrence

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

Table 5.3-1. Probability of Occurrence Ranking Factors

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

The impact of each hazard is considered in three categories: impact on population, impact on property (genera
building stock including critical facilities), and impact on the economy. Based on documented historic losses
and a subjective assessment by the Planning Committee, an impact rating of high, medium, or low is assigned
with a corresponding numeric value for each hazard of concern. In addition, a weighting factor is assigned to
each impact category: three (3) for population, two (2) for property, and one (1) for economy. This gives the
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SECTION 5.3: HAZARD RANKING

impact on population the greatest weight in evaluating the impact of ahazard. Table5.3-2 presents the numerical
rating, weighted factor and description for each impact category

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

High Impact (3)

Low Impact* (1) Medium Impact (2)
14% or less of your 2 2
population is exposed to a o lj a/(t)iz)%zig g(oggjzo a 30% or more of your population is
Population hazard with potential for phapzar d with otF()anti al for exposed to ahazard with potential
P measurable life safety measurable i fep safety impact for measurable life safety impact,
impact, due to its extent and - Y Impact, dueto its extent and location
locati due to its extent and location
ocation
Property exposureis 14% or | Property exposureis 15%to | Property exposure is 30% or more
Property less of the total replacement | 29% of the total replacement of the total replacement cost for
cost for your community for your community your community
Loss estimateis 9% or less | Loss estimate is 10% to 19% | Loss estimate is 20% or more of the
Economy of the total replacement cost | of the total replacement cost total replacement cost for your
for your community for your community community

Note: A numerical value of zero is assigned if there is no impact.
*For the purposes of this exercise, “impacted” means exposed for population and property and loss for economy.

Risk Ranking Value

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

5.3.2 HAZARD RANKING RESULTS

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

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

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

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

Hazard of Concern Probability

Dam Failure Occasional 2
Drought Frequent 3
Earthquake Occasional 2
Flood Frequent 3
Geologic Frequent 3
Hurricane/Tropical Storm Frequent 3
Nor'Easter Freguent 3
Severe Wesather Frequent 3
Severe Winter Weather Frequent 3
Wildfire Frequent 3
Hazardous Materials Frequent 3

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

g g e eig g Numeric eig g Prope
ard of Conce pa alue acto pa alue acto Value acto oNno
Dam Failure Medium 2 3x2=6 Medium 2 2x2=4 Medium 2 1x2=2 12
Drought Medium 2 3x2=6 Low 1 2x1=2 Medium 2 1x2=2 10
Earthquake High 3 3x3=9 Medium 2 2x2=4 Low 1 1x1=1 14
Flood Low 1 3x1=3 Low 1 2x1=2 Low 1 1x1=1 6
Geologic Medium 2 3x2=6 Medium 2 2x2=4 High 3 3x1=3 13
L 3 3x3=9 High 3 2x3=6 Low 1 1x1=1 16
Storm
Nor'Easter High 3 3x3=9 High 3 2x3=6 Low 1 1x1=1 16
Severe Weather High 3 3x3=9 High 3 2x3=6 Low 1 1x1=1 16
Severe Winter Weather High 3 3x3=9 High 3 2x3=6 Medium 2 1x2=2 17
Wildfire Low 1 3x1=3 Medium 2 2x2=4 Low 1 1x1=1 8
Hazardous Materias High 3 3x3=9 Low 1 2x1=2 Low 1 1x1=1 12
DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.3-4
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Table 5.3-5 presents the total ranking value for each hazard.

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

Total =
Hazard of Concern Probability Impact (Probability x Impact)

Dam Failure 2 12 24
Drought 3 10 30
Earthquake 2 14 28
Flood 3 6 18
Geologic 3 13 39
Hurricane/ Tropical Storm 3 16 48
Nor'Easter 3 16 48
Severe Wesather 3 16 48
Severe Winter Wesather 3 17 51
Wildfire 3 8 24
Hazardous Materials 3 12 36

Refer to Section 9 for the hazard ranking category by jurisdiction assigned for each hazard of concern. The
ranking categories are determined by an evaluation of the total risk ranking score into three categories (low,
medium and high) whereby a score of 14 and below is categorized as low, 15 to 30 is medium, and 31 and over
is considered a high risk category.

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

The hazard rankings indicated in this plan update have been adjusted from the 2011 plan due to the improved
vulnerability assessment based on structure-specific data available from the county rather than HAZUS default
aggregate data as discussed in Section 5.1, Methodology. Any changes to the ranking results therefore do not
necessarily reflect significant changes in exposure, but a more refined vulnerability analysis methodology. The
summary county-level values reflect the vulnerability data on the county level and do not represent an average
of jurisdiction ranks or the highest rank indicated in Sussex County. These designations are an element of the
prioritization criteria as detailed in Section 6 of this plan.
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5.4 HAZARDS PROFILES AND VULNERABILITY ASSESSMENTS

The following sections profile and assess vulnerability for each hazard of concern. For each hazard, the profile
includes: the hazard description; its location and extent; previous occurrences and losses; and the probability of
future events. The vulnerability assessment for each hazard includes: an overview of vulnerability; the data and
methodology used; the impacts to life, health and safety; impacts to general building stock; impacts to critical
facilities; impactsto the economy; effect of climate change on vulnerability; change of vulnerability as compared
to that presented in the 2011 HMP; and additional data needs and next steps.
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5.4.1 DAM FAILURE

2016 HMP UPDATE CHANGES

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the dam failure hazard is discussed. The dam failure hazard is now located in Section 5 of the plan update.
New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2011 and 2015.

A vulnerability assessment was conducted for the dam failure hazard and it now directly follows the hazard
profile. The map illustrating the county's inventory of dams and specific dam failure scenario results were
removed due to the sensitive nature of this information; only a qualitative assessment was completed.

Y V V

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

5.4.1.1 PROFILE

Hazard Description

A damis an artificia barrier that has the ability to store water, wastewater, or liquid-borne materials for many
reasons (flood control, human water supply, irrigation, livestock water supply, energy generation, containment
of mine tailings, recreation, or pollution control. Many dams fulfill a combination of the stated functions
(Association of State Dam Safety Officials 2013). They are an important resource in the United States.

Man-made dams can be classified according to the type of construction material used, the methods used in
construction, the slope or cross-section of the dam, the way the dam resists the forces of the water pressure
behind it, the means used for controlling seepage, and, occasionally, according to the purpose of the dam. The
materials used for construction of dams include earth, rock, tailings from mining or milling, concrete, masonry,
stedl, timber, miscellaneous materias (plastic or rubber), and any combination of these materials (Association
of State Dam Safety Officials 2013).

More than a third of the country’s dams are 50 or more years old. Approximately 14,000 of those dams pose a
significant hazard to life and property if failure occurs. There are also about 2,000 unsafe dams in the United
States, located in amost every state.

Dam failures typically occur when spillway capacity is inadequate and excess flow overtops the dam, or when
internal erosion (piping) through the dam or foundation occurs. Complete failure occurs if internal erosion or
overtopping results in a complete structural breach, releasing a high-velocity wall of debris-filled waters that
rush downstream damaging and/or destroying anything in its path (FEMA 1996).

Dam failures can result from one or a combination of the following reasons:

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

Structural failure of materials used in dam construction
Movement and/or failure of the foundation supporting the dam
Settlement and cracking of concrete or embankment dams

Piping and internal erosion of soil in embankment dams
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¢ Inadeguate maintenance and upkeep (FEMA 2013a)

Location

Dams provide a life-sustaining resource to people in all regions of the United States. They can provide water
supply for domestic, agricultural, industrial, and community use; flood control; creation; and energy. The exact
number of dams in the United States is unknown. According to the U.S. Army Corps of Engineers (USACE)
National Inventory of Dams (NID), there are over 87,000 dams in the country; however, this inventory only
covers dams that meet minimum height and impoundment regquirements. In addition to those identified by the
USACE, there are numerous small dams not identified. The NID reported 825 dams in the State of New Jersey,
of which, 133 arelocated in Sussex County. However, thistotal differsfrom that provided by the NJDEP, which
identifies 263 dams in the County. For the purpose of this HMP update, the New Jersey Department of
Environmental Protection (NJDEP) datawill be used. Table 5.4.1-1 summarizes the number of dams and their
hazard classifications in Sussex County. According to the 2011 Sussex County HMP, there are high hazard
dams in the following municipalities. Andover Township, Byram Township, Fredon Township, Green
Township, Hampton Township, Hardyston Township, Montague Township, Newton, Ogdensburg Borough,
Sandyston Township, Sparta Township, Stillwater Township, Sussex Borough, V ernon Township, and Wantage
Township.

Table 5.4.1-1. Number of Dams in Sussex County

County | High Hazard | Significant Hazard | Low Hazard | Other | Total
Sussex | 37 | 42 | 159 | 25 | 263
Source:  NJDEP 2013

Extent

The extent or magnitude of a dam failure event can be measured in terms of the classification of the dam.
Additionally, there are two factors that influence the potential severity of afull or partial dam failure are: (1) the
amount of water impounded; and (2) the density, type, and value of development and infrastructure located
downstream (City of Sacramento Development Service Department 2005). There are severa classification tools
used to identify the hazards of dam. FEMA, USACE and NJDEP all have aform of classifying hazards. For
the purpose of this HMP Update, the NJDEP hazard classification will be explained in this section. Please refer
to Federal Guidelines for Dam Safety: Hazard Potential Classification System for Dams (2004) and Safety of
Dams— Police and Procedures (2014) for an explanation of the FEMA and USACE classifications.

The New Jersey Department of Environmental Protection (NJDEP) has four hazard classifications for dams
located in New Jersey. The classifications relate to the potential of property damage and/or loss of life should a
damfail. The classifications are asfollows:

o Class| (High-Hazard Potential) - Failure of the dam may result in probable loss of life and/or extensive
property damage

o Classll (Significant-Hazard Potential) - Failure of the dam may result in significant property damage;
however loss of lifeis not envisioned.

o Class Il (Low-Hazard Potential) - Failure of the dam is not expected to result in loss of life and/or
significant property damage.

o Class|V (Smal-Dam Low-Hazard Potential) - Failure of the dam is not expected to result in loss of life
or significant property damage. Dam must also meet the requirements of a Class IV dam above.

It isrequired by the State of New Jersey that all High Hazard and Significant Hazard dams must have NJDEP-
approved Emergency Action Plans (EAP) in place. It isthe responsibility of the dam owner to review and update
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the EAP on an annual basis. New Jersey Dam Safety Standards also require that are periodically inspected to
identify conditions that may adversely affect the safety and functionality a dam its appurtenant structures; to
note the extent of deterioration as a basis for long term planning, periodic maintenance or immediate repair; to
evaluate conformity with current design and construction practices; and to determine the appropriateness of the
existing hazard classification. Inspection guidelines, as identified in the State Hazard Mitigation Plan, are
reproduced in Table 5.4.1-2 in brief. Complete inspection and operating requirements for dams can be found in
the New Jersey Dam Safety Standards (N.J.A.C 7:20-1.11).

Table 5.4.1-2. New Jersey Dam Inspection Requirements

Dam Size/Type ‘ Regular Inspection ‘ Formal Inspection

Class| (High Hazard) Large Dam Annually Once every 3 years

Class| (High Hazard) Dam Once every 2 years Once every 6 years

Class |1 (Significant Hazard) Dam Once every 2 years Once every 10 years
Class |1l (Low Hazard) Dam Once every 4 years Only asrequired
Class |V (Zero Hazard) Dam Once every 4 years Only as required

In New Jersey, every dam in the State as defined in the Safe Dam Act, N.J.S.A. 58:4 is required to meet State
dam safety standards. Dam Safety Laws provide the NJDEP with enforcement capabilities to achieve statewide
compliance with dam safety standards. Thisincludesissuing ordersfor compliance to dam owners, and pursuing
legal action if the owner does not comply (with the goal of compliance and possible fines levied on a per-day
basisfor violations).

Previous Occurrences and Losses

As stated in the 2014 New Jersey State HMP Update, dam failures can occur suddenly, without warning, and
may occur during normal operating conditions. Thisis referred to as a *sunny-day” failure. Dam failures may
also occur during alarge storm event. Significant rainfall can quickly inundate an area and cause floodwaters to
overwhelm areservair. If the spillway of the dam cannot safely pass the resulting flows, water will begin flowing
in areas not designed for such flows, and afailure may occur. New Jersey has seen significant property damage
including damage or loss of dams, bridges, roads, and buildings as a result of storm events and dam failures
(New Jersey HMP 2014).

According to the Association of State Dam Safety Officials, there have been no recorded events of dam incidents
in Sussex County. However, the 2011 HMP indicates there have been four previous dam failures and 31 dam
incidents in the County. Between 1954 and 2015, FEMA has not included the State of New Jersey in any
dam/levee break-related major disasters (DR) or emergencies (EM). For this 2016 HMP update, dam failure
events impacting Sussex County between 2008 and 2015 were researched, and no known events were reported.
Please note that not all events that have occurred in Sussex County are included due to the extent of
documentation and the fact that not all sources may have been identified or researched. Loss and impact
information could vary depending on the source. Therefore, the accuracy of monetary figures discussed is based
only on the available information identified during research for this HMP Update.

Probability of Future Occurrences

Dam failure events are infrequent and usually coincide with events that cause them, such as earthquakes,
landslides, and excessive rainfall and snowmelt. As noted in the Previous Occurrences and L osses section, dam
failures typically occur in New Jersey as aresult of heavy rains or other precipitation. Thereisa*residual risk”
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associated with dams. Residual risk is the risk that remains after safeguards have been implemented. For dams,
the residual risk is associated with events beyond those that the facility was designed to withstand. However, the
probability of any type of dam failureislow in today’s dam safety regulatory and oversight environment (New
Jersey State HMP 2014).

According to the 2011 HMP, there were at least 31 dam failures identified based on information queried from
the National Performance of Dams Program (NPDP) database; however, details regarding every incident in the
County were not included. Eighteen of these dam failures were associated with the August 2000 severe storm.
For the 2016 HMP update, however, a query of the NPDP database was conducted and it identified 16 dam
incidents in Sussex County, with 15 occurring during the August 2000 severe storm event. Therefore, for the
purpose of this plan update, the most up-to-date data was collected to calculate the probability of future
occurrence. Information from the Stanford University’s NPDP database and the NOAA-NCDC storm events
database were both used to identify the number of failures/incidentsthat occurred between 1950 and 2015. Using
both sources ensures the most accurate probability estimates possible. The table below shows these statistics, as
well asthe annual average number of events and the estimated percent chance of an incident occurring in agiven
year (NOAA-NCDC 2016; NPDP 2016). Based on these statistics, there is an estimated 24.24% chance of a
dam failure/incident occurring in any given year in Sussex County.

Table 5.4.1-3. Probability of Future Dam Damage and Failure Events

Percent
Number of Rate of Recurrence Interval | Probability | Chance of
Occurrences Occurrence or (in years) of Eventin | occurrence

Between 1950 and Annual Number of | (# Years/Number of | any given in any
Hazard Type 2015 Events (average) Events) year given year

Dam Incident 16 0.25 4,13 0.24 24.24%

Source:  NCDC 2016; NPDP 2016

In Section 5.3, the identified hazards of concern for Sussex County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for dam failure in the county is considered * Frequent’
(likely to occur within 25 years, as presented in Table 5.3-3). Theranking of the dam failure hazard for individual
municipalitiesis presented in Section 5.3 and in the jurisdictional annexes.

Climate Change Impacts

Dams are designed partly based on assumptions about a river's flow behavior, expressed as hydrographs.
Changes in weather patterns can have significant effects on the hydrograph used for the design of a dam. If the
hygrograph changes, it is conceivable that the dam can lose some or its entire designed margin of safety, also
known as freeboard. Loss of designed margin of safety may cause floodwaters more readily to overtop the dam
or create unintended loads. Such situations could lead to adam failure.

The climate of New Jersey is already changing and will continue to change over the course of this century. Both
northern and southern New Jersey have become wetter over the past century, and precipitation is expected to
increase over the next several decades in the State. Since 1895, annual precipitation has increased at a rate of
4.1 inches per century. Northern New Jersey’s 1971-2000 precipitation average was over five inches (12%)
greater than the average from 1895-1970 (Sustainable Jersey Climate Change Adaptation Task Force [CATF]
2011). Average annual precipitation is projected to increase in the region by four to 11% by the 2050s and five
to 13% by the 2080s. (New Y ork City Panel on Climate Change [NPCC] 2015).

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.1-4
Te| May2016




SECTION 5.4.1: DAM FAILURE

Heavy precipitation events have increased in the past 20 years and it is expected that this trend may continue
(Rutgers Climate Ingtitute 2013). Changes in climate may lead to higher intensity rainfall events. Asaresullt,
the failure probability of low, significant, and under-designed high hazard dams may increase.

5.4.1.2 VULNERABILITY ASSESSMENT

To understand risk, acommunity must evaluate what assets are exposed and vulnerable to the identified hazard.
For the dam failure hazard, dam failure inundation areas are identified as the hazard areas. The following text
evaluates and estimates the potential impact of dam failures for Sussex County including:

o Overview of vulnerability

o Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

As discussed above, dam failure events may occur suddenly, without warning, or during normal operating
conditions. Additionally, events can occur as a result of a natural hazard event, including severe weather,
earthquakes, landslides, and flooding. The direct and indirect losses associated with dam failuresinclude injury
and loss of life, damage to structures and infrastructure, agricultural losses, utility failure and stress on
community resources. Thewarning time for a dam failure event is often limited, which contributes to the direct
and indirect losses.

Asnoted earlier, there are 37 high hazard dams|ocated in Sussex County: Andover Township, Byram Township,
Fredon Township, Green Township, Hampton Township, Hardyston Township, Montague Township, Newton,
Ogdensburg Borough, Sandyston Township, Sparta Township, Stillwater Township, Sussex Borough, Vernon
Township, and Wantage Township (Sussex County, 2011).

The 2011 Sussex County HMP included analyses on three high hazard dam sites: Morris Lake Dam, Lake
Wallenpaupack in Wilsonville, Pennsylvania, and Mongaup River complex in Sullivan County, New York. The
results of these analyses are summarized below.

e TheMorrisLake Damisowned and operated by the Town of Newton. The scenario evaluated was a probable
maximum precipitation flood with abreach (representing aworse-case scenario, asdocumented in the EAP).
This dam breach scenario is estimated to impact areas of Sparta Township, Ogdensburg Borough and
Franklin Borough.

e The Wallenpaupack hydroelectric station in Wilsonville, Pennsylvania is owned and operated by PPL
Generation, LLC. To evaluate adam breach event, the probable maximum precipitation flood with abreach
as included in the EAP was used (representing the worse-case scenario). This dam breach scenario is
estimated to impact areas of Montague Township, Sandyston Township and Walpack Township.

e TheMongaup River Hydro System consists of Swinging Bridge, Mongaup, and Rio dam systems; is owned
and operated by AER-NY Gen, LLC. The dam breach scenario evaluated was a flood breach, representing
the worse-case scenario as included in the EAP. This dam breach scenario is estimated to impact areas of
Montague Township, Sandyston Township and Walpack Township (Sussex County, 2011).
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Data and Methodology

Dam failure inundation maps and delineated downstream hazard areas are considered sensitive information and
were not available to conduct a quantitative risk assessment. Inundation mapping of select high hazard dams
may be available upon request of the New Jersey Bureau of Dam Safety & Flood Control. The following section
discusses the county’ s vulnerability to the hazard in a qualitative nature.

Impact on Life, Health and Safety

The entire population residing within a dam failure inundation zone is considered exposed and vulnerable to an
event. The potential for loss of life is affected by the capacity and number of evacuation routes available to
populationsliving within these areas. Those most at risk include the economically disadvantaged, the population
over the age of 65, and non-English speakers. Economically disadvantaged populations are likely to evaluate
their risk and make the decision to evacuate based upon the net economic impact to their family, while elderly
populations are likely to seek or need medical attention. The availability of medical attention may be limited
due to isolation during adam failure event and other difficulties in evacuating.

Impact on General Building Stock, Critical Facilities and Economy

All buildings and infrastructure located in the dam failure inundation zone are considered exposed and
vulnerable. Property located closest to the dam inundation area has the greatest potential to experience the
largest, most destructive surge of water. All transportation infrastructure in the dam failure inundation zone is
vulnerable to damage and potentialy cutting off evacuation routes, limiting emergency access, and creating
isolation issues. Utilities such as overhead power lines, cable and phone lines could also be vulnerable. Loss of
these utilities could create additional isolation issues for the inundation areas.

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

Effect of Climate Change on Vulnerability

As discussed above, climate change can have great impacts upon the functionality of damsin the county. Dams
are constructed based on assumptions about a river's flow, which is expressed as a hydrograph. Changes in
precipitation will alter surface and groundwater flow, which will directly affect riverine flow. Climate change
could cause these dams to become obsol ete.

Change of Vulnerability

Overall, the county’s vulnerability has not changed and the entire county will continue to be exposed and
vulnerable to dam failure events, especially those located within or near flood hazard areas (i.e., downstream
dam-failure inundation areas such as those delineated in EAPs). However, for the 2016 HMP update, the
county's inventory of dams was removed due to their sensitive nature.

Future Growth and Development

Asdiscussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
the county. Any areas of growth could be potentially impacted by the dam failure hazard if located within an
inundation area.
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Additional Data and Next Steps

Because of the sensitive nature of the dam failure inundation zones, potential losses have not been quantified
and presented in this plan. To estimate potential losses to population, buildings, critical facilities and
infrastructure, dam inundation areas and depths of flooding may be used to generate depth grids. HAZUS-MH
may be used to estimate potential losses for the county and participating municipalities.
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5.4.2 DROUGHT

2016 HMP UPDATE CHANGES

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the drought hazard is discussed. The drought hazard is now located in Section 5 of the plan update.

» New and updated figures from federal and state agencies are incorporated. U.S. 2010 Census data was
incorporated, where appropriate.

> Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the drought hazard and it now directly follows the hazard
profile.

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

5.4.2.1 PROFILE

Hazard Description

As defined by the National Weather Service (NWS), drought is a deficiency in precipitation over an extended
period, usually a season or more, resulting in awater shortage causing adverse impacts on vegetation, animals,
and/or people. It isanormal, recurrent feature of climate that occursin virtually al climate zones, from very
wet to very dry. Drought is a temporary aberration from normal climatic conditions and can vary significantly
from one region to another. Human factors, such as water demand and water management, can exacerbate the
impact that a drought has on aregion. There are four different ways that drought can be defined or grouped:

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

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

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

e  Socioeconomic drought is associated with the supply and demand of an economic good with elements
of meteorological, hydrological, and agricultural drought. This differs from the aforementioned types
of drought because its occurrence depends on the time and space processes of supply and demand to
identify or classify droughts. The supply of many economic goods depends on weather (for example
water, forage, food grains, fish, and hydroelectric power). Socioeconomic drought occurs when the
demand for an economic good exceeds supply as a result of a weather-related shortfall in water supply
(National Drought Mitigation Center 2012).
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Scientists at this time do not know how to predict drought more than one month in advance for most locations.
Predicting drought depends on the ahility to forecast precipitation and temperature. Anomalies of precipitation
and temperature may last from several months to several decades. How long they last depends on interactions
between the atmosphere and the oceans, soil moisture and land surface processes, topography, internal dynamics,
and the accumulated influence of weather systems on the global scale (NDMC Date Unknown).

Location

Climate divisions are regions within a state that are climatically homogenous. The National Oceanic and
Atmospheric Administration (NOAA) has divided the U.S. into 359 climate divisions. The boundaries of these
divisionstypically coincide with the county boundaries, except in the western U.S., where they are based largely
on drainage basins (U.S. Energy Information Administration, Date Unknown). According to NOAA, New
Jersey is made up of three climate divisions: Northern, Southern, and Coastal; Sussex County is located in the
Northern Climate Division (NOAA, 2012).

Drought regions allow New Jersey to respond to changing conditions without imposing restrictions on areas not
experiencing water supply shortages. New Jersey is divided into six drought regions that are based on regional
similarities in water supply sources and rainfall patterns. Sussex County is located in the Northwest Drought
Region. Other countiesin the Northwest Drought region include Hunterdon and Warren Counties (Hoffman and
Domber, 2003) (see Figure 5.4.2-1). These regions were developed based upon hydro-geologic conditions,
watershed boundaries, municipal boundaries, and water supply characteristics. Drought region boundaries are
contiguous with municipal boundaries because during awater emergency, the primary enforcement mechanism
for restrictions is municipa police forces.
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Figure 5.4.2-1. Drought Regions of New Jersey

Source:  NJHMP 2014
Note: The red circle indicates the location of Sussex County. The County is located within the Northwest Drought Region of New Jersey.
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Extent

The severity of a drought depends on the degree of moisture deficiency, the duration, and the size and location
of the affected area. The longer the duration of the drought and the larger the areaimpacted, the more severe the
potential impacts (NOAA Date Unknown). Droughts are not usually associated with direct impacts on people or
property, but they can have significant impacts on agriculture, which can impact people indirectly. When
measuring the severity of droughts, analysts typically look at economic impacts on a planning area.

Drought Indices

A number of drought indicesare available from U.S. Geological Survey (USGS) and the New Jersey Department
of Environmenta Protection (NJDEP) to assess the various impacts of dry conditions. However, the USGS
indicators are not used by NJDEP to a significant extent. The State uses a multi-index system that takes
advantage of some of these indices to determine the severity of a drought or extended period of dry conditions.

The following text provides information regarding the drought indices used by NJDEP to determine drought
conditions throughout the State. Theseindiceswere designed for the particular characteristics and needs of New

Jersey.

e The Groundwater Level Index is based on the number of consecutive months that groundwater levels
are below normal (lowest 25% of period of record for the respective months). The U.S. Geologica
Survey (USGS) monitors groundwater levelsin a network of monitoring wells throughout New Jersey.
Groundwater condition maps showing areas of above normal, normal, and below norma (monthly
conditions compared to monthly normals) are provided by the USGS on a monthly basis.

e TheStream Flow Index isbased on the number of consecutive monthsthat stream flow levelsare below
normal (lowest 25% of period of record for the respective months). The USGS monitors stream flow in
anetwork of 111 gages throughout New Jersey. Stream flow conditions maps showing areas of above
normal, normal and below normal (monthly conditions compared to monthly normals) are provided by
the USGS on amonthly basis. In addition, USGS provides atable that describes the cumul ative monthly
stream flow condition as normal, above normal, or below normal (USGS 2013).

¢ New Jersey maintains a real-time groundwater level monitoring system consisting of observation wells
throughout the state. The network, a cooperative between the USGS and NJDEP, uses satellite telemetry
to provide observations in four-hour increments. Observations are available on the USGS website at
http://water.usgs.gov/nj/nwis/current/?type=gw. The primary purpose of the network is to provide
information regarding the status of wells throughout the state and to anticipate potential shortages. As
of 2002, the monitoring system maintained a network of 15 observation wells, however, the State now
manages 22 observation sites as of 2015 (NJDEP 2002; USGS 2015). Sussex County currently contains
two wells within its boundaries. These wells include station 370205-Swartswood Park 5 Obs (depth to
water level of 26.51) and station 370202-Taylor Obs (depth to water level of 22.40) (USGS 2015).

e TheReservoir Index is based on the water levels of small, medium, and large index reservoirs across
the state. The reservoir level relative to normal conditions will be considered. The NJDEP maintains a
listing of current reservoir levels across the State and the Northeast. The current reservoir levels are
available at http://www.njdrought.org/reservoir.html.

e New Jersey also maintains areal time Regional Drought I ndicator Status, showing the level of 90-day
precipitation, 90-day stream flow, reservoir levels, the Delaware River Basin Commission reservoir
levels, and the unconfined groundwater levels in terms of dryness indices. These indicators determine
the Declared Drought Status for each drought region. The observations and status are available at
http://www.njdrought.org/status.html.
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Watches, Warnings and Emergencies

During periods of drought, the NJDEP may issue drought watches, drought warnings, or awater emergency. A
drought watch is an administrative designation made by the NJDEP when drought or other factors begin to
adversely affect water supply conditions. A watch indicates that conditions are dry but not significantly. During
adrought watch, the NJDEP closely monitors drought indicators and consults with affected water suppliers. The
watch designation is used to alert the public about deteriorating conditions, while reminding water supply
professionals to keep watch on conditions and update contingency plans (NJDEP 2011).

A drought warning represents a non-emergency phase of managing available water supplies during the
developing stages of drought and falls between the watch and emergency levels of drought response. Under a
drought warning, the NJDEP commissioner may order water purveyors to develop alternative sources of water
or transfer water between areas of the State with relatively more water to those with less (NJDEP 2011).

A water emergency (or drought emergency) can only be declared by the governor. During awater emergency,
a phased approach to restricting water consumptionistypicaly initiated. Phase | water use restrictions typically
target non-essential, outdoor water use (NJDEP 2011).

Previous Occurrences and Losses

Between 1954 and 2015, the State of New Jersey experienced two FEMA declared drought-related major
disasters (DR) or emergencies (EM) classified asawater shortage. Generally, these disasters cover awideregion
of the State; therefore, they may have impacted many counties. Of those two declarations, Sussex County has
been included in both declarations (FEMA 2015). Both of these events occurred prior to 2008; no FEMA DR
or EM drought events have occurred since the last Sussex County HMP update (see Table 5.4.2-1).

Table 5.4.2-1. FEMA DR and EM Declarations Since 2008 for Drought Events in Sussex County

FEMA Declaration

Number Date(s) of Event Event Type Location
No DR or EM Declarations were recorded for Sussex County during this time period.

Source:  FEMA 2015

Agriculture-related drought disasters are quite common. One-half to two-thirds of the countiesin the U.S. have
been designated as disaster areas in each of the past several years. The USDA Secretary of Agriculture is
authorized to designate counties as disaster areas to make emergency loans to producers suffering lossesin those
counties and in counties that are contiguous to a designated county. Between 2012 and 2015, New Jersey has
been included in 18 USDA drought declarations. Sussex County has been included in two of these declarations,
to date.

For this 2016 HMP update, known drought events that have impacted Sussex County between 2008 and 2015
areidentified in Appendix E. For eventsthat occurred prior to 2008, see the 2011 Sussex County HMP. Please
note that not all eventsthat have occurred in Sussex County are included due to the extent of documentation and
the fact that not all sources may have been identified or researched. Loss and impact information could vary
depending on the source. Therefore, the accuracy of monetary figures discussed is based only on the available
information identified during research for this HMP update.

Probability of Future Occurrences

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

It is estimated that Sussex County will continue to experience direct and indirect impacts of drought and its
impacts on occasion, with the secondary effects causing potential disruption or damage to agricultural activities
and creating shortages in water supply within communities. The table below shows the probability of future
drought events, of any and all magnitudes, for Sussex County.

Table 5.4.2-2. Probability of Future Drought Events

Number of
Occurrences Recurrence Probability of event Percent Chance of

Between Rate of Interval Occurring in Any Occurring in Any
1950 and 2015 Occurrence (in years) Given Year Given Year

Drought 36 0.55 1.83 0.55 54.6%

Source:  NOAA-NCDC 2015

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

Climate Change Impacts

Water resources are important to both society and ecosystems. Humans depend on reliable, clean supply of
drinking water to sustain their health. Water is also needed for agriculture, energy production, navigation,
recreation, and manufacturing. These water uses put pressure on water resources and are most likely to be
worsened by climate change in the future.

The climate of New Jersey is already changing and will continue to change over the course of this century. Since
1900, temperatures in the northeastern U.S. have increased an average of 1.5 degrees Fahrenheit (°F). The
majority of this warming has occurred since 1970. From 1970 to 2010, average temperatures in New Jersey
have increased 1.2°F (Office of the New Jersey State Climatologist [ONJSC] 2013). In terms of winter
temperatures, the northeast region has seen an increase in the average temperature of 4°F since 1970 (Northeast
Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual temperature in New Jersey is
projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000), which was 52.7°F. By 2050,
the temperature is projected to increase 3°F to 5°F, and by 2080 projections show an increase of 4°F to 7.5°F
(Sustainable Jersey Climate Change Adaptation Task Force 2015). However, both northern and southern New
Jersey have become wetter over the past century. Northern New Jersey’s 1971-2000 precipitation average was
over five inches (12%) greater than the average from 1895-1970. Southern New Jersey became 2" (5%) wetter
late in the 20th century (Office of New Jersey State Climatologist). Average annual precipitation is projected to
increase in the region by 5% by the 2020s and up to 10% by the 2050s. Most of the additional precipitation is
expected to come during the winter months (New Y ork City Panel on Climate Change [NPCC] 2009).

As temperatures rise, people and animals will need more water to maintain their health and to thrive. Many
economic activities, such as hydropower, raising livestock, and growing foods, will also require water. The
amount of water available for these activities may be reduced as temperatures rise and if competition for water
resources increases. As shown in the paragraph above, these trends will certainly affect the probability and
frequency of dryer conditions that could lead to drought events in Sussex County.
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5.4.2.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard.
For the drought hazard, all of Sussex County has been identified as exposed. Therefore, all assetsin the County
(population, structures, critical facilitiesand lifelines), as described in the County Profile (Section 4), are exposed
and potentially vulnerable to a drought. The following text evaluates and estimates the potential impact of the
drought hazard on the county including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

The entire county is potentially vulnerable to drought. However, areas at particular risk are areas used for
agricultural purposes (farms and cropland), open/forested land vulnerable to the wildfire hazard, densely-
populated areas where communities rely on surface water supplies (above ground reservoirs) for industrial,
commercial, and domestic purposes, and certain areas where elderly, impoverished or otherwise vulnerable
populations are located. Vulnerable populations could be particularly susceptible to the drought hazard and
cascading impacts due to age, health conditions, and limited ability to mobilize to shelter, cooling and medical
resources. The New Jersey HMP has additionally identified Sussex County as one of the eight counties with the
highest number of farms and the greatest acreage of farmland across the state, increasing land exposure and
vulnerability to drought (NJHMP, 2014).

Droughts conditions can cause a shortage of water for human consumption and reduce loca fire-fighting
capabilities. According to the New Jersey HMP, counties most often affected by adrought are densely populated
areasthat rely on above-ground reservoirs for their water supply; however, this does not include Sussex County.
Asnotedin Table5.4.2-3, all but two of the county’ swater suppliers use groundwater for drinking water supplies
(although one of these groundwater sources is influenced by surface water). This ultimately makes the county
and its municipalities more resistant to drought conditions (NJ HMP, 2014). Sussex County is located within
the Northwest Drought Region of New Jersey. According to the NJDEP, available water supply sources for the
Northwest Drought Region include rivers and unconfined groundwater, aswell as aminor supply source of New
Jersey and Delaware River Basin Commission (DRBDC) reservoirs (NJDEP 2015).

Some County residents and organizations also rely on wells for their water supply needs. From January 1, 1965
through August 31, 2015, Sussex County has had over 8,719 domestic (i.e., drinking water) well permits issued.
Whilethis number may still be lower than the actual drinking water well count for the county, it still demonstrates
the importance of well water to residents.

Data and Methodology

Data was collected from HAZUS-MH, USDA, NOAA-NCDC, Sussex County, and the Planning Committee.
Insufficient data was available to model the long-term potential impacts of a drought on the county. Over time,
additional datawill be collected to allow better analysisfor thishazard. Availableinformation and apreliminary
assessment are provided below.
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Impact on Life, Health and Safety

Droughts may have devastating effects on communities and the surrounding environment. The amount of
devastation depends on the strength and duration of a drought event. One impact of drought is its impact on
water supply. When drought conditions persist with little to no relief, water restrictions may be put into place
by local or state governments. These restrictions can include watering of lawns, washing cars, etc. In exceptional
drought conditions, watering of lawns and crops may not be an option. If crops are not able to receive water,
farmland will dry out and crops will die. This can lead to crop shortages, which, in turn, increases the price of
food (State Climate Office of NC 2015).

Droughts also have the potential to lead to water pollution due to the lack of rain water to dilute any chemicals
in water sources. Contaminated water supplies may be harmful to plansand animals. If water is not getting into
the soils, the ground will dry up and become unstable. Unstable soils increase therisk of erosion and loss of top
soil (State Climate Office of NC 2015).

The impacts on public health from drought can be severe which includes increase in heat-related illnesses,
waterborne illnesses, recreational risks, limited food availability, and reduced living conditions. Those
individuals who rely on water, such as farmers, may experience financial-related stress. Decreased amounts and
quality of water during drought events have the potential to reduce the availability of electricity (hydropower,
coa-burning and nuclear) (State Climate Office of NC 2015).

Drought conditions can affect people's health and safety including health problems related to low water flows
and poor water quality; and health problems related to dust. Droughts also have the potential to lead to loss of
human life (NDMC 2014). Other possible impactsto health due to drought include increased recreational risks;
effects on air quality; diminished living conditions related to energy, air quality, and sanitation and hygiene;
compromised food and nutrition; and increased incidence of illness and disease. Health implications of drought
are numerous. Some drought-related health effects are short-term while others can be long-term (CDC 2012).

Drought affects groundwater sources, but generally not as quickly as surface water supplies. Groundwater
supplies generally take longer to recover. Reduced precipitation during a drought means that groundwater
supplies are not replenished at a normal rate. This can lead to a reduction in groundwater levels and problems
such as reduced pumping capacity or wells going dry. Shallow wells are more susceptible than deep wells.
Reduced replenishment of groundwater affects streams also. Much of the flow in streams comes from
groundwater, especially during the summer when there is less precipitation and after snowmelt ends. Reduced
groundwater levels mean that even less water will enter streams when steam flows are lowest. The following
table provides the drinking water suppliers for Sussex County.

Table 5.4.2-3.  Drinking Water Suppliers in Sussex County

Name POS‘; t?:;on Source Type
Andover Borough Water Department 783 Groundwater
Andover Intermediate Care Center 543 Groundwater
Andover Nursing Home 250 Groundwater
Andover Water Corp 82 Groundwater
AquaNJ— Summit Lake 220 Groundwater
AquaNJ Inc. — Bear Brook 130 Groundwater
AquaNJVernon 713 Groundwater
Ascot Park Apartments 125 Groundwater
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Table 5.4.2-3.  Drinking Water Suppliers in Sussex County

Population

Name Source Type

Served

Branchville W Department 1,436 Grounadwater
Brookwood Musconetcong River POA 1,200 Groundwater
Byram Hmwnrs Assoc Water 400 Grounadwater
Carriage Mobile Homes Inc. 387 Groundwater
Colby Water Co 65 Groundwater
Culver Lake Water Company 40 Groundwater
East Brookwood Estates POA 612 Groundwater
Forest Lakes W Co 1,410 Groundwater
Franklin Board of Public 5,500 Groundwater
Green Hills Est Prop Own 175 Groundwater
Hamburg Board of Public 3,382 Groundwater
Hardyston Twp MUA 1,963 Groundwater
Hardyston Two MUA 769 Groundwater
Hidden Village Condo Association 175 Groundwater
Hillside Estates at Franklin 300 Groundwater
Hopatcong Water Department 7,224 Groundwater
Lake L enape Water Co 1,650 Groundwater
Lake Stockholm, Inc. 300 Groundwater
Lake Tamarack W Co 1,000 Groundwater
Locor Lakefront Lodging 85 Groundwater
Montague Water Co. 2,124 Groundwater
Newton Water & Sewer Utility 8,300 Surface Weter
North Shore Water Association 105 Groundwater
Ogdensburg W Department 2,800 Groundwater
Regency Apartments LLC 300 Groundwater
Rolling Hills Condominium Association 240 Groundwater
Simmons W Co 180 Groundwater
Sparta Twp Water Utility — Lake Mohawk 15,726 Groundwater
Sparta Twp Water Utility — Highlands 1,618 Grounadwater
Sparta Twp Water — Sunset 339 Groundwater
Stanhope W Department 3,730 Groundwater
Stillwater Water District 1 1,200 Groundwater
Strawberry Point POA 95 Groundwater
Sussex County Health — The Homestead 100 Groundwater
Sussex W Department 2,201 Surface Water
The Village of Lake Glenwood 250 Groundwater
Groundwater
Tranquility Springs Water Co 599 under influence
of surface water
UW YV H Barry Lakes 120 Groundwater
U W V H Cliffwoods Lakes 90 Groundwater
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Table 5.4.2-3.  Drinking Water Suppliers in Sussex County

Population

Name

Served Source Type

U WV H Grandview Estates 72 Groundwater
U WV H Highland Lakes 37 Groundwater
U WV H Lake Conway 67 Groundwater
U W V H Predmore Estates 45 Groundwater
U W V H Sammis Road 55 Groundwater
U W V H Sussex Hills#1 110 Groundwater
U WV H Woodridge Estates 85 Groundwater
UW YV H DC System 75 Groundwater
United Water Hampton Inc. 650 Groundwater
United Water Mid-Atlantic/Sunset Ridge 300 Groundwater
United Water NJ Vernon Valley 3,295 Groundwater
United Water Vernon Hills 75 Groundwater
Wwallkill Water Co 1,520 Groundwater
Willow Glen Academy/Abbey 530 Groundwater

Source:  NJDEP 2015; EPA 2015

As previously stated, drought conditions can cause shortages in water for human consumption. Droughts can
also lead to reduced local firefighting capabilities. The drought hazard is a concern for Sussex County because
the county’ swater is supplied by both surface water and groundwater. Surface water supplies are affected more
quickly during droughts than groundwater sources.

Impact on General Building Stock

No structures are anticipated to be directly affected by a drought event. However, droughts contribute to
conditions conducive to wildfires and reduce fire-fighting capabilities. Risk to life and property is greatest in
those areas where forested areas adjoin urbanized areas (high density residential, commercial and industrial) also
known as the wildfire urban interface (WUI). Therefore, all assets in and adjacent to, the WUI zone, including
population, structures, critical facilities, lifelines, and businesses are considered vulnerable to wildfire. Refer
Section 5.4.10 for the Wildfire risk assessment.

Impact on Critical Facilities

Water supply facilities may be affected by short supplies of water. As mentioned, drought events generally do
not impact buildings; however, droughts have the potential to impact agriculture-related facilities and critical
facilities that are associated with potable water supplies. Thisis particularly important to Sussex County due to
its high amount of acreage devoted to farmland. Also, those critical facilities in and adjacent to the WUI zone
are considered vulnerable to wildfire.

Impact on the Economy

Drought can produce a range of impacts that span many sectors of an economy and can reach beyond an area
experiencing physical drought. This exists because water isintegral to our ability to produce goods and provide
services. Direct impacts of drought include reduced crop yield, increased fire hazard, reduced water levels, and
damage to wildlife and fish habitat. The consequences of these impacts illustrate indirect impacts that include:
reduction in crop, rangeland, and forest productivity that may result in reduced income for farmers and
agribusiness, increased prices for food and timber, unemployment, reduced tax revenues due to reduced
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expenditures, increased crime, foreclosures, migration, and disaster relief programs. The many impacts of
drought can be listed as economic, environmental, or social.

Economic impacts occur in agriculture and related sectors because of the reliance of these sectors on surface and
subsurface water supplies. Environmental impacts are the result of damage to plant and animal species, wildlife
habitat, and air and water quality, forest and grass fires, degradation of landscape quality, loss of biodiversity,
and soil erosion. Socia impacts involve public safety, health, conflicts between water users, reduced quality of
life, and inequities in the distribution of impacts and disaster relief. A summary of potential impacts associated
with drought are identified in Table 5.4.2-4. This table includes only some of the potential impacts of drought.

Table 5.4.2-4. Economic, Environmental, and Social Impacts of Drought

Economic

e Lossof national economic growth,
slowing down of economic
development

Environmental

o Increased desertification - damage

to animal species

Social

o Food shortages

Loss of national economic growth,
slowing down of economic
development

Reduction and degradation of fish
and wildlife habitat

Loss of human life from food
shortages, heat, suicides, violence

Damage to crop quality, less food Lack of feed and drinking water Mental and physical stress
production
Increase in food prices Disease Water user conflicts

Increased importation of food
(higher costs)

Increased vulnerability to predation

Political conflicts

Insect infestation

Loss of wildlifein some areas and
too many in others

Social unrest

Plant disease

Increased stress to endangered
species

Public dissatisfaction with
government regarding drought
response

Loss from dairy and livestock
production

Damage to plant species, loss of
biodiversity

Unavailability of water and feed
for livestock which leads to high
livestock mortality rates

Increased number and severity of
fires

Inequity in the distribution of
drought relief

Disruption of reproduction cycles
(breeding delays or unfilled
pregnancies)

Wind and water erosion of soils

Loss of cultura sites

Increased predation

Loss of wetlands

Reduced quality of life which
leads to changesin lifestyle

Increased fire hazard - range fires
and wildland fires

Increased groundwater depletion

Increased poverty

Damage to fish habitat, loss from
fishery production

Water quality effects

Population migrations

Income loss for farmers and others
affected

Increased number and severity of
fires

Unemployment from production
declines

Air quality effects

Loss to recreational and tourism
industry

Loss of hydroelectric power

Loss of navigability of riversand
canals

A prolonged drought can have a serious economic impact on a community. Increased demand for water and
electricity may result in shortages and a higher cost for these resources (FEMA 2005). Industries that rely on
water for business may be impacted the hardest (e.g., landscaping businesses). Even though most businesses
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SECTION 5.4.2: DROUGHT

will still be operational, they may be impacted aesthetically. These aesthetic impacts are most significant to the
recreation and tourismindustry. In addition, droughtsin another area could impact the food supply/price of food
for residents in the county.

When adrought occurs, the agricultural industry ismost at risk in terms of economic impact and damage. During
droughts, crops do not mature leading to a lessened crop yield, wildlife and livestock are undernourished, land
values decrease, and ultimately there is financial loss to the farmer (FEMA, 1997).

A drought directly or indirectly impacts all people in affected areas. A drought can result in farmers not being
ableto plant crops or the failure of already planted crops. Thisresultsin loss of work for farm workers and those
in related food processing jobs. Based on the 2012 Census of Agriculture, there were 885 farms in Sussex
County, with 61,033 acres of total land in farms. The average farm size was 69 acres. Sussex County farms had
a total market value of products sold of $11.59 million in crop sales and $7.064 million in livestock sales,
averaging $21,078 per farm. The Censusindicated that 424 of farm operators reported farming astheir primary
occupation (USDA 2012). Table 5.4.2-5 shows the acreage of agricultural land exposed to the drought hazard.

Table 5.4.2-5. Agricultural Land in Sussex County in 2012

Harvested
Land in Farms Total Cropland Cropland Irrigated Land

Number of Farms (acres) (acres) (acres) (acres)
885
Source:  USDA 2012

The 2012 Census of Agriculture for Sussex County indicated that the top crop items, by acres, in the county are
forage-land used for all hay and haylage, grass silage, and greenchop (15,189 acres); corn for grain (3,250 acres);
corn for silage (1,839 acres); vegetables harvested (590 acres); and cut Christmas trees (585 acres).

Future Growth and Development

Asdiscussed in Section 4, areas targeted for future growth and development have been identified across Sussex
County. Future growth could impact the amount of potable water available due to adrain on the available water
resources. Other areasthat could beimpacted include agriculture and recreational facilities such as golf courses,
farms, and nurseries. Areastargeted for potential future growth and development in the next five years have been
identified across the county at the municipal level. Refer to the jurisdictional annexesin Volumell of thisHMP.

Effect of Climate Change on Vulnerability

Nearly every region in the country is facing some increased risk of seasona drought. Climate change can
significantly affect the sustainability of water suppliesin the future. As parts of the United States get drier, the
amount and quality of water availablewill likely decrease, impacting people' s health and food supplies. Western
United States have aready been experiencing water shortages due to severe dry-spells. With climate change,
the entire country will likely face some level of drought. A report by the Natural Resources Defense Council
(NRDC) found that 1,100 counties (one-third of all counties in the contiguous 48 states) face higher risks of
water shortages by mid-century as a result of climate change. More than 400 of these counties will face
extremely high risks of water shortages.

Change of Vulnerability

When examining the change in the county’ s vulnerability to drought events from the 2011 original HMP to this
update, it is important to look at each entity that is exposed and vulnerable. The total population across the
county has continued to increase over the past few years, which will place a greater stress on the water supply

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.2-12
May 2016



SECTION 5.4.2: DROUGHT

during a drought event. In terms of the agricultural industry for Sussex County, there has been a 17% decrease
in the total number of farms and a 6% decrease in total farmland area; however, the average size of afarm has
increased by 11% (USDA 2012).

Additional Data and Next Steps

For the HMP update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Jersey, Sussex County, and local efforts.
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5.4.3 EARTHQUAKE

2016 HMP UPDATE CHANGES

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the earthquake hazard is discussed. The earthquake hazard is now located in Section 5 of the plan update.

» New and updated figures from federal and state agencies are incorporated. The 2010 U.S. Census data has
been incorporated, where appropriate.

> Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the earthquake hazard using FEMA's HAZUS-MH
earthquake model, and it now directly follows the hazard profile.

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

5.4.3.1 PROFILE

Hazard Description

An earthquake is the sudden movement of the Earth’ s surface caused by the release of stress accumulated within
or along the edge of the Earth’s tectonic plates, a volcanic eruption, or by a manmade explosion (Federal
Emergency Management Agency [FEMA] 2001; Shedlock and Pakiser 1997). Most earthquakes occur at the
boundaries where the Earth’ stectonic plates meet (faults); lessthan 10 percent of earthquakes occur within plate
interiors. New Jersey isin an area where the rarer plate interior-related earthquakes occur. As plates continue
to move and plate boundaries change geologically over time, weakened boundary regions become part of the
interiors of the plates. These zones of weakness within the continents can cause earthquakes in response to
stresses that originate at the edges of the plate or in the deeper crust (Shedlock and Pakiser 1997).

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

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

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

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

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

e Tectonic Deformation: A change in the origina shape of amaterial caused by stress and strain.
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e Tsunami: A sea wave of local or distant origin that results from large-scale seafloor displacements
associated with large earthquakes, major sub-marine dlides, or exploding volcanic islands.

e Seiche: Thedloshing of aclosed body of water, such as alake or bay, from earthquake shaking (USGS
20124).

Location

Earthquakes are most likely to occur in the northern parts of New Jersey, which includes Sussex County, where
significant faults are concentrated; however, low-magnitude events can and do occur in many other areas of the
State. TheNational Earthquake Hazard Reduction Program (NEHRP) devel oped five soil classifications defined
by their shear-wave velocity that impact the severity of an earthquake. The soil classification system rangesfrom
A to E, asnoted in Table 5.4.3-1, where A represents hard rock that reduces ground motions from an earthquake
and E represents soft soils that amplify and magnify ground shaking and increase building damage and losses.

Table 5.4.3-1. NEHRP Soil Classifications

Soil Classification Description

A Hard Rock

B Rock

C Very dense soil and soft rock
D Stiff soils

E Soft soils

Source: FEMA 2013

New Jersey Department of Transportation (NJDOT) compiled a report on seismic design consideration for
bridges in New Jersey, dated March 2012. In the report, NJDOT classifies the seismic nature of soils according
to the American Association of State Highway and Transportation Officials (AASHTO) Guide Specifications
for Bridge Seismic Design (SGS). For the purpose of seismic analysis and design, sites can be classified into
Sail Classes A, B, C, D, E and F, ranging from hard rock to soft soil and special soils (similar to NEHRP soil
classifications); refer to Table 5.4.3-2.

Table 5.4.3-2. NJDOT Soil Classifications

Soil Classification Description

A-B Rock sites
C Very dense soil
Dense soil
Soft soil
F Speciql soil requiring site-specific
analysis

Source: NJDOT 2012

NJDOT aso developed a Geotechnical Database Management System, which contains soil boring data across
New Jersey. The soil boring logs were then used to classify soil sites. Through this analysis, NJDOT developed
amap of soil site classes according to ZIP codesin New Jersey where each ZIP code was assigned a class based
on its predominant soil condition. In Sussex County, most ZIP codes were rated as a Category C, and afew were
rated as Category D. Figure 5.4.3-1 provides avisual confirmation of thisinformation.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.3-2
TE| May2016




SECTION 5.4.3 - EARTHQUAKE

Figure 5.4.3-1. ZIP Code-Based Soil Site Class Map

Source:  NJDOT 2012
Note: Sussex County is indicated by the red circle.
Soil Classes A and B are rock sites
Soil Class C is very dense soil
Soil Class D is dense soil
Soil Class E is soft soil
Soil Class F is special soil requiring site-specific analysis

Liquefaction has been responsible for tremendous amounts of damagein historical earthquakes around the world.
Shaking behavior and liquefaction susceptibility of soils are determined by their grain size, thickness,
compaction, and degree of saturation. These properties, in turn, are determined by the geologic origin of the
soils and their topographic position. Although this data has been calculated for parts of New Jersey, NJGWS
has not yet completed this for Sussex County, New Jersey. Based on the Standard Penetration Test (SPT) data
from the neighboring Morris County, which contains means, ranges, and standard deviations similar to Hudson,
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Essex, Union, and Bergen County data, it islikely that Sussex County soil properties are comparative. Although
liquefaction susceptibility will vary throughout the county, the mgjority of the county most likely has alow to
very low susceptibility, with afew small areas having moderate or high susceptibility. Once test boring samples
are conducted and calculated for Sussex County, more accurate data regarding liquefaction vulnerability in
specific areas will be able to be determined.

Liquefaction occurs in saturated soils and when it occurs, the strength of the soil decreases and the ability of a
soil deposit to support foundations for buildings and bridgesisreduced. Shaking from earthquakes oftentriggers
an increase in water pressure which can trigger landslides and the collapse of dams. For information regarding
dam failures, refer to Section 5.4.1 (Dam Failure) and for landslides refer to Section 5.4.6 (Geologic). On the
other side, earthquakes contribute to landslide hazards. Earthquakes create stresses that make weak slopesfail.
Earthquakes of magnitude 4.0 or greater have been known to trigger landslides.

Fractures or fracture zones along with rocks on adjacent sides have broken and moved upward, downward, or
horizontally are known as faults (Volkert and Witte 2015). Movement can take place at faults and cause an
earthquake. Earthquake epicentersin eastern North America and the New Jersey area, however, do not typically
occur on known faults. The faults in these areas are the result of tectonic activity from over 200 million years
ago. Many faults can be located in New Jersey and in parts of Sussex County. One of the most well-known faults
in the state is the Ramapo Fault, which separates the Piedmont and Highlands Physiographic Provinces. As
indicated in Figure 5.4.3-4, Sussex County might feel the effects of an earthquake along the Ramapo Fault;
however, the fault itself is not located within county borders. The Reservoir Fault, which bordersthe Green Pond
Mountain region, is another major faultlinein New Jersey and is closer to county borders than the Ramapo Fault
(Volkert and Witte 2015).

The New Jersey Highlands are a physiographic province in northern New Jersey and they span approximately
1,000 square miles of scenic and rugged terrain, which includes portions of Sussex County (specifically, 8
municipalities). Faults are a common feature in the Precambrian rocks of the Highlands. The faults range in
width from afew tenths of an inch to hundreds of feet and in length from afew feet to as much astens of miles.
The Ramapo fault forms the boundary between the Highlands and Piedmont Provinces. It isamajor structural
feature, having a width of at least several hundred feet and stretching for a length of 50 miles from Somerset
County northeast into New Y ork State. It is the most seismically active fault in the region. Other faultsin the
region, including the Reservoir Fault, are also prime locations for earthquakes should they occur in the northern
part of the state (Volkert and Witte 2015). Figure 5.4.3-2 illustrates the location of both faults in northern New
Jersey and their relation to Sussex County.
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Figure 5.4.3-2. Faults in Northern New Jersey
-~ NG

Source:  Volkert and Witte 2015

Note (1): This is a simplified geologic map of northern New Jersey showing the location of the Highlands (tan). Solid black lines are faults
and red lines mark the Reservoir and Ramapo fault lines. Short-dashed lines mark contacts between older Precambrian rocks and younger
Paleozoic rocks.

Note (2): The black circle indicates the approximate location of Sussex County. The northern tip of the county is not visible in the map.

Extent

An earthquake' s magnitude and intensity are used to describe the size and severity of the event. Magnitude
describesthe size at the focus of an earthquake and intensity describes the overall felt severity of shaking during
the event. The earthquake' s magnitude is a measure of the energy released at the source of the earthquake and
is expressed by ratings on the Richter scale and/or the moment magnitude scale. The Richter Scale measures
magnitude of earthquakes and has no upper limit; however, it is not used to express damage (USGS
2012c). Table 5.4.3-3 presents the Richter scale magnitudes and corresponding earthquake effects.
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Table 5.4.3-3. Richter Magnitude Scale

Richter Magnitude Earthquake Effects

250rless Usually not felt, but can be recorded by seismograph

25t054 Often felt, but causes only minor damage

5.5t06.0 Slight damage to buildings and other structures

6.1t06.9 May cause alot of damage in very populated areas

7.0t07.9 Major earthquake; serious damage

8.0 or greater Great earthquake; can totally destroy communities near the epicenter

Source:  Michigan Tech University Date Unknown

The moment magnitude scale (MMYS) is used to describe the size of an earthquake. It is based on the seismic
moment and is applicable to all sizes of earthquakes (USGS 2012d). The Richter Scae is not commonly used
anymore, as it has been replaced by the MM S which is a more accurate measure of the earthquake size (USGS
2012c). The MM S uses the following classifications of magnitude:

o Great—M,>8

e Maor—My =7.0-7.9

e Strong—My =6.0-6.9

e Moderate—M,, =5.0-5.9
e Light—M,, =4.0-4.9

¢ Minor—My, =3.0-3.9

e Micro—My <3

The intensity of an earthquake is based on the observed effects of ground shaking on people, buildings, and
natural features, and varies with location. The Modified Mercalli (MMI) scale expresses intensity of an
earthquake and describes how strong a shock wasfelt at aparticular locationin values. Table5.4.3-4 summarizes
earthquake intensity as expressed by the Modified Mercalli scale. Table 5.4.3-5 displaysthe MMI scale and its
relationship to the areas peak ground acceleration.

Table 5.4.3-4. Modified Mercalli Intensity Scale

Mercalli
Intensity| Shaking

Description

| Not Felt  [Not felt except by a very few under especially favorable conditions.
I Weak Felt only by afew persons at rest, especially on upper floors of buildings.

Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people do not
I Weak recognize it as an earthquake. Standing motor cars may rock slightly. Vibrations similar to the
passing of atruck. Duration estimated.

Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, windows,
v Light doors disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing
motor cars rocked noticeably.

Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects

v e overturned. Pendulum clocks may stop.
Vi St Felt by al, many frightened. Some heavy furniture moved; a few instances of fallen plaster. Damage
ong - gight.
Damage negligible in buildings of good design and construction; slight to moderate in well-built
VIl Very Strong |ordinary structures; considerable damage in poorly built or badly designed structures; some chimneys
broken.
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Table 5.4.3-4. Modified Mercalli Intensity Scale

Mercalli
Intensity| Shaking |Description
Damage slight in specially designed structures; considerable damage in ordinary substantial buildings
VI Severe  |with partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks,

columns, monuments, walls. Heavy furniture overturned.

Damage considerable in specially designed structures; well-designed frame structures thrown out of
plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.

Some well-built wooden structures destroyed; most masonry and frame structures destroyed with
foundations. Rails bent.

IX Violent

X Extreme

Source:  USGS 2014

Table 5.4.3-5. Modified Mercalli Intensity and PGA Equivalents

Modified Mercalli
Intensity Acceleration (%g) (PGA) Perceived Shaking Potential Damage

| <.17 Not Felt None

I A17-14 Wesak None

Il A7-14 Wesak None

v 14-39 Light None

V 3.9-92 Moderate Very Light

VI 9.2-18 Strong Light
VIl 18-34 Very Strong Moderate
VI 34-65 Severe Moderate to Heavy

IX 65-124 Violent Heavy

X >124 Extreme Very Heavy

Source:  Freeman et al. (Purdue University) 2004
Note: PGA Peak Ground Acceleration

Most damage and loss caused by an earthquake is directly or indirectly the result of ground shaking. Modern
intensity scales use terms that can be physically measured with seismometers, such as the acceleration, velocity,
or displacements (movement) of the ground. The most common physical measure is peak ground acceleration
(PGA). PGA isone of the most important measures used to quantify ground motion. PGA is a good index of
hazard to buildings because there is a strong correlation between it and the damage a building might experience
(NYCEM 2003).

PGA expresses the severity of an earthquake and is a measure of how hard the earth shakes, or accelerates, in a
given geographic area. PGA is expressed as a percent acceleration force of gravity (%g). For example, 1.0%g
PGA in an earthquake (an extremely strong ground motion) means that objects accelerate sideways at the same
rate as if they had been dropped from the ceiling. A 10%g PGA means that the ground acceleration is 10% that
of gravity (NJOEM 2011). Damage levels experienced in an earthquake vary with the intensity of ground
shaking and with the seismic capacity of structures, as noted in Table 5.4.3-6.
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Table 5.4.3-6. Damage Levels Experienced in Earthquakes

Ground Motion
Percentage Explanation of Damages

1-20 Moations are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any,
g are usually very low.

Below 10%g Usually causes only slight damage, except in unusually vulnerable facilities.

May cause minor-to-moderate damage in well-designed buildings, with higher levels of damagein
10 - 20%g poorly designed buildings. At thislevel of ground shaking, only unusually poor buildings would be
subject to potential collapse.

May cause significant damage in some modern buildings and very high levels of damage (including
20 - 50%g ) ; oo
collapse) in poorly designed buildings.
>50%g May causes higher levels of damage in many buildings, even those designed to resist seismic forces.
Source:  NJOEM 2011
Note: %g Peak Ground Acceleration

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

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

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year mean return periods (MRP) in
HAZUS-MH 3.0 to analyze the earthquake hazard for Sussex County. The HAZUS analysis evaluates the
statistical likelihood that a specific event will occur and what consequences will occur. Figure 5.4.3-3 through
Figure 5.4.3-5 illustrates the geographic distribution of PGA (g) across the county or 100-, 500- and 2,500-year
MRP events by Census-tract.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.3-8
TE| May2016




SECTION 5.4.3 - EARTHQUAKE

Figure 5.4.3-3. Peak Ground Acceleration 100-Year Mean Return Period for Sussex County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 100-year MRP is 1.27 to 1.35 %g.
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Figure 5.4.3-4. Peak Ground Acceleration 500-Year Mean Return Period for Sussex County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 500-year MRP is 4.6 to 5.3 %g.
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Figure 5.4.3-5. Peak Ground Acceleration 2,500-Year Mean Return Period for Sussex County

Source: HAZUS-MH 3.0
Note: The peak ground acceleration for the 2,500-year MRP is 14.4 to 18.0 %g.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.3-11
TE| May2016




SECTION 5.4.3 - EARTHQUAKE

Previous Occurrences and Losses

Historically, Sussex County has not experienced a major earthquake. However, there have been a number of
earthquakes of relatively low intensity. The majority of earthquakes that have occurred in New Jersey have
occurred along faults in the central and eastern Highlands, with the Ramapo fault being the most seismically
active fault in the region (Volkert and Witte 2015); Sussex County can be impacted by earthquakes in the New
Jersey Highlands. Small earthquakes may occur several times a year and generally do not cause significant
damage. Thelargest earthquake to impact Sussex County was a magnitude 5.3 earthquake that was epicentered
west of New Y ork City. It was felt from New Hampshire to Pennsylvania (Stover and Coffman 1993; NJGWS
2014).

Between 1954 and 2015, FEMA has not issued any mgjor disaster (DR) or emergency (EM) declarations for
earthquakes in the State of New Jersey.

Table 5.4.3-7. FEMA DR and EM Declarations Since 2008 for Earthquake Events in Sussex County

FEMA Declaration

Number Date(s) of Event Event Type Location
No DR or EM Declarations were recorded for Sussex County during this time period.

Source:  FEMA 2015

For this 2016 HMP update, known earthquake events that have impacted Sussex County or that have had its
epicenter in the county, between 2008 and 2015 are identified in Appendix E. For events that occurred prior to
2008, see the 2011 Sussex County HMP. Please note that not all events that have occurred in Sussex County
are included due to the extent of documentation and the fact that not all sources may have been identified or
researched. Loss and impact information could vary depending on the source. Therefore, the accuracy of
monetary figures discussed is based only on the available information identified during research for this HMP
Update.

Figure 5.4.3-6 illustrates earthquake events where the epicenters were located in Sussex County. The figure
shows that 20 earthquakes had epicenters in the county; all of these earthquakes occurred prior to 2008 and are
not included in the table in Appendix E (NJGWS 2015).
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Figure 5.4.3-6. Earthquakes with Epicenters in Sussex County, 1783 to 2015

Source:  NJDEP 2014
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Probability of Future Occurrences

Earthquakes cannot be predicted and may occur any time of the day or year. Major earthquakes are infrequent
in the State and County and may occur only once every few hundred years or longer, but the consequences of
major earthquakes may potentially be very high. Based on the historic record, the future probability of damaging
earthquakes impacting Sussex County is low.

According to the New Jersey Geological and Water Survey (NJGWS), since 2008, Sussex County has had zero
earthquakes with epicentersin the county. The county has about an 8.5 percent chance of having an earthquake
of any magnitude with an epicenter somewhere in Sussex County in any given year; additionally, it has over a
40 percent chance of feeling an earthquake (regardless of the epicenter’s location) in any given year. Refer to
Table 5.4.3-8 which summarizes the probability of future earthquakes, of any given magnitude, impacting the
county, as based on data from the previous occurrences table in Appendix E.

Table 5.4.3-8. Probability of Future Earthquake Events

Probability Percent
Number of of event Chance of

Occurrences Recurrence | Occurring | Occurringin
Between Rate of Interval in Any Any Given
Hazard Type 1783 and 2015 Occurrence | (inyears) Given Year Year
Earthquake with Epicenter inside

20 0.09 11.65 0.09 8.58
Sussex County
Earthquakes Felt by the county
(including those with epicenters 95 0.41 245 0.41 40.77

outside Sussex County)
Source:  NJGWS 2015

In Section 5.3, the identified hazards of concern for Sussex County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for earthquake events in the county is considered
‘occasional’ (hazard event is likely to occur within 100 years see Table 5.3-3).

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes. The potential impacts of global climate
change on earthquake probability are unknown. Some scientists feel that melting glaciers could induce tectonic
activity. As ice melts and water runs off, tremendous amounts of weight are shifted on the Earth’s crust. As
newly freed crust returns to its original, pre-glacier shape, it could cause seismic plates to dip and stimulate
volcanic activity according to research into prehistoric earthquakes and volcanic activity. National Aeronautics
and Space Administration (NASA) and USGS scientists found that retreating glaciers in southern Alaska might
be opening the way for future earthquakes (New Jersey State HMP 2014).

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing
increased volumes of water from changesin the hydrograph could fail during seismic events. There are currently
no models available to estimate these impacts (New Jersey State HMP 2014).
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5.4.3.2 VULNERABILITY ASSESSMENT

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

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

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

Ground shaking is the primary cause of earthquake damage to man-made structures. Damage can be increased
when soft soils amplify ground shaking. Soils influence damage in different ways. One way is that soft soils
amplify the motion of earthquake waves, producing greater ground shaking and increasing the stresses on
structures. Another way is that loose, wet, sandy soils may lose strength and flow as a fluid when shaken,
causing foundations and underground structures to shift and break (Stanford 2003).

Damage from earthquakes depends on the location, depth, and magnitude of the earthquake; the thickness and
composition of soil and bedrock beneath the areaiin question; and the types of building structures. Soilsinfluence
damage in two ways. Soft soils amplify the motion of earthquake waves, producing greater ground shaking and
increasing the stresses on structures. Loose, wet, sandy soils may |ose strength and flow as afluid when shaken
(thisis known as liquefaction). This causes foundations and underground structures to shift and break.

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

Data and Methodology

A probabilistic assessment was conducted for Sussex County for the 100-, 500- and 2,500-year MRPs through
alevel 2 analysisinHAZUS-MH 3.0 to analyze the earthquake hazard and provide arange of |oss estimates for
Sussex County. The probabilistic method uses information from historic earthquakes and inferred faults,
locations and magnitudes, and computes the probable ground shaking levels that may be experienced during a
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recurrence period by U.S. Census tract. Soil type data from the NJGWS is not available for Sussex County, so
HAZUS-MH default data was used.

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

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

The building stock in HAZUS-MH was updated using the custom building inventory generated for the county.
The occupancy classes available in HAZUS-MH 3.0 were condensed into the following categories (residential,
commercial, industria, agricultural, religious, government, and educational) to facilitate the analysis and the
presentation of results. Residential loss estimates address both multi-family and single family dwellings.
Impacts to critical facilities and utilities were also evaluated.

Data used to assess this hazard include data available in the HAZUS-MH 3.0 earthquake model and professional
knowledge.

HAZUS-MH 3.0 generates results at the U.S. Census-tract level. The boundaries of the U.S. Census tracts are
not always coincident with municipal boundariesin Sussex County. Theresultsin the tables below are presented
for the Census tracts with the associated municipalities listed for each tract. Figure 5.4.3-7 shows the spatia
relationship between the Census tracts and the municipal boundaries.
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Figure 5.4.3-7. Census Tracts in Sussex County

Source:  HAZUS-MH 3.0
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Impact on Life, Health and Safety

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

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

Residents may be displaced or require temporary to long-term sheltering due to the event. The number of people
requiring shelter is generally less than the number displaced as some displaced persons use hotels or stay with
family or friends following a disaster event. In HAZUS-MH, estimated sheltering needs for the earthquake
hazard are summarized at the Census tract level. HAZUS-MH estimates there will be no displaced households
or people seeking short-term shelter as a result of the 100-year event. HAZUS-MH also estimates less than 10
displaced households and 10 people seeking short-term shelter county-wide as a result of the 500-year event.
Table 5.4.3-9 summarizes the population HAZUS-MH estimates will be displaced or will reguire short-term
sheltering for the 2,500-year MRP by municipality.

Table 5.4.3-9. Estimated Displaced Households and Population Seeking Short-Term Shelter from
the 2,500-year MRP Events by Municipality

2,500-Year MRP

People Requiring
Municipality Displaced Households Short-Term Shelter
Township of Andover

w
=

Township of Andover-Borough of Andover
Township of Byram

Township of Frankford

Township of Frankford-Borough of Branchville
Borough of Franklin

Township of Fredon

Township of Glen

Borough of Hamburg

Township of Hampton

Township of Hardyston

Borough of Hopatcong

Township of Lafayette

Township of Montague

Town of Newton

Borough of Ogdensburg

Township of Sandyston-Township of Walpack

Township of Sparta

AP O|FP|OIOC|IOCC|N[FL|ININ

[EEY
iy

N | |OIRPIOINIPINW|IFP| WO|IO(W|FP|O|F|F
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Borough of Stanhope
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Table 5.4.3-9. Estimated Displaced Households and Population Seeking Short-Term Shelter from
the 2,500-year MRP Events by Municipality

2,500-Year MRP

People Requiring

Municipality Displaced Households Short-Term Shelter
Township of Stillwater 1 0
Borough of Sussex 5 3
Township of Vernon 16 7
Township of Wantage 4 2
Sussex County Total 87 47

Source:
Note:

HAZUS-MH 3.0

The number of displaced households and persons seeking shelter was calculated using the 2010 U.S. Census data (HAZUS-MH 3.0

default demographic data).

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

There are no injuries or casualties estimated for the 100-year event. Table 5.4.3-10 and Table 5.4.3-11
summarize the county-wide injuries and casualties estimated for the 500- and 2,500-year MRP earthquake
events, respectively.

Table 5.4.3-10. Estimated Number of Injuries and Casualties from the 500-Year MRP Earthquake
Event

Time of Day
Level of Severity
Injuries 4 0 0
Hospitalization 0 1 0
Casualties 4 0 0

Source: HAZUS-MH 3.0

Table 5.4.3-11. Estimated Number of Injuries and Casualties from the 2,500-Year MRP Earthquake
Event

Time of Day
Level of Severity
Injuries 34 45 35
Hospitalization 6 8
Casualties 1

Source: HAZUS-MH 3.0
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Impact on General Building Stock

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

The HAZUS-MH 3.0 moddl estimates the value of the exposed building stock and the loss (in terms of damage
to the exposed stock). Refer to Table 4-7 in the County Profile (Section 4) for general building stock statistics
(structure and contents).

For this plan update, aHAZUS-MH probabilistic model was run to estimate annualized dollar losses for Sussex
County. Annualized losses are useful for mitigation planning because they provide a baseline upon which to 1)
compare the risk of one hazard across multiple jurisdictions and 2) compare the degree of risk of all hazards for
each participating jurisdiction. Please note that annualized loss does not predict what losses will occur in any
particular year. The estimated annualized |osses are approximately $2.3 million per year (building and contents)
for the county.

According to NY CEM, where earthquake risks and mitigation were evaluated in the New Y ork, New Jersey and
Connecticut region, most damage and loss caused by an earthquake is directly or indirectly the result of ground
shaking (NYCEM, 2003). NYCEM indicates there is a strong correlation between PGA and the damage a
building might experience. The HAZUS-MH model is based on the best available earthquake science and aligns
with these statements. HAZUS-MH 3.0 methodology and model were used to analyze the earthquake hazard
for the general building stock for Sussex County. See Figure 5.4.3-3 through Figure 5.4.3-5 illustrates the
geographic distribution of PGA (g) across the county or 100-, 500- and 2,500-year M RP events by Census-tract.

In addition, according to NY CEM, a building’s construction determines how well it can withstand the force of
an earthquake. The NY CEM report indicates that un-reinforced masonry buildings are most at risk during an
earthquake because the walls are prone to collapse outward, whereas steel and wood buildings absorb more of
the earthquake’'s energy. Additional attributes that contribute to a building’s capability to withstand an
earthquake's force include its age, number of stories and quality of construction. HAZUS-MH considers
building construction and the age of buildings as part of the analysis.

Potential building damage was evaluated by HAZUS-MH 3.0 across the following damage categories (none,
dlight, moderate, extensive and complete). Table 5.4.3-12 provides definitions of thesefive categories of damage
for a light wood-framed building; definitions for other building types are included in HAZUS-MH technica
manua documentation. General building stock damage for these damage categories by occupancy class and
building type on a county-wide basis is summarized below for the 100-, 500- and 2,500-year events.

Table 5.4.3-12. Example of Structural Damage State Definitions for a Light Wood-Framed Building

DEVH BT ‘

Description

Small plaster or gypsum-board cracks at corners of door and window openings and wall-ceiling intersections;
small cracks in masonry chimneys and masonry veneer.

Category
Slight

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

Large diagona cracks across shear wall panels or large cracks at plywood joints; permanent lateral movement
Extensive of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of wood sill plates and/or
slippage of structure over foundations; partial collapse of room-over-garage or other soft-story configurations.
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Damage
Category Description
Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of collapse
Complete dueto cripple wall failure or the failure of the lateral load resisting system; some structures may slip and fall

off the foundations; large foundation cracks.
Source: HAZUS-MH Technical Manual

Tables 5.4.3-13 and 5.4.3-14 summarize the damage estimated for the 500- and 2,500-year MRP earthquake
events. HAZUS-MH estimates no damage to the building stock as aresult of the 100-year event. Damage loss
estimates include structural and non-structural damage to the building and loss of contents.

Table 5.4.3-13. Estimated Buildings Damaged by General Occupancy for 500-year and 2,500-year
MRP Earthquake Events

Average Damage State

500-Year MRP 2,500-Year MRP

Category Moderate | Extensive | Complete Slight | Moderate | Extensive | Complete
e 54,653 666 148 18 2 49,069 | 4,980 1,222 190 26
(89.6%) | (1.1%)| (<1%) (<1%) (<1%) | (80.4%) | (8.2%) (2%) (<1%) (<1%)
Commercial 2,075 51 15 2 0 1,787 226 110 19 2
(34%) | (<1%) | (<1%) | (<1%) | (0%) | (2.9%) | (<1%)| (<1%) | (<1%) | (<1%)
e 171 5 2 0 0 145 19 11 2 0
(<1%) | (<1%) | (<1%) (0%) (0%) (<1%) | (<1%) | (<1%) (<1%) (0%)
Education,
Government, 2,568 63 17 1 0 2,222 284 120 23 1
Religious and (4.2%) | (<1%) | (<1%) | (<1%) | (0%) | (3.6%) | (1%) | (<1%) | (<1%) | (<1%)
Agricultural

Source: HAZUS-MH 3.0
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Table 5.4.3-14. Estimated Value (Building and Contents) Damaged by the 500- and 2,500-Year MRP Earthquake Events

Total Replacement

‘ Percent of Total Building
Cost Value

i &
Estimated Total Damages and Contents *

Municipality

(Building and ‘ Annualized

Contents)

Annualized Loss

500-Year

2,500-Year

Loss

500-Year

2,500-Year

Township of Andover $649,634,032 $4,507 $294,135 $4,643,224 <1% <1% <1%
;%\avgﬂp of Andover-Borough of $803,077,000 $5,948 $385,540 $6,195,143 <1% <1% <1%
Township of Byram $1,533,053,238 $10,896 $697,588 $11,494,316 <1% <1% <1%
Township of Frankford $641,999,080 $3,675 $249,415 $3,767,717 <1% <1% <1%
;‘r’;ﬁﬂiﬁ’l gf Frankford-Borough of $1,188,788,696 $7,937 $531,175 $8,027,019 <1% <1% <1%
Borough of Franklin $875,822,684 $6,870 $453,402 $7,110,614 <1% <1% <1%
Township of Fredon $843,240,122 $5,771 $377,871 $5,941,808 <1% <1% <1%
Township of Glen $964,670,747 $6,212 $405,042 $6,470,904 <1% <1% <1%
Borough of Hamburg $742,375,475 $6,069 $399,167 $6,271,068 <1% <1% <1%
Township of Hampton $1,405,498,363 $9,527 $634,723 $9,774,688 <1% <1% <1%
Township of Hardyston $1,675,301,658 $13,193 $859,826 $13,708,981 <1% <1% <1%
Borough of Hopatcong $2,226,722,745 $16,310 $1,045,562 $17,280,283 <1% <1% <1%
Township of Lafayette $808,223,135 $5,768 $378,971 $5,859,616 <1% <1% <1%
Township of Montague $855,315,939 $4,816 $336,634 $4,837,353 <1% <1% <1%
Town of Newton $1,475,297,242 $10,319 $675,651 $10,576,744 <1% <1% <1%
Borough of Ogdensburg $391,320,172 $2,979 $195,496 $3,104,875 <1% <1% <1%
\T,\?;’I":ﬂ(p of Sandyston-Township of $608,071,520 $3,445 $235,819 $3,436,620 <1% <1% <1%
Township of Sparta $4,748,450,586 $35,370 $2,296,088 $37,195,525 <1% <1% <1%
Borough of Stanhope $863,394,252 $7,086 $455,982 $7,417,681 <1% <1% <1%
Township of Stillwater $923,565,485 $5,723 $381,305 $5,840,833 <1% <1% <1%
Borough of Sussex $421,823,144 $3,106 $209,104 $3,151,032 <1% <1% <1%
Township of Vernon $4,739,454,876 $36,590 $2,405,223 $37,991,811 <1% <1% <1%
Township of Wantage $2,253,904,512 $15,183 $1,020,096 $15,385,987 <1% <1% <1%
Sussex County Total $31,639,004,702 $227,297 $14,923,812 $235,483,840 <1% <1% <1%
Source:  HAZUS-MH 3.0
*Total Damages is the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious and government).
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Table 5.4.3-14. Estimated Value (Building and Contents) Damaged by the 500- and 2,500-Year MRP Earthquake Events

(Continued)

Total Replacement Value

Estimated Residential

Damage

Estimated Commercial

Damage

Municipality

(Building and Contents)

500-Year

2,500-Year

500-Year

2,500-Year

Township of Andover $649,634,032 $201,716 $3,297,945 $48,513 $693,103
X‘;‘g’gf‘;p of Andover-Borough of $803,077,000 $202,241 $4,835,486 $56,932 $818,889
Township of Byram $1,533,053,238 $611,810 $10,226,532 $44,694 $645,096
Township of Frankford $641,999,080 $211,646 $3,232,248 $22,018 $308,102
E?Zvnréﬁliﬁﬁ gf Frankford-Borough of $1,188,788,696 $301,728 $4,781,721 $77,334 $1,096,987
Borough of Franklin $875,822,684 $327,340 $5,271,900 $84,335 $1,207,437
Township of Fredon $843,240,122 $252,682 $4,125,936 $21,382 $308,692
Township of Glen $964,670,747 $330,326 $5,393,746 $12,149 $173,114
Borough of Hamburg $742,375,475 $324,725 $5,208,645 $61,748 $869,266
Township of Hampton $1,405,498,363 $520,329 $8,151,309 $40,804 $579,103
Township of Hardyston $1,675,301,658 $686,162 $11,161,089 $86,521 $1,240,967
Borough of Hopatcong $2,226,722,745 $962,150 $16,039,588 $48,994 $707,467
Township of Lafayette $808,223,135 $207,958 $3,399,082 $32,791 $463,526
Township of Montague $855,315,939 $271,266 $3,943,872 $23,126 $308,560
Town of Newton $1,475,297,242 $427,609 $6,972,287 $183,129 $2,610,425
Borough of Ogdensburg $391,320,172 $160,998 $2,595,561 $18,887 $267,060
J&’;":ﬂp of Sandyston-Township of $608,071,520 $138,886 $2,080,409 $21,343 $290,921
Township of Sparta $4,748,450,586 $2,031,975 $33,322,103 $139,106 $1,975,813
Borough of Stanhope $863,394,252 $396,037 $6,528,411 $42,058 $605,769
Township of Stillwater $923,565,485 $261,133 $4,120,945 $23,935 $338,329
Borough of Sussex $421,823,144 $126,931 $1,977,331 $52,116 $724,490
Township of Vernon $4,739,454,876 $1,994,033 $32,058,087 $270,780 $3,883,011
Township of Wantage $2,253,904,512 $672,774 $10,577,499 $69,066 $950,379
Sussex County Total $31,639,004,702 $11,712,456 $189,301,730 $1,481,759 $21,066,504
Source:  HAZUS-MH 3.0
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HAZUS-MH estimates no damages for the 100-year earthquake event. HAZUS-MH estimates $15 million
(<1%) in damages to buildings in the county during a 500-year earthquake event. These damages include
structural damage, non-structural damage and loss of contents, representing lessthan 1% of the total replacement
value for general building stock in Sussex County. For a 2,500-year MRP earthquake event, HAZUS-MH
estimates greater than $235 million in damages, or less than 1% of the total general building stock replacement
cost value. Residential and commercial buildings account for most of the damage for earthquake events.

Earthquakes can cause secondary hazard events such as fires. HAZUS-MH estimates zero fires are anticipated
as aresult of the 100-, 500- and 2,500-year MRP events.

Impact on Critical Facilities

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

HAZUS-MH 3.0 estimates the probability that critical facilities may sustain damage as aresult of 100-, 500- and
2,500-year MRP earthquake events. Additionally, HAZUS-MH estimates percent functionality for each facility
days after the event. Asaresult of a100-Y ear MRP event, HAZUS-MH 3.0 estimates that emergency facilities
(police, fire, EM S and medical facilities), schools, utilities and specific facilities identified by Sussex County as
critical will be nearly 100% functional. Therefore, the impact to critical facilities is not significant for the 100-
year event.

Table5.4.3-15 and Table 5.4.3-16 list the percent probability of critical facilities sustaining the damage category
as defined by the column heading and percent functionality after the event for the 500-year and 2,500-year MRP
earthquake events.

Table 5.4.3-15. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Sussex County for the 500-Year MRP Earthquake Event

Percent Functionalit

DEVATUNI EVA )

Critical Facilities

Medical 95 3 2 <1 0 95 99 100 100
Police 88-95 4-8 1-4 <1 <1 88-95 96-98 99-100 100
Fire 88-96 3-8 1-4 <1 <1 88-96 96-99 99-100 100
EOC 89-95 4-8 1-3 <1 <1 89-95 96-99 99-100 100
Schoal 95-96 34 1 <1 0 95-96 98-99 100 100
Utilities

Potable Water 98 1-2 <1 0 0 99 100 100 100
Wastewater 98 15 <1 0 0 99 100 100 100
Electric 98-99 1-2 <1 0 0 99 100 100 100
Communication 100 0 0 0 0 100 100 100 100

Source: HAZUS-MH 3.0
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Table 5.4.3-16. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Sussex County for the 2,500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality

Moderate | Extensive | Complete Day 30 | Day 90

Critical Facilities

Medical 74 15 8-9 2 <1 74 89 98 99
Police 61-74 | 15-20 8-14 2-4 <1 61-74 80-89 95-98 97-99
Fire 61-77 | 14-20 7-14 1-5 <1 61-77 89-91 95-98 97-99
EOC 62-75 | 15-19 8-14 2-4 <1 62-75 91-90 95-98 97-99
School 72-77 | 14-17 7-9 1-2 <1 72-77 88-91 98 99
Utilities

Potable Water 77-79 | 12-13 8-9 <1 <1 98-91 99 100 100
Wastewater 78 13 9 <1 <1 83 99 100 100
Electric 78-80 | 12-13 8-9 <1 <1 85-87 100 100 100
Communication 100 0 0 0 0 100 100 100 100

Source: HAZUS-MH 3.0

Impact on Economy

Therisk of a damaging earthquake, in combination with the density of value of buildings in New Jersey, place
the State 10" among all states for potential economic loss from earthquakes (Stanford 2003).

Impacts on the economy as a result of an earthquake may include the following: loss of business function,
damage to inventory, relocation costs, wage loss and rental 1oss due to the repair/replacement of buildings. A
Level 2HAZUS-MH analysis estimates the total economic |oss associated with each earthquake scenario, which
includes building- and lifeline-related losses (transportation and utility losses) based on the available inventory
(facility [or GIS point] dataonly). Direct building losses are the estimated costs to repair or replace the damage
caused to the building. Thisisreported in the “Impact on General Building Stock” subsection. Lifeline-related
losses include the direct repair cost to transportation and utility systems and are reported in terms of the
probability of reaching or exceeding a specified level of damage when subjected to a given level of ground
motion. Additionally, economic lossincludes businessinterruption losses associated with the inability to operate
a business due to the damage sustained during the earthquake as well as temporary living expenses for those
displaced. These losses are discussed below.

HAZUS-MH estimates there will be no losses to income or capital as a result of the 100-year event. It is
significant to note that for the 500-year event, HAZUS-MH 3.0 estimates the county will incur approximately
$1.8 million in income losses (wage, rental, relocation and capital-related losses) in addition to the 500-year
event estimated structural, non-structural, content and inventory losses ($14.95 million).

For the 2,500-year event, HAZUS-MH 3.0 estimates the county will incur approximately $15.5 million in
income losses, mainly to the commercial and residential occupancy classes associated with wage, rental,
relocation and capital-related losses. In addition, HAZUS-MH estimates greater than an estimated $236.2
million in structural, non-structural, content and inventory losses related to the 2,500-year MRP event.

Roadway segments and railroad tracks may experience damage due to ground failure and regional transportation
and distribution of these materialswill beinterrupted asaresult of an earthquake event. Lossesto the community
that result from damages to lifelines can be much greater than the cost of repair (HAZUS-MH 3.0 Earthquake
User Manual, 2012).
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Earthquake events can significantly impact road bridges. These are important because they often provide the
only accessto certain neighborhoods. Since softer soils can generally follow floodplain boundaries, bridges that
cross watercourses should be considered vulnerable. A key factor in the degree of vulnerability will be the age
of the facility or infrastructure, which will help indicate to which standards the facility was built. HAZUS-MH
estimates the long-term economic impacts to the county for 15-years after the 2,500-year earthquake event. In
terms of the transportation infrastructure, HAZUS-MH estimates $1.18 million in direct repair costs to bridges,
highway, railways, bus, and airport facilities in the county. There are no losses computed by HAZUS-MH for
business interruption due to transportation or utility lifeline losses.

HAZUS-MH 3.0 aso estimates the volume of debris that may be generated as aresult of an earthquake event to
enable the study region to prepare and rapidly and efficiently manage debris removal and disposal. Debris
estimates are divided into two categories. (1) reinforced concrete and steel that require special equipment to
break it up before it can be transported, and (2) brick, wood and other debris that can be loaded directly onto
trucks with bulldozers (HAZUS-MH Earthquake User’s Manual).

For the 100-year MRP event, HAZUS-MH 3.0 estimates 0 tons of debris will be generated. For the 500-year
MRP event, HAZUS-MH 3.0 estimates greater than 5,000 tons of debris may be generated. For the 2,500-year
MRP event, HAZUS-MH 3.0 estimates greater than 40,000 tons of debris may be generated. Table 5.4.3-21
summarizes the estimated debris generated as a result of these events by municipality (Census-tract).

Table 5.4.3-17. Estimated Debris Generated by the 500- and 2,500-year MRP Earthquake Events

500-Year 2,500-Year
Concrete/ Concrete/

Brick/ Wood Steel Brick/ Wood Steel

Municipality (tons) (tons) (tons) (tons)
Township of Andover 101 26 632 252
Township of Andover-Borough of Andover 122 29 776 292
Township of Byram 253 51 1,608 518
Township of Frankford 88 19 524 172
Township of Frankford-Borough of Branchville 154 45 937 426
Borough of Franklin 129 34 802 329
Township of Fredon 122 32 760 305
Township of Glen 123 28 762 263
Borough of Hamburg 108 26 675 255
Township of Hampton 168 41 1,029 398
Township of Hardyston 304 70 1,908 691
Borough of Hopatcong 383 73 2,446 742
Township of Lafayette 108 34 666 328
Township of Montague 121 27 698 244
Town of Newton 183 47 1,140 472
Borough of Ogdensburg 68 16 427 155
Township of Sandyston-Township of Wal pack 76 22 447 201

Township of Sparta 750 158 4,732 1,583
Borough of Stanhope 118 29 758 299
Township of Stillwater 124 32 759 300
Borough of Sussex 54 15 328 145
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Table 5.4.3-17. Estimated Debris Generated by the 500- and 2,500-year MRP Earthquake Events

2,500-Year
Concrete/ Concrete/
Brick/ Wood Steel Brick/ Wood Steel
Municipality (tons) (tons) (tons) (tons)
Township of Vernon 815 177 5,057 1,730
Township of Wantage 323 86 1,951 800
Sussex County Total 4,796 1,115 29,822 10,900

Source: HAZUS-MH 3.0

Future Growth and Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the
county. It is anticipated that the human exposure and vulnerability to earthquake impacts in newly developed
areas will be similar to those that currently exist within the county. Current building codes require seismic
provisions that should render new construction less vulnerable to seismic impacts than older, existing
construction that may have been built to lower construction standards.

Change of Vulnerability

Sussex County continuesto be vulnerable to the earthquake hazard. However, there are differences between the
potential loss estimates between this plan update to the results in the 2011 HMP. For the 2016 update,
probabilistic scenarios were evaluated using aLevel 2 HAZUS-MH analysis. The 2010 U.S. Census data, 2015
MODIV tax data, and an updated critical facility inventory were used for this update.

Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists feel that
melting glaciers could induce tectonic activity. Asice melts and water runs off, tremendous amounts of weight
are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause
seismic plates to dlip and stimulate volcanic activity according to research into prehistoric earthquakes and
volcanic activity. National Aeronautics and Space Administration (NASA) and USGS scientists found that
retreating glaciersin southern Alaska might be opening the way for future earthquakes.

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

Additional Data and Next Steps

A Level 2 HAZUS-MH earthquake analysis was conducted for Sussex County using the default model data,
with the exception of the updated building and critical facility. Additional data needed to further refine and
enhance the county’s vulnerability assessment include NEHRP soils to be integrated into the HAZUS-MH
model. Identifying un-reinforced masonry critical facilities and privately-owned buildings(i.e., residences) using
local knowledge and/or pictometry/orthophotos would be valuable as these buildings may not withstand
earthquakes of certain magnitudes. This information will facilitate developing plans to provide emergency
response/recovery efforts for these properties. Further mitigation actions include training of county and
municipal personnel to provide post-hazard event rapid visual damage assessments, increase of county and local
debris management and logistic capabilities, and revised regulations to prevent additional construction of non-
reinforced masonry buildings.
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5.4.4 FLOOD

2016 HMP UPDATE CHANGES

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the flood hazard is discussed. The flood hazard is now located in Section 5 of the plan update.

» New and updated figures from federal and state agencies are incorporated.

» Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the flood hazard and it now directly followsthe hazard profile.

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

54.4.1 PROFILE

Hazard Description

Floods are one of the most common natural hazardsin the U.S. They can develop slowly over a period of days
or develop quickly, with disastrous effects that can be local (impacting a neighborhood or community) or
regiona (affecting entire river basins, coastlines and multiple counties or states). Most communitiesin the U.S.
have experienced some kind of flooding after spring rains, heavy thunderstorms, coastal storms, or winter snow
thaws (George Washington University 2001). Floods are frequent and costly natural hazards in New Jersey in
terms of human hardship and economic loss, particularly to communities that lie within flood-prone areas or
floodplains of a major water source.

Many floods fall into three categories: riverine, coastal, and shallow (FEMA 2005). Other types of floods may
include ice-jam floods, aluvial fan floods, dam failure floods, and floods associated with local drainage or high
groundwater (as indicated in the previous flood definition). Flooding in Sussex County can be the result of
heavy rainfall produced by hurricanes or thunderstorms; flash flooding; ice jams and severe winter storms. Many
areas of Sussex County near the Delaware River are susceptible to localized flooding due to snow melt combined
with arain event, heavy rains, or cyclonic events (including hurricanes, tropical storms, or nor’ easters) (Sussex
County HMP 2011). For the purpose of this HMP, and as deemed appropriate by the Sussex County Planning
Committee, riverine/flash flooding and ice-jam floods are the main flood types of concern for the county. These
types of flood are further discussed below.

Riverine/Flash Floods

Riverine floods occur aong a channel and include overbank and flash flooding. Channels are defined, ground
features that carry water through and out of a watershed. They may be called rivers, creeks, streams, or ditches.
When a channel receives too much water, the excess water flows over its banks and inundates low-lying areas
(FEMA 2015&; The lllinois Association for Floodplain and Stormwater Management 2006).

A flash flood is:

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

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

Urban drainage flooding is caused by increased water runoff due to urban development and drainage systems.
Drainage systems are designed to remove surface water from devel oped areas as quickly as possible to prevent
localized flooding on streets and other urban areas. They make use of a closed conveyance system that channels
water away from an urban area to surrounding streams. This bypasses the natural processes of water filtration
through the ground, containment, and evaporation of excess water. Since drainage systems reduce the amount
of time the surface water takes to reach surrounding streams, flooding in those streams can occur more quickly
and reach greater depths than prior to development in that area (FEMA 2015a).

Ice Jam Flooding

As per the Northeast States Emergency Consortium and FEMA, an ice jam is an accumulation of ice that acts as
a natural dam and restricts flow of a body of water. Ice jams occur when warm temperatures and heavy rains
cause rapid snowmelt. The melting snow, combined with the heavy rain, causesfrozen riversto swell. Therising
water breaks the ice layers into large chunks, which float downstream and often pile up near narrow passages
and obstructions (bridges and dams). Ice jams may build up to a thickness great enough to raise the water level
and cause flooding (FEMA 2015a). Ice jams may also be caused by frazil ice, which forms when mist freezes
and then floats down ariver, stream, or creek.

There are two different types of ice jams. freeze-up and breakup. Freeze-up jams occur in the early to mid-
winter when floating ice may slow or stop due to a change in water slope as it reaches an obstruction to
movement. Breakup jams occur during periods of thaw, generally in late winter and early spring. The ice cover
breakup is usually associated with a rapid increase in runoff and corresponding river discharge due to a heavy
rainfall, snowmelt, or warmer temperatures (White 2013).

Location

Flooding in New Jersey is often the direct result of frequent weather events such as thunderstorms, heavy rains,
tropical storms, and hurricanes. Floods can happen almost anywhere in New Jersey, although they do tend to
occur in and around areas near existing bodies of water, such as rivers, streams, and the Atlantic Ocean. The
most damaging floods (particularly riverine floods) in New Jersey appear to occur in the northern half of the
state, which includes Sussex County. Thisis afunction of several physiographic and physical features of the
landscape. Greater geographic relief in the northern half resultsin flowing water moving down steeper gradients
and being naturally or artificially channelized through valleys and gullies.

Sussex County has primarily a mountainous terrain, with significant exposure to water and vulnerability to the
flood hazard. Sussex County has several large waterways, including the Musconetcong River and Paulins Kill,
as well as the Delaware River, which has a total drainage area of over 14,000 sgquare miles. Larger lakes and
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reservoirsinclude Lake Hopatcong, Lake Musconetcong and Lake Mohawk (FEMA FIS2011). Over the years,
Sussex County has been impacted by flooding, especialy in the municipalities situated adjacent to these bodies
of water.

Development patterns have resulted in denser development in northern New Jersey. In addition, proximity to
New Y ork City boosts property values and therefore increases damage dollar totals. Extensive development also
leaves fewer natural surfaces available to absorb rainwater, forcing water directly into streams and rivers,
swelling them more than when more natural surface buffered the runoff rate. Since the Delaware, Raritan, and
Passaic Rivers drain more than 90 percent of the northern New Jersey counties, these rivers and their tributaries
are common locations for flooding.

A floodplain is defined as the land adjoining the channel of ariver, stream, ocean, lake, or other watercourse or
water body that becomes inundated with water during aflood. Most often floodplains are referred to as 100-year
floodplains. A 100-year floodplain is not aflood that will occur once every 100 years, rather it isaflood that has
a1 percent chance of being equaled or exceeded each year. Thus, the 100-year flood could occur more than once
in arelatively short period of time. Due to this misleading term, FEMA has properly defined it as the 1 percent
annual chance flood. This 1 percent annual chance flood is now the standard used by most federal and state
agencies and by the NFIP (FEMA 2002).

The 1-percent annual chance flood hazard zones are widely dispersed in Sussex County, generally following
riverine corridorsas shown in Figure 5.4.4-1. A significant concentration of 1 percent annual chanceflood hazard
zones is located in the northeastern portion of the County, around the Wallkill River, and the Pochuck and
Wawayanda Creeks, especially as they near the New York State border in Wantage and Vernon Townships,
respectively. Other 1 percent annual chance flood hazard zones exist along Lake Hopatcong as it forms the
southeastern Sussex County boundary with Morris County, around Lake Mohawk in Sparta Township, and along
Moore's Brook in Andover and Hampton Townships. Other 1 percent annual chance floodplains are scattered
throughout the County tracing the footprints of numerous other creeks, rivers, and bodies of water, as shown in
Figure 5.4.4-1 below.
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Figure 5.4.4-1. FEMA Flood Hazard Areas in Sussex County

Source: FEMA 2011
FEMA  Federal Emergency Management Agency
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Flood-prone Areas in Sussex County

Watersheds in New Jersey are referred to as the name of the water body to which the land area drains and the
corresponding Hydrologic Unit Code (HUC). The HUC can range from 2 to 16 digits long- the longer the
numeric code, the smaller the watershed area. NJDEP also has divided the state into 21 Watershed Management
Areas (WMAS) based on large scale drainage pattern. Each WMA encompasses a particular group of major
rivers. Sussex County fallswithin parts of 4 regions: WMA 01: Upper Delaware - Northwest Region; WMA 02:
Wallkill - Northwest Region; WMA 03: Pompton, Pequannock, Wanaque, Ramapo - Northeast Region; and
WMA 06: Middle Passaic, Whippany — Northeast Region. These areas delineate the principal stream systems
that drain the county’sland area. WMA 1, the Upper Delaware River Watershed, is the largest watershed in the
county by area, with waters draining west and southwest to the Delaware River. The second largest is WMA 2,
the Wallkill River Watershed. The Wallkill, which flows north into Orange County, New Y ork, drains the north-
central and northeastern section of Sussex County. WMA 3 (Pequannock River Watershed) and WMA 6
(Rockaway River Watershed) both drain to the southeast, and comprise small parts of the county.

Please refer to Section 9 for information regarding specific areas of flooding within each municipality.
Watershed Management Area 01 — Upper Delaware River

Located in the western and southern sections of Sussex County, the Upper Delaware River Watershed comprises
greater than half of the county’s land area, and includes the following principal waterways. the Flat Brook; the
Paulins Kill; the Peguest River and a short stretch of the Musconetcong River. Waterways in WMA 01 run
southwesterly, roughly parallel to one another, towards the Delaware River. Montague and Sandyston townships
contain a large amount of these waterways, most of which are streams part of the Big and Little Flat Brook
systems. The upper half of the Big Flat Brook flows through High Point State Park and Stokes State Forest.
Clove Brook and Mill Brook also run through Montague Township. Walpack Township contains tributaries of
the Flat Brook draining the west slope of the Kittatinny Ridge. Other waterways in this area include severa
stretches and tributaries of the Paulins Kill, Pequest River and Musconetcong River in Stillwater, Fredon, Green
and Byram Townships, as well as parts of Kymer Brook and Lubbers Run (Sussex County, 2015).

Watershed Management Area 02 — Wallkill River

The Wallkill River watershed occupies the northern and northeastern parts of Sussex County, extending south
through Sparta and northern Byram Townships. The Wallkill River flows northeast across the NJ state border
and lets out on the Hudson River near Kingston, NY. Major tributaries of the Wallkill River that pass through
Sussex County include Papakating Creek, which begins its run in Frankford Township, and Clove Brook, the
upper reaches of which flow south from northern Wantage Township. Pochuck Creek drains parts of Vernon
and Hardyston Townships east of Pochuck Mountain before merging with the Wallkill several miles over the
NJNY border. Several branches of the Black Creek flow through Vernon Township (Sussex County 2015).

Watershed Management Area 03 — Pequannock River

A small area of eastern Sussex County is drained by the Pequannock River, which flows south out of Vernon
Township continuing into Hardyston Township where it turns southeast, forming the border between Morris and
Passaic Counties, before ultimately converging with the Passaic River in Essex County. Tributaries of the
Pequannock in Sussex County include a stretch of the upper Pacack Brook and an unnamed tributary located in
Hardyston Township (Sussex County 2015).
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Watershed Management Area 6 — Rockaway River

The Rockaway River itself does not pass through Sussex County, but the system’ s upper reaches includes many
tributaries in eastern Sparta Township, where several streams merge to form Russia Brook. Russia Brook flows
into Jefferson Township (Morris County) where it meets the Rockaway River (Sussex County 2015).

Ice Jam Flooding

Ice jams are common in the northeast U.S. and New Jersey isnot an exception. Infact, according to the USACE,
there have been 108 incidents documented between 1780 and 2015, with the most recently documented event
occurring in 2014. Five New Jersey counties, including Sussex County, accounted for 87 percent (94) of all
those events. The Delaware River experienced more ice jams during this time period than any other river in the
state (32 reported ice jams).

The Ice Jam Database, maintained by the Ice Engineering Group at the USACE Cold Regions Research and
Engineering Laboratory (CRREL), currently consists of over 19,000 records from across the U.S. According to
the USACE-CRREL, Sussex County experienced or may have been impacted by 11 historic ice jam incidents
between 1780 and 2015 (USACE 2015). Ice Jams have formed in Sussex County along Flat Brook, and the
Delaware and Pequest Rivers (CRREL 2015). Figure 5.4.4-2 shows the number of ice jam incidents in Sussex
County during this time period. Historical events are further mentioned in the “Previous Occurrences’ section
of this hazard profile.

Figure 5.4.4-2. Ice Jams in Sussex County, 1780 to 2015

Source: CRREL 2015
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Natural and Beneficial Floodplain Areas

Although typically associated as a hazard area, floodplains also serve beneficial and natural functions (on
ecological/environmental, social, and economic levels). Disruption of these natural systems can have long-term
consequences on entire regions; however, this potential impact has only recently been noted. Some of the more
well-known water-related functions for floodplains include:

e Natural flood and erosion control
o Provideflood storage and conveyance
0 Reduce flood velocities
0 Reduce flood peaks
0 Reduce sedimentation
e Surface water quality maintenance
o Filter nutrients and impurities from runoff
0 Process organic wastes
0 Moderate temperatures of water
e Groundwater recharge
0 Promoteinfiltration and aquifer recharge
0 Reduce frequency and duration of low surface flows (FEMA)

Areasin the floodplain that typically provide these natural functions are wetlands, riparian areas, sensitive areas,
and habitats for rare and endangered species. According to NJ DEP 2015 Land-Use Land-Cover data and 2012
NJDEP Landscape Project Data, the county has several floodplain areas that could serve natural and beneficial
functions (Landscape Project contains the endangered species data). This information is summarized in Tables
5.4.4-1 and 5.4.4-2.

Table 5.4.4-1. Acreage of Wetlands by Municipality

Wetland

Total Area Area Percent
Municipality (acres) (acres) of Total
Borough of Andover 870 76 8.7%
Township of Andover 13,310 1,843 13.8%
Borough of Branchville 380 5 1.3%
Township of Byram 14,505 1,209 8.3%
Township of Frankford 22,602 3,219 14.2%
Borough of Franklin 2,843 371 13.0%
Township of Fredon 11,521 1,322 11.5%
Township of Green 10,479 1,176 11.2%
Borough of Hamburg 753 82 10.9%
Township of Hampton 16,273 2,734 16.8%
Township of Hardyston 20,811 3,403 16.4%
Borough of Hopatcong 7,953 568 7.1%
Township of Lafayette 11,453 2,157 18.8%
Township of Montague 29,749 3,701 12.4%
Town of Newton 2,172 345 15.9%
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Wetland

Total Area Area Percent

Municipality (acres) (acres) of Total
Borough of Ogdensburg 1,431 256 17.9%
Township of Sandyston 27,041 2,168 8.0%
Township of Sparta 24,896 2,987 12.0%
Borough of Stanhope 1,404 114 8.1%
Township of Stillwater 18,081 2,060 11.4%
Borough of Sussex 399 34 8.5%
Township of Vernon 44,789 7,841 17.5%
Township of Walpack 15,923 731 4.6%
Township of Wantage 43,174 8,246 19.1%
Sussex County Total 342,814 46,646 13.6%

Table 5.4.4-2. Natural and Beneficial Land in Sussex County

Area Endangered Area
Wetlands Forest (acres) Species (acres)
Agricultural Wetlands Coniferous .
(Modified) 1,675 Brush/Shrubland 20 Special Concern 22,775
i 0,
Artificial Lakes 65 Coniferous Forest (>50% |, State Endangered 1,844
Crown Closure)
Coniferous Forest (10- Coniferous Forest (10-
50% Crown Closure) = 50% Crown Closure) = SRR A
Coniferous Scrub/Shrub 14 Cropland And 047
Wetlands Pastureland
Coniferous Wooded Deciduous
Wetlands — Brush/Shrubland —
Deciduous Forest (>50% Deciduous Forest (>50%
<5 1,957
Crown Closure) Crown Closure)
Deciduous Forest (10- <5 Deciduous Forest (10- 462
50% Crown Closure) 50% Crown Closure)
Deciduous Scrub/Shrub Deciduous Wooded
Wetlands 1,840 Wetlands <5
Deciduous Wooded
Wetlands 6,191 Exposed Flats <5
Disturbed Wetlands .
(Modified) 48 Industrial <5
Former Agricultural Mixed
Wetland (Becoming 298 Deciduous/Coniferous 96
Shrubby, Not Built-Up) Brush/Shrubland
Mixed Forest (>50%
Herbaceous Wetlands 3,235 Coniferous With >50% 209
Crown Closure)
Managed Wetland In Mixed Forest (>50%
Built-Up Maintained Rec 16 Coniferous With 10-50% 33
Area Crown Closure)
Managed Wetland In Mixed Forest (>50%
Maintained Lawn 20 Deciduous With >50% 226
Greenspace Crown Closure)
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Endangered

Wetlands Forest
Mixed Mixed Forest (>50%
Deciduous/Coniferous <5 Deciduous With 10-50% 56
Brush/Shrubland Crown Closure)
Mixed Scrub/Shrub . o
Wetlands (Coniferous 33 Old Field (< 25% Brush 310
Covered)
Dom.)
Mixed Scrub/Shrub .
Wetlands (Deciduous 79 Or_chards/\_ll neyards/Nurs <5
eries/Horticultural Areas
Dom.)
Mixed Wooded .
Wetlands (Coniferous 164 Other Urban Or Built-Up <5
Land
Dom.)
Mixed Wooded q .
Wetlands (Deciduous 146 AT tels::Deloyl IO <5
Dom.)
Natural Lakes 15 Plantation 36
Old Field (< 25% Brush 0 Residential, Rural, Single <5
Covered) Unit
Phragmites Dominate
Interior Wetlands 116 Streams And Canals <5
Streams And Canals 5 Transitiona Areas <5
Unvegetated Flats 108
Wetland Rights-Of-Way 36

Species

Source: NJDEP 2015; NJDEP 2012

Note: An additional 536 acres of land didn’t have a joinable ID number for the Landscape Project data. This could be a miscellaneous potential

habitat for endangered species.

According to the Landscape Project data, Sussex County contains potential habitats for over 70 endangered
species from multiple taxonomic classes, including Amphibia, Aves, Bivalvia, Insecta, Mammalia, and Reptilia.
Habitatsfor about 65 of these species arelocated within the 1-percent annual chancefloodplain.  These species
include, the Indiana bat, the bald eagle, the blue-spotted salamander, and the bog turtle.
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Figure 5.4.4-3. Wetlands in Sussex County

Source: NJDEP 2012
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Extent

Onceariver reachesflood stage, the flood extent or severity categories used by the NWS include minor flooding,
moderate flooding, and major flooding. Each category has a definition based on property damage and public
threat:

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

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

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

The severity of aflood depends not only on the amount of water that accumulates in a period of time, but also
on the land's ability to manage this water. The size of rivers and streams in an area and infiltration rates are
significant factors. When it rains, soil acts as a sponge. When the land is saturated or frozen, infiltration rates
decrease and any more water that accumulates must flow as runoff (Harris 2008).

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

One hundred-year floodplains (or 1 percent annual chance floodplain) can be described as abag of 100 marbles,
with 99 clear marbles and one black marble. Every time a marble is pulled out from the bag, and it is the black
marble, it represents a 100-year flood event. The marble is then placed back into the bag and shaken up again
before another marble is drawn. It is possible that the black marble can be picked one out of two or three times
inarow, demonstrating that a* 100-year flood event” could occur several timesin arow (Interagency Floodplain
Management Review Committee 1994).

The 'base flood', previously known as the '100-year flood' is the floodplain management standard used by most
federal and state agencies, including the NFIP. Inclusion within the base flood area (Special Flood Hazard Area
or SFHA) determines the need for flood insurance. A structure located within a SFHA shown on an NFIP map
has a 26 percent chance of suffering flood damage during the term of a 30-year mortgage.

The extent of flooding associated with a 1 percent annual probability of occurrence (the base flood or 100-year
flood) is used as the regulatory boundary by many agencies. Also referred to as the SFHA, this boundary is a
convenient tool for ng vulnerability and risk in flood-prone communities. Many communities have maps
that show the extent and likely depth of flooding for the base flood. Corresponding water-surface elevations
describe the water elevation resulting from a given discharge level, which is one of the most important factors
used in estimating flood damage.

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

Previous Occurrences and Losses

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

Between 1954 and 2015, FEMA declared that the State of New Jersey experienced 28 flood-related disasters
(DR) or emergencies (EM) classified as flooding, or as flooding with one or a combination of the following
disaster types: Severe Storms; Inland and Coastal Flooding; Muddlides; Coastal Storm; High Tides; Heavy Rain;
High Winds; and Hurricane. Generally, these disasters cover awide region of the State; therefore, they may have
impacted many counties. Sussex County was included in 11 of these flood-related declarations between 1954
and 2015, and two declarations since the original 2011 Sussex County HMP. In 2011, Sussex County
experienced flooding from Hurricane Irene and Remnants of Tropical Storm Lee, and wasincluded in the disaster
declarations for both events. While Sussex County was also included in the disaster declaration for Hurricane
Sandy in 2012, the damages from that storm in the county were the result of other severe weather hazards, rather
than flooding. Table 5.4.4-2 lists FEMA DR and EM declarations between 2008 and 2015 for this HMP update.

Table 5.4.4-3. FEMA DR and EM Declarations since 2008 for Flood Events in Sussex County

FEMA Declaration .
Number Date(s) of Event Event Type Location
. All 21 counties, including
DR-4021 August 26 — September 5, 2011 Hurricane Irene T —
Remnants of Tropical Hunterdon, Warren,
DR-4039 September 5-14, 2011 Storm Lee/ Flash Flood/ Mercer, Passaic, and
Flood Sussex

Source:  FEMA 2015

United States Department of Agriculture (USDA) crop losses provide ancther indicator of the severity of
previous events. Additionally, crop losses can have a significant impact on the economy by reducing produce
sales and purchases. Such impacts may have long-term consequences, particularly if crop yields are low the
following years as well. Although Sussex County has experienced annual crop losses due to natural hazard
events, the USDA does not note in its records that any losses from 2008 to 2015 are a result of flood damages
(USDA 2015).

For the 2016 HMP update, flood events were summarized from 2008 to 2015. Known flood events, including
FEMA disaster declarations, which have impacted Sussex County between 2008 and 2015 are identified in
Appendix E. For events prior to 2008, please refer to the 2011 HMP. Please note that not all events that have
occurred in Sussex County are included due to the extent of documentation and the fact that not all sources may
have beenidentified or researched. Lossand impact information could vary depending on the source. Therefore,
the accuracy of monetary figures discussed is based only on the available information identified during research
for this HMP update. Please see Section 9 for detailed information regarding impacts and losses to each
municipality.

Ice Jam Events

Based on review of the CRREL database, 12 ice-jam events have occurred in or near Sussex County between
1780 and 2015. Eventsthat occurred outside of the county were included because they were close enough to the
county borders to cause possible flooding impacts on Sussex County. Information regarding losses associated
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with these reported ice jams was limited. According to this database, there have been two ice jam events since
2008 in Sussex County, both along the Delaware River.

Probability of Future Occurrences

Based on the historic and more recent flood events in Sussex County, it is clear that the county has a high
probability of flooding for the future. The fact that the elements required for flooding exist and that major
flooding has occurred throughout the county in the past suggests that many people and propertiesare at risk from
the flood hazard in the future. It is estimated that Sussex County will continue to experience direct and indirect
impacts of flooding events annually that may induce secondary hazards such as coastal erosion, storm surgein
coastal areas, infrastructure deterioration or failure, utility failures, power outages, water quality and supply
concerns, and transportation delays, accidents and inconveniences.

According to the NOAA National Climate Data Center (NCDC) and the CRREL database, Sussex County
experienced 49 flood events between 1950 and 2015, including 22 floods, 25 flash floods, and 2 ice jams. The
table below shows these statistics, as well as the annual average number of events and the percent chance of
these individua flood hazards occurring in Sussex County in future years (NOAA NCDC 2015).

Table 5.4.4-4. Probability of Future Flood Events

Rate of
Occurrence

Number of

or

Recurrence Interval

Occurrences Annual Number (in years) Probability of Percent chance of
Between 1950 of Events (# Years/Number of Event in any occurrence in any
Hazard Type and 2015 (average) Events) given year given year
Flood 22 0.34 3.00 0.3 33.3%
Flash Flood 25 0.38 2.6 0.4 37.9%
Ice Jams 12 0.18 55 0.2 18.2%

Source:  NOAA-NCDC 2015; CRREL 2015

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

Climate Change Impacts

The climate of New Jersey is already changing and will continue to change over the course of this century. Since
1900, temperatures in the northeastern U.S. have increased an average of 1.5°F. The mgjority of this warming
has occurred since 1970. From 1970 to 2010, average temperaturesin New Jersey haveincreased 1.2°F (ONJSC
2013). In terms of winter temperatures, the northeastern U.S. has seen an increase in the average temperature
by 4°F since 1970 (Northeast Climate I mpacts Assessment [NECIA] 2007).

In addition to the effect of increased temperatures, precipitation is expected to increase over the next severa
decades. Average annual precipitation is projected to increase in the region by 0 to 10 percent by the 2020s and
5to 10 percent by the 2050s. Most of the additional precipitation is expected to come during the winter months
(New York City Panel on Climate Change [NPCC] 2013). Although precipitation is expected to increase,
extreme precipitation isthe most likely concern for New Jersey. Extreme precipitation has the potential to cause
significant flooding and in the winter produce heavy snowfall. While exact projections are not available, it is
estimated that the New Y ork City region will see an increase of 10 percent to 25 percent of the frequency of
intense precipitation events (Sustainable Jersey Climate Change Adaptation Task Force 2013).
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Precipitation during 2012 was dlightly below normal, averaging 43.21 inches statewide. It ranked as the eighth
driest calendar year of the past 30 years. The central coastal area of New Jersey was wettest in 2012, with several
stations in Ocean and Burlington Counties receiving more than 53 inches. Over the long term, there has been
an upward trend in annual precipitation in New Jersey. Since 1895, annual precipitation has increased at arate
of 4.1 inches per century. Heavy precipitation events have increased in the past 20 years and it is expected that
this trend may continue (Rutgers Climate Institute 2013).

With this increase in frequency of precipitation, New Jersey and Sussex County may experience more flooding
events. More intense, frequent flooding could lead to significant habitat loss for wildlife. Salt marshes and
estuaries that serve as critical feeding grounds for birds and waterfowl, and as nursery habitats for commercial
fish, could be lost (State of New Jersey 2010). Climate change may also lead to sealevel rise which will lead to
more frequent and extensive flooding (NJDEP 2013c).

5.4.4.2 VULNERABILITY ASSESSMENT

To understand risk, acommunity must eval uate what assets are exposed and vulnerable to the identified hazard.
For the purposes of this anaysis, the flood hazard areas include the 1-percent and 0.2-percent annual chance
floodplains (Figure 5.4.4-1). The following text evaluates and estimates the potential impact of flooding for
Sussex County including:

o  Overview of vulnerability

e Dataand methodology used for the evaluation

e Impacts on: (1) life, health and safety of residents, (2) general building stock, (3) critical facilities, (4)
economy, (5) environment, and (6) future growth and development

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

Flood is a significant concern for Sussex County. To assess vulnerability, exposure to the 1- and 0.2-percent
annual chance flood events was examined and potential losses were calculated for one- percent annual chance
flood event. The flood hazard exposure and loss estimate analysis is presented below.

Data and Methodology

The 1- and 0.2-percent annual chance flood events were examined to evaluate the county’s risk to the flood
hazard. These flood events are generally those considered by planners and evaluated under federal programs
such as the NFIP. The risk and vulnerability assessment was completed using FEMA effective DFIRM data
dated September 2011.

To estimate potential losses, the Hazards U.S. Multi-Hazard (HAZUS-MH) version 3.0 flood model was used.
The depth grid generated for the 2014 State HMP was incorporated into HAZUS-MH. The 1-percent annual
chance depth grid wasintegrated into HAZUS-MH 3.0 and the riverine flood model was run to estimate potential
losses at the structure level using the county’s custom building and critical facility inventories. The HAZUS-
MH 3.0 model uses 2010 U.S. Census demographic data, which was used to cal culate displaced households and
sheltering needs. Refer to Section 5.1 for additional details on the methodol ogy.

Impact on Life, Health and Safety

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

Cascading impacts may also include exposure to pathogens such as mold. After flood events, excess moisture
and standing water contribute to the growth of mold in buildings. Mold may present a health risk to building
occupants, especially those with already compromised immune systems such asinfants, children, the elderly and
pregnant women. The degree of impact will vary and is not strictly measurable. Molds can grow in as short a
period as 24-48 hours in wet and damaged areas of buildings that have not been properly cleaned. Very small
mold spores can easily be inhaled, creating the potential for alergic reactions, asthma episodes, and other
respiratory problems. Buildings should be properly cleaned and dried out to safely prevent mold growth (CDC,
2015).

Molds and mildews are not the only public health risk associated with flooding. Floodwaters can be contaminated
by pollutants such as sewage, human and animal feces, pesticides, fertilizers, oil, ashestos, and rusting building
materials. Common public health risks associated with flood events a so include:

Unsafe food

Contaminated drinking and washing water and poor sanitation

Mosquitos and animals

Carbon monoxide poisoning

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

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

To estimate the population exposed to the 1- and 0.2-percent flood events, the floodplain boundaries were
overlaid upon the 2010 U.S. Census population datain GIS (U.S. Census 2010). The 2010 Census blocks with
their centroid in the flood boundaries were used to calculate the estimated population exposed to this hazard.
Within the floodplain population, senior citizens and the population in poverty are two especially vulnerable
groups that must be taken under special consideration when planning for disaster preparation, response, and
recovery.

Census blocks do not follow the boundaries of the floodplain and can grossly over or under estimate the
population exposed when using the centroid or intersect of the Census block with these zones. The limitations
of these analyses are recognized, and as such the results are only used to provide a general estimate. The total
land area located in the one-percent and 0.2-percent annual chance flood zones was calculated using the
regulatory FIRM for each jurisdiction, as presented in Table 5.4.4-5.
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Table 5.4.4-5. Total Land Area in the 1-Percent and 0.2-Percent Annual Chance Flood Zones
(Acres)

1% Flood Event Hazard 0.2% Flood Event Hazard

Area Area
Total Area Percent of

Municipality (acres) Total Total
Borough of Andover 869.6 91.8 10.6% 91.8 10.6%
Township of Andover 13,309.8 818.9 6.2% 840.3 6.3%
Borough of Branchville 380.3 22.9 6.0% 24.7 6.5%
Township of Byram 14,367.4 1,683.6 11.7% 1,725.2 12.0%
Township of Frankford 22,602.1 2,506.5 11.1% 2,550.2 11.3%
Borough of Franklin 2,842.8 275.3 9.7% 293.8 10.3%
Township of Fredon 11,500.3 357.6 3.1% 357.6 3.1%
Township of Green 10,295.6 896.5 8.7% 896.8 8.7%
Borough of Hamburg 753.1 36.5 4.9% 39.9 5.3%
Township of Hampton 16,273.3 1,271.4 7.8% 1,313.0 8.1%
Township of Hardyston 20,807.4 579.6 2.8% 587.2 2.8%
Borough of Hopatcong 7,907.4 1,1325 14.3% 1,144.3 14.5%
Township of Lafayette 11,453.2 754.1 6.6% 869.0 7.6%
Township of Montague 29,703.6 2,685.6 9.0% 2,889.0 9.7%
Town of Newton 2,171.7 364.9 16.8% 370.4 17.1%
Borough of Ogdensburg 1,431.1 174.4 12.2% 204.0 14.3%
Township of Sandyston 27,015.5 2,082.1 71.7% 2,197.0 8.1%
Township of Sparta 24.874.7 1,267.4 5.1% 1,302.4 5.2%
Borough of Stanhope 1,338.2 192.1 14.4% 193.1 14.4%
Township of Stillwater 18,077.3 391.3 2.2% 391.6 2.2%
Borough of Sussex 399.1 61.4 15.4% 68.1 17.1%
Township of Vernon 44,7125 5,461.1 12.2% 5,576.4 12.5%
Township of Walpack 15,888.0 1,625.0 10.2% 1,676.5 10.6%
Township of Wantage 43,164.2 3,175.0 7.4% 3,263.5 7.6%
Sussex County Total 342,138.2 27,907.6 8.2% 28,865.9 8.4%

Source: FEMA 2011
Note: % = Percent;
The area presented includes the area of inland waterways

The calculation of the 0.2-percent annual chance flood event results is cumulative in nature, as the population
exposed to the 1-percent flood event will also be exposed to the 0.2-percent annual chance flood event. Using
this approach, it was estimated that 3,034 people are exposed to the one-percent annual chance event and 3,121
people are exposed to the 0.2-percent annual chance flood event. Refer to Table 5.4.4-6 for results by
municipality.
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Table 5.4.4-6. Estimated Population Exposed to the Flood Hazard

1-Percent Chance Event | 0.2-Percent Chance Event
Total % of Total Total

Total in Hazard | Populatio | in Hazard % of Total

Municipality

Population

Area

n

Area

Population

Borough of Andover 606 23 3.8% 23 3.8%
Township of Andover 6,319 26 <1% 26 <1%
Borough of Branchville 841 18 2.1% 36 4.3%
Township of Byram 8,350 528 6.3% 569 6.8%
Township of Frankford 5,565 233 4.2% 233 4.2%
Borough of Franklin 5,045 73 1.4% 73 1.4%
Township of Fredon 3,437 1 <1% 1 <1%
Township of Green 3,601 358 9.9% 358 9.9%
Borough of Hamburg 3,277 0.0% 0.0%
Township of Hampton 5,196 0.0% 0.0%
Township of Hardyston 8,213 <1% <1%
Borough of Hopatcong 15,147 10 <1% 17 <1%
Township of Lafayette 2,538 100 3.9% 104 4.1%
Township of Montague 3,847 513 13.3% 522 13.6%
Town of Newton 7,997 140 1.8% 140 1.8%
Borough of Ogdensburg 2,410 56 2.3% 56 2.3%
Township of Sandyston 1,998 21 1.1% 21 1.1%
Township of Sparta 19,722 212 1.1% 218 1.1%
Borough of Stanhope 3,610 93 2.6% 93 2.6%
Township of Stillwater 4,099 34 <1% 34 <1%
Borough of Sussex 2,130 25 1.2% 25 1.2%
Township of Vernon 23,943 469 2.0% 471 2.0%
Township of Walpack 16 1 6.3% 1 6.3%
Township of Wantage 11,358 91 <1% 91 <1%
Sussex County Total 149,265 3,034 2.0% 3,121 2.1%

Sources: U.S. Census 2010; FEMA, 2011

The table above shows that approximately 2.0-percent of the total population is exposed to the 1-percent annual
chanceflood event and that approximately 2.1-percent of thetotal population isexposed to the 0.2-percent annual
chance flood event. Montague has the greatest estimated population located in the floodplain; approximately
13.3 percent and 13.6 percent for the 1-percent and 0.2-percent chance events, respectively. For this HMP, the
potential population exposed is used as aguide for planning purposes.

Of the population exposed, the most vulnerable include the economically disadvantaged and the population over
the age of 65. Economically disadvantaged populations are more vulnerable because they are likely to evaluate
their risk and make decisions to evacuate based on the net economic impact to their family. The population over
the age of 65 is aso more vulnerable because they are more likely to seek or need medical attention which may
not be available to due isolation during a flood event and they may have more difficulty evacuating. Special
consideration should be taken when planning for disaster preparation, response, and recovery for these
vulnerable groups.
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Using 2010 U.S. Census data, HAZUS-MH 3.0 estimates the potential sheltering needs as aresult of a 1-percent
annual chance flood event. For the 1-percent flood event, HAZUS-MH estimates 2,445 households will be
displaced and 847 people will seek short-term sheltering. These statistics, by municipality, are presented in
Table 5.4.4-7. The estimated displaced population and number of persons seeking short-term sheltering differs
from the number of persons exposed to the 1-percent annual chance flood (Table 5.4.5-6), because the displaced
population numbers take into consideration that not all residents will be significantly impacted enough to be
displaced or to require short-term sheltering during aflood event.

Table 5.4.4-7. Estimated Population Displaced or Seeking Short-Term
Shelter from the 1-percent Annual Chance Flood Event

1-percent Annual Chance Event

U.S. Census Persons Seeking
2010 Displaced Short-Term
Municipality Population | Households Sheltering

Borough of Andover 606 32 7
Township of Andover 6,319 14 0
Borough of Branchville 841 42 3
Township of Byram 8,350 249 41
Township of Frankford 5,565 187 34
Borough of Franklin 5,045 92 18
Township of Fredon 3,437 3 0
Township of Green 3,601 108 20
Borough of Hamburg 3,277 0 0
Township of Hampton 5,196 14 0
Township of Hardyston 8,213 11 0
Borough of Hopatcong 15,147 74 40
Township of Lafayette 2,538 100 20
Township of Montague 3,847 199 101
Town of Newton 7,997 386 324
Borough of Ogdensburg 2,410 28 4
Township of Sandyston 1,998 63 5
Township of Sparta 19,722 163 44
Borough of Stanhope 3,610 10 0
Township of Stillwater 4,099 74 12
Borough of Sussex 2,130 37 7
Township of Vernon 23,943 333 143
Township of Walpack 16 5 0
Township of Wantage 11,358 221 24
Sussex County Total 149,265 2,445 847

Source: HAZUS-MH 3.0
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Thetotal number of injuries and casualties resulting from flooding is generally limited based on advance weather
forecasting, blockades and warnings. Therefore, injuries and deaths generally are not anticipated if proper
warning and precautions are in place. Warning time for flash flooding is often limited. Flash flood events are
frequently associated with other natural hazard events such as earthquakes, landslides, or severe weather, which
limits their predictability and compounds the hazard. Populations without adequate warning of the event are
highly vulnerable to thishazard. Ongoing mitigation efforts should help to avoid the most likely cause of injury,
which results from persons trying to cross flooded roadways or channels during a flood.

Impact on General Building Stock

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

To provide a genera estimate of the structural/content replacement value exposure, the 1- and 0.2-percent
DFIRM flood boundarieswere overlaid upon the county’ s updated building stock inventory at the structurelevel.
The buildingswith their centroid in the hazard areas weretotaled for each municipality. Tables5.4.4-8 and 5.4.4-
9 summarize these results. In summary, there are 577 buildings located in 1-percent annua chance flood
boundary with approximately $401 million of building/contents exposed. In total, this represents approximately
1.3 percent of the county’ s total general building stock inventory (approximately $31.6 billion).

There are 667 buildings located in the 0.2-percent annual chance flood boundary with approximately $447
million of building/contents exposed. This represents approximately 1.4% of the county’ stotal general building
stock inventory.

Table 5.4.4-8. Estimated General Building Stock Exposure to the 1-Percent Annual Chance Flood
Event - All Occupancies

All Occupancies

Total Replacement Total Replacement

Total # Cost (Structure and # Cost (Structure
Municipality Buildings Contents) Buildings and Contents
Borough of Andover 257 $182,562,894 14 5.4% $7,833,353 4.3%
Township of Andover 2,248 $1,259,872,091 8 <1% $4,689,338 <1%
Borough of Branchville 353 $174,318,470 7 2.0% $3,813,930 2.2%
Township of Byram 3,401 $1,543,404,464 51 1.5% $36,586,230 2.4%
Township of Frankford 2,716 $1,653,244,645 71 2.6% $63,805,758 3.9%
Borough of Franklin 1,630 $881,717,214 19 1.2% $10,492,325 1.2%
Township of Fredon 1,236 $842,171,127 1 <1% $554,358 <1%
Township of Green 1,280 $962,383,257 28 2.2% $25,076,647 2.6%
Borough of Hamburg 1,464 $747,007,403 2 <1% $1,549,875 <1%
Township of Hampton 2,143 $1,398,457,332 6 <1% $3,007,136 <1%
Township of Hardyston 3,731 $1,652,499,901 4 <1% $1,929,690 <1%
Borough of Hopatcong 6,378 $2,224,090,408 18 <1% $10,897,002 <1%
Township of Lafayette 1,020 $802,389,890 29 2.8% $21,737,514 2.7%
Township of Montague 1,972 $858,431,631 39 2.0% $12,396,929 1.4%
Town of Newton 2,320 $1,504,040,803 41 1.8% $32,280,254 2.1%
Borough of Ogdensburg 915 $390,034,452 11 1.2% $6,482,101 1.7%
Township of Sandyston 1,136 $588,862,570 30 2.6% $25,738,467 4.4%
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Table 5.4.4-8. Estimated General Building Stock Exposure to the 1-Percent Annual Chance Flood
Event - All Occupancies

Total Replacement Total Replacement
Total # Cost (Structure and # Cost (Structure
Municipality Buildings Contents) Buildings and Contents
Township of Sparta 7,447 $4,731,600,744 29 <1% $12,217,391 <1%
Borough of Stanhope 1,468 $859,784,777 3 <1% $2,329,655 <1%
Township of Stillwater 1,871 $931,811,957 9 <1% $9,759,944 1.0%
Borough of Sussex 579 $424,677,833 9 1.6% $7,476,643 1.8%
Township of Vernon 11,280 $4,759,388,701 59 <1% $42,000,012 <1%
Township of Walpack 25 $16,093,258 9 36.0% $6,600,302 41.0%
Township of Wantage 4,156 $2,250,158,879 80 1.9% $51,682,498 2.3%
Sussex County Total 61,026 $31,639,004,702 577 <1% $400,937,352 1.3%

Source: FEMA 2011, Sussex County, N] Department of the Treasury, 2015

Table 5.4.4-9. Estimated General Building Stock Exposure to the 0.2-Percent Annual Chance Flood

Total (All Occupancies

Event - All Occupancies

Total Replacement Total Replacement

Total # Cost (Structure and # Cost (Structure and
Municipality Buildings Contents) Buildings Contents
Borough of Andover 257 $182,562,894 14 5.4% $7,833,353 4.3%
Township of Andover 2,248 $1,259,872,091 8 <1% $4,689,338 <1%
Borough of Branchville 353 $174,318,470 8 2.3% $4,199,029 2.4%
Township of Byram 3,401 $1,543,404,464 74 2.2% $46,942,082 3.0%
Township of Frankford 2,716 $1,653,244,645 74 2.7% $68,341,330 4.1%
Borough of Franklin 1,630 $881,717,214 24 1.5% $14,632,871 1.7%
Township of Fredon 1,236 $842,171,127 1 <1% $554,358 <1%
Township of Green 1,280 $962,383,257 28 2.2% $25,076,647 2.6%
Borough of Hamburg 1,464 $747,007,403 2 <1% $1,549,875 <1%
Township of Hampton 2,143 $1,398,457,332 8 <1% $4,432,821 <1%
Township of Hardyston 3,731 $1,652,499,901 5 <1% $2,435,808 <1%
Borough of Hopatcong 6,378 $2,224,090,408 18 <1% $10,897,002 <1%
Township of Lafayette 1,020 $802,389,890 36 3.5% $25,709,371 3.2%
Township of Montague 1,972 $858,431,631 47 2.4% $17,468,442 2.0%
Town of Newton 2,320 $1,504,040,803 45 1.9% $34,535,528 2.3%
Borough of Ogdensburg 915 $390,034,452 36 3.9% $13,180,254 3.4%
Township of Sandyston 1,136 $588,862,570 36 3.2% $28,684,414 4.9%
Township of Sparta 7,447 $4,731,600,744 29 <1% $12,217,391 <1%
Borough of Stanhope 1,468 $859,784,777 3 <1% $2,329,655 <1%
Township of Stillwater 1,871 $931,811,957 9 <1% $9,759,944 1.0%
Borough of Sussex 579 $424,677,833 12 2.1% $10,026,439 2.4%
Township of Vernon 11,280 $4,759,388,701 60 <1% $42,769,048 <1%
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Table 5.4.4-9. Estimated General Building Stock Exposure to the 0.2-Percent Annual Chance Flood
Event - All Occupancies

Total (All Occupancies

Total Replacement Total Replacement
Total # Cost (Structure and # Cost (Structure and
Municipality Buildings Contents) Buildings Contents
Township of Walpack 25 $16,003,258 9 36.0% $6,600,302 0
Township of Wantage 4,156 $2,250,158,879 81 1.9% $52,453,334 2.3%
Sussex County Total 61,026 $31,639,004,702 667 1.1% $447,318,638 1.4%

Source: FEMA 2011, Sussex County, N] Department of the Treasury, 2015

The HAZUS-MH flood model estimated potential damages to the buildings in Sussex County at the structure
level using the custom county structure inventory developed for this plan. The potential damage estimated by
HAZUS-MH to the residential genera building stock inventory associated with the 1-percent annual chance
flood is approximately $71 million or less than 1-percent of the total replacement cost value.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.4-21
TE| May2016




SECTION 5.4.4: FLOOD

Table 5.4.4-10. Estimated General Building Stock Potential Loss to the 1-percent Annual Chance Flood Event

1% Annual Chance Event

All Occupancies RESTEIED

Industrial, Religious,

Total Education and

Replacement Government
. Cost (Structure : % of ‘ : : :
Municipality and Contents) Estimated Loss Total Estimated Loss Estimated Loss Estimated Loss
Borough of Andover $182,562,894 $1,396,032 <1% $577,496 <1% $481,273 <1% $337,263 <1%
Township of Andover $1,259,872,091 $381,533 <1% $137,847 <1% $95,922 <1% $147,765 <1%
Borough of Branchville $174,318,470 $547,066 <1% $474,732 <1% $72,334 <1% $0 0.0%
Township of Byram $1,543,404,464 $4,793,795 <1% $1,781,439 <1% $1,413,164 <1% $1,599,192 <1%
Township of Frankford $1,653,244,645 $10,850,315 <1% $5,700,816 <1% $1,451,315 <1% $3,698,184 <1%
Borough of Franklin $881,717,214 $1,533,181 <1% $899,219 <1% $115,106 <1% $518,856 <1%
Township of Fredon $842,171,127 $73,470 <1% $73,470 <1% $0 0.0% $0 0.0%
Township of Green $962,383,257 $3,695,734 <1% $2,315,129 <1% $0 0.0% $1,380,606 <1%
Borough of Hamburg $747,007,403 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Township of Hampton $1,398,457,332 $866,638 <1% $263,872 <1% $0 0.0% $602,766 <1%
Township of Hardyston $1,652,499,901 $435,199 <1% $259,680 <1% $0 0.0% $175,519 <1%
Borough of Hopatcong $2,224,090,408 $1,589,809 <1% $154,393 <1% $0 0.0% $1,435,416 <1%
Township of Lafayette $802,389,890 $4,849,253 <1% $1,576,747 <1% $478,770 <1% $2,793,737 <1%
Township of Montague $858,431,631 $3,356,748 <1% $2,999,568 <1% $0 0.0% $357,180 <1%
Town of Newton $1,504,040,803 $3,855,216 <1% $1,731,438 <1% $809,495 <1% $1,314,284 <1%
Borough of Ogdensburg $390,034,452 $739,115 <1% $283,849 <1% $200,846 <1% $254,420 <1%
Township of Sandyston $588,862,570 $4,080,525 <1% $2,468,168 <1% $232,512 <1% $1,379,845 <1%
Township of Sparta $4,731,600,744 $3,134,721 <1% $1,902,769 <1% $876,698 <1% $355,254 <1%
Borough of Stanhope $859,784,777 $130,105 <1% $130,105 <1% $0 0.0% $0 0.0%
Township of Stillwater $931,811,957 $1,354,583 <1% $202,603 <1% $0 0.0% $1,151,980 <1%
Borough of Sussex $424,677,833 $402,760 <1% $49,920 <1% $295,283 <1% $57,557 <1%
Township of Vernon $4,759,388,701 $8,851,442 <1% $2,498,547 <1% $3,186,825 <1% $3,166,070 <1%
Township of Walpack $16,093,258 $3,056,909 19.0% $166,737 | 1.0% |  $604668 | 3.8% $2,285,503 e
Township of Wantage $2,250,158,879 $11,103,759 <1% $5,942,944 <1% $1,760,553 <1% $3,400,262 <1%
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Table 5.4.4-10. Estimated General Building Stock Potential Loss to the 1-percent Annual Chance Flood Event

1% Annual Chance Event

Industrial, Religious,
Total Education and
Replacement All Occupancies Residential Commercial Government

Cost (Structure % of % of

Municipality and Contents) Estimated Loss Total ‘ Estimated Loss Estimated Loss | Total Estimated Loss
Sussex County Total $31,639,004,702 $71,077,910 <1% $32,591,488 <1% $12,074,763 <1% $26,411,659 <1%

Source: HAZUS-MH 3.0, Sussex County
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NFIP Statistics

In addition to total building stock modeling, individual data available on flood policies, claims, Repetitive Loss
(RL) and severe repetitive loss (SRL) properties were analyzed. FEMA Region 2 provided alist of residential
properties with NFIP policies, past claims and multiple claims (RLPs). According to the metadata provided:
“The (sic National Flood Insurance Program) NFIP Repetitive Loss File contains losses reported from
individuals who have flood insurance through the Federal Government. A property is considered a repetitive
loss property when there are two or more losses reported which were paid more than $1,000 for each loss.
The two losses must be within 10 years of each other & be as least 10 days apart. Only losses from (sic
since) 1/1/1978 that are closed are considered.”

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

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

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

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

Table 5.4.4-11 through Table 5.4.4-13 summarize the NFIP policies, claims and repetitive loss statistics for
Sussex County. Table 5.4.4-11 summarizes the occupancy classes of the repetitive loss and severe repetitive
loss propertiesin Sussex County. The majority of the repetitive loss occupancy classis single family residences
(85.7 percent). There are no severe repetitive loss properties in Sussex County (FEMA Region 2, 2014). This
information is current as of November 30, 2014.

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

Table 5.4.4-11. Occupancy Class of Repetitive Loss Structures in Sussex County

Total Number of Total Number of Severe
Repetitive Loss Repetitive Loss Total
Occupancy Class Properties Properties (RL and SRL)

Single Family 6 0 6
Condo 0 0 0
2-4 Family 1 0 1
Other Residential 0 0 0
Non-Residential 0 0 0
Sussex County 7 0 7

Source:  FEMA Region 2 2014
Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of

11/30/2014.
RL Repetitive Loss
SRL Severe Repetitive Loss
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Table 5.4.4-12. Occupancy Class of Repetitive Loss Structures in Sussex County, by Municipality

Repetitive Loss Properties

Assumed Non Other

Municipality 2-4 Family Condo Residential RESGIE Single Family

o
o
o
o
o

Borough of Andover

Township of Andover

Borough of Branchville

Township of Byram

Township of Frankford

Borough of Franklin
Township of Fredon
Township of Green

Borough of Hamburg

Township of Hampton

Township of Hardyston

Borough of Hopatcong
Township of Lafayette
Township of Montague
Town of Newton
Borough of Ogdensburg
Township of Sandyston
Township of Sparta
Borough of Stanhope
Township of Stillwater
Borough of Sussex

Township of Vernon
Township of Walpack
Township of Wantage

PlO|lO|O|O|OCO|O|O|O|OC|O|O|O|O|O|O|OC|O|O|OC|O|O|FL|O
OoO|l0O|0O|0O|O0O|0O|O|O0O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O| O
OoO|lO0O|0O|l0O|0O|0O|O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|OC|O|O|O
OoO|l0O|0O|0O|O0O|O0O|0O|O0O|O|O|OC|O|O|O|O|O|O|O|O|O|O|O|O| O
OoO|O0O|0O|l0O|O|0O|OCO|O|O|FP|O|FRP|IP|IO|O|O|O|OC|O|F,|O|F|FL|O

Sussex County

Source: FEMA, 2014
Note (1): Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of 11/30/2014
Note (2): The statistics were summarized using the Community Name provided by FEMA Region 2.
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Table 5.4.4-13. NFIP Policies, Claims and Repetitive Loss Statistics

# Rep. # Severe Rep. # Policies in the
# Policies # Claims Total Loss Loss Prop. Loss Prop. 1% Flood Boundary

Municipality 1) (Losses) (1) Payments (2) (1) (1) (€))]
Borough of Andover 5 1 $4,314 0 0 3
Township of Andover 7 1 $304 0 0 0
Borough of Branchville 9 6 $57,589 2 0 2
Township of Byram 34 10 $129,878 1 0 3
Township of Frankford 24 5 $61,459 0 0 7
Borough of Franklin 14 8 $67,237 1 0 2
Township of Fredon 4 1 $6,937 0 0 0
Township of Green 12 1 $11,652 0 0 2
Borough of Hamburg 4 0 $0 0 0 0
Township of Hampton 13 1 $1,023 0 0 3
Township of Hardyston 10 1 $60,787 0 0 1
Borough of Hopatcong 20 11 $128,582 0 0 0
Township of Lafayette 12 6 $125,200 1 0 5
Township of Montague 17 13 $155,437 1 0 4
Town of Newton 26 3 $58,654 0 0 13
Borough of Ogdensburg 8 8 $53,266 1 0 0
Township of Sandyston 12 3 $209,806 0 0 4
Township of Sparta 61 6 $32,999 0 0 1
Borough of Stanhope 2 $16,257 0 0 0
Township of Stillwater 3 $87,323 0 0 0
Borough of Sussex 5 $80,363 0 0 3
Township of Vernon 46 20 $165,380 0 0 9
Township of Walpack 0 1 $7,076 0 0 0
Township of Wantage 32 7 $182,463 0 0 13
Sussex County 392 123 $1,703,983 7 0 75

Source:  FEMA Region 2, 2014
(1) Policies, claims, repetitive loss and severe repetitive loss statistics provided by FEMA Region 2, and are current as of 11/30/2014.
DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.4-26

Te| May2016




SECTION 5.4.4: FLOOD

Please note the total number of repetitive loss properties does not include the severe repetitive loss properties. The number of claims represents claims closed by 11/30/14.

2) Total building and content losses from the claims file provided by FEMA Region 2.
3) The policies inside and outside of the flood zones is based on the latitude and longitude provided by FEMA Region 2 in the policy file.
Notes: FEMA noted that where there is more than one entry for a property, there may be more than one policy in force or more than one GIS possibility.

Number of policies and claims and claims total exclude properties located outside county boundary, based on provided latitude and longitude.
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Figure 5.4.4-4. NFIP Repetitive Loss Areas - Sussex County

Source: FEMA Region 2 2011, 2014
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Impact on Critical Facilities

HAZUS-MH was used to estimate the flood loss potentia to critical facilities exposed to the flood risk. Using
depth/damage function curves, HAZUS estimates the percent of damage to critical facilities. Tables 5.4.4-14
and 5.4.4-15 summarize the number of critical facilities located in the flood zones by type and jurisdiction.

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

Table 5.4.4-14. Number of Critical Facilities Located in the 1-percent Annual Chance Flood Zone

Facility Types

Bt

2

g

<

Municipality =
Borough of Andover 0 0
Township of Andover 0 0
Borough of Branchville 0 0
Township of Byram 2 2
Township of Frankford 1 0
Borough of Franklin 0 0
Township of Fredon 0 0
Township of Green 0 0
Borough of Hamburg 0 0
Township of Hampton 0 0
Township of Hardyston 0 0
Borough of Hopatcong 0 0
Township of Lafayette 0 0
Township of Montague 0 0
Town of Newton 0 0
Borough of Ogdensburg 0 0
Township of Sandyston 0 0
Township of Sparta 0 0
Borough of Stanhope 0 0
Township of Stillwater 0 0
Borough of Sussex 0 0
Township of Vernon 1 0
Township of Walpack 0 0
Township of Wantage 0 0
Sussex County Total 4 2

Source: FEMA 2014, Sussex County
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Table 5.4.4-15. Number of Critical Facilities Located in the 0.2-Percent Annual Chance Flood Zone

Facility Types

Municipality
Borough of Andover

Township of Andover

Borough of Branchville

Township of Byram

Township of Frankford

Borough of Franklin
Township of Fredon
Township of Green

Borough of Hamburg

Township of Hampton

Township of Hardyston

Borough of Hopatcong
Township of Lafayette
Township of Montague
Town of Newton
Borough of Ogdensburg
Township of Sandyston
Township of Sparta
Borough of Stanhope
Township of Stillwater
Borough of Sussex

Township of Vernon
Township of Walpack
Township of Wantage

Sussex County Total
Source: FEMA 2014, Sussex County

I\JOOOOOOOOOOOOOOOOOOOOI\)OOOWaStewaterPump

r|lo|lo|lo|lo|o|o|o|o|lo|o|o|lr|o|lo|o|o|o|lo|o|o|o|o|o|o INal
Rr|lo|lo|lo|r|o|lo|lo|lo|lo|o|lo|lo|lo|o|o|o|o|lo|o|o|o|o|o|o BNGeEn:
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Impact on the Economy

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

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

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

HAZUS-MH estimated the amount of debris generated from the 1-percent annual chance flood event. The
model breaks down debris into three categories: 1) finishes (dry wall, insulation, etc.); 2) structural (wood,
brick, etc.) and 3) foundations (concrete slab and block, rebar, etc.). The distinction is made because of the
different types of equipment needed to handle the debris. Table 5.4.6-15 summarizes the debris estimated for
the 1-percent flood annual chance event.

Please note this table only represents estimated debris generated by riverine flooding and does not include
additional potential damage and debris which may be generated with the presence of wind.

Table 5.4.4-16. Estimated Debris Generated from the 1-percent Flood Event

1% Flood Event
Municipality Structure Foundation
(tons) (tons)
Borough of Andover 25 25 0 0
Township of Andover 6 6 0 0
Borough of Branchville 33 33 0 0
Township of Byram 243 235 5 3
Township of Frankford 196 147 28 21
Borough of Franklin 96 85 7 4
Township of Fredon 0 0 0 0
Township of Green 82 59 13 9
Borough of Hamburg 0 0 0 0
Township of Hampton 12 12 0 0
Township of Hardyston 11 8 2 1
Borough of Hopatcong 28 27 1 1
Township of Lafayette 62 62 0 0
Township of Montague 439 241 115 83
Town of Newton 81 61 12 8
Borough of Ogdensburg 15 15 0 0
Township of Sandyston 123 7 27 19
Township of Sparta 797 312 288 197
Borough of Stanhope 12 7 3 2
Township of Stillwater 85 70 9 6
Borough of Sussex 67 28 23 16
Township of Vernon 904 605 179 120
Township of Walpack 119 26 53 40
Township of Wantage 271 189 48 33
Sussex County Total 3,707 2,331 814 562

Source: HAZUS-MH 3.0
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Impact on the Environment

As discussed, floodplains serve beneficial and natural functions on ecological/environmental, social, and
economic levels. Areasin the floodplain that typically provide these natural functions and benefits are wetlands,
riparian areas, senditive areas, and habitats for rare and endangered species. Floods however can also lead to
negative impacts on the environment. Loss of riparian buffers, land use change within a watershed, and
introduction of non-natural contaminants may cause environmental issues when floods occur (Montz and Tobin
1997; Rubin 2013).

To determine the exposure of the natural and beneficial land in Sussex County to the flood hazard, the acreage
of wetlands, forested land, and endangered species was calculated. Refer to Table 5.4.4-18.

Table 5.4.4-18. Acreage of Natural and Beneficial Land Located in the Floodplain

Areain the 1- Area in the 0.2-
Percent Annual Percent Annual
Chance Floodplain Chance Floodplain
Wetlands (acres) (acres)
Wetlands 14,239 14,601
Forest 4,091 4,425
Endangered Species 141,182 171,555

Source: NJDEP 2015, NJDEP 2012, FEMA 2011

The basic environmental impact of major flooding is morphological; the shape of the river valey is often
determined more by a catastrophic event. This processisa primary factor in forming the natural habitat for flora
and fauna and may influence habitats beyond the river corridor (Hickey and Salas 1995).

Flooding can cause awide range of environmental impacts. Impactsinclude but are not limited to erosion, loss
of vegetation and habitats which may lead to decreased protection of the waterbody from adjacent land uses and
degraded water quality. In addition, floods may generate large amounts of tree and construction debris (refer to
Table 5.4.5-16), disperse household hazardous waste into the fluvial system, and contaminate water supplies and
wildlife habitats with extremely toxic substances. Hoods of greater depth are likely to result in greater
environmental damage than floods of lesser depth. Long duration floods could exacerbate environmental
problems because clean-up will likely be delayed and contaminants have the potential of remaining in the
environment for alonger period of time. Cleaning up after aflood presents additional environmental concerns.
The volume of debris to be collected, the extent to which public utilities (water supply systems and sewer
operations) have been damaged, and the quantity of agricultural and industrial pollutants entering water bodies
might present additional issues (Montz and Tobin 1997; Rubin 2013).

Effect of Climate Change on Vulnerability

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

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.4-32
Te| May2016




SECTION 5.4.4: FLOOD

Change of Vulnerability

Sussex County and its municipalities continue to be vulnerable to the flood hazard. However, there are several
differences between the exposure and potential 10ss estimates between this plan update to the resultsin the 2011
HMP. Their differences are due to the new and updated population (U.S. Census 2010 is now available) and
building inventories used, and more accurate flood depth grids used to estimate potential lossesin HAZUS-MH
due to the availability of their DFIRM.

For example, the 2011 HMP building inventory was the default HAZUS-MH MR4 Patch 2 general building
stock with replacement values based on 2006 RS Means. For the 2016 HMP update, the potentia loss analysis
was conducted using a custom county-wide building inventory using 2015 RS Means and the MODIV tax
assessment data. The 2011 HMP potential loss estimates were only summarized at the county level for each
occupancy class; however the 2016 update estimates potential losses at the structure level using the updated
building inventory and summarized for each municipality.

For this plan update, an updated depth grid, generated using 2011 FEMA effective FIRM maps for the 2014
New Jersey State HMP, was used for Sussex County. The depth grid was integrated into HAZUS-MH, and the
model was run to estimate potential losses at the structure level utilizing the custom building inventory devel oped
for this plan update.

Overall, this vulnerability assessment uses a more accurate and updated building inventory and updated flood
mapping which provides more accurate estimated exposure and potential losses for Sussex County.

Future Growth and Development

As discussed in Section 4, areas targeted for future growth and development have been identified across the
county. Any areas of growth could be potentially impacted by the flood hazard if located within theidentified
hazard areas. Figure 5.4.4-5 illustrates the identified areas of potential new development in relation to the
flood boundaries. It istheintention of the county and all participating municipalities to discourage devel opment
in vulnerable areas or to encourage higher regulatory standards on the local level.

Additional Data and Next Steps

A HAZUS-MH flood analysis was conducted for Sussex County using the most current and best available data
including updated population data, building and critical facility inventories, and DFIRM. Asadditional FEMA
Risk Mapping, Assessment, and Planning (Risk MAP) products become available, these may be used to
further enhance this assessment (e.g. depth grids for additional recurrence intervals).

Specific mitigation actions addressing improved data collection and further vulnerability analysisisincluded in
Volume I, Section 9 of this plan.
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Figure 5.4.4-5. Potential New Development and Flood Boundaries

Source: FEMA 2011, Sussex County
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5.4.5 GEOLOGIC

2016 HMP UPDATE CHANGES

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and potential change in climate and its impacts on
the geological hazardsis discussed. The geological hazards is now located in Section 5 of the plan update.
It includes landslide, land subsidence and sinkholes, all of which were profiled separately in the 2011 HMP.

» New and updated figures from federal and state agencies are incorporated. U.S. 2010 Census data was
incorporated, where appropriate.

» Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the geological hazards and it now directly follows the hazard
profile.

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

5.4.5.1 PROFILE

Hazard Description

Geologic hazards are any geological or hydrological processes that pose a threat to humans and natural
properties. Every year, severe natural events destroy infrastructure and cause injuries and deaths. Geologic
hazards may include volcanic eruptions and other geothermal related features, earthquakes, landslides and other
dope failures, mudflows, sinkhole collapses, snow avalanches, flooding, glacial surges and outburst floods,
tsunamis, and shoreline movements. For the purpose of this HMP update, only landsides and land
subsidence/sinkholes will be discussed in this hazard profile.

Landslides

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

In New Jersey, there are four main types of landslides: slumps, debris flows, rockfalls, and rockslides. Slumps
are coherent masses that move downslope by rotational dlip on surfaces that underlie and penetrate the landslide
deposit (Briggs et a 1975). A debris flow, aso known as a mudslide, is a form of rapid mass movement in
which loose soil, rock, organic matter, air, and water mobilize as slurry that flows downslope. Debrisflows are
often caused by intense surface water from heavy precipitation or rapid snow melt. This precipitation loosens
surface matter, thus triggering the diide. Rockfalls are common on roadway cuts and steep cliffs. These
landslides are abrupt movements of geological material such as rocks and boulders. Rockfalls happen when
these materials become detached. Rockslides are the movement of newly detached segments of bedrock sliding
on bedrock, joint, or fault surfaces (Delano and Wilshusen 2001).
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Landslides can cause several types of secondary effects, such as blocking access to roads, which can isolate
residents and businesses and delay commercial, public, and private transportation. This could result in economic
losses for businesses. Other potential problems resulting from landslides are power and communication failures.
Vegetation or poles on slopes can be knocked over, resulting in possible losses to power and communication
lines. Landslides also have the potential of destabilizing the foundation of structures, which may result in
monetary lossfor residents. They also can damage rivers or streams, potentially harming water quality, fisheries,
and spawning habitat.

Subsidence/Sinkholes

Land subsidence can be defined as the sudden sinking or gradual downward settling of the earth’s surface with
little or no horizontal motion, owing to the subsurface movement of earth materials (USGS 2000). Subsidence
often occurs through the loss of subsurface support in karst terrain, which may result from a number of natural-
and human-caused occurrences. Karst describes a distinctive topography that indicates dissolution of underlying
carbonate rocks (limestone and dolomite) by surface water or groundwater over time. The dissolution process
causes surface depressions and the development of sinkholes, sinking stream, enlarged bedrock fractures, caves,
and underground streams (New Jersey State HMP 2014).

Sinkholes, the type of subsidence most frequently seenin New Jersey, are anatural and common geologic feature
in areas with underlying limestone, carbonate rock, salt beds, or other rocks that are soluble in water. Over
periods of time, measured in thousands of years, the carbonate bedrock can be dissolved through acidic rain
water moving in fractures or cracksin the bedrock. This createslarger openingsin the rock through which water
and overlying soil materials will travel. Over time the voids will enlarge until the roof over the void is unable
to support the land above at which time it will collapse, forming asinkhole. 1n this example the sinkhole occurs
naturally, but in other cases the root causes of a sinkhole are anthropogenic. These anthropogenic causes can
include changesto the water balance of an area such as: over-withdrawal of groundwater; diverting surface water
from alarge area and concentrating it in asingle point; artificially creating ponds of surface water; and drilling
new water wells. These actions can accelerate the natural processes of creation of soil voids, which can have a
direct impact on sinkhole creation (New Jersey State HMP 2014).

The State’ s susceptibility to subsidence is also due in part to the number of abandoned mines throughout New
Jersey. The mining industry in New Jersey dates back to the early 1600s when cooper was first mined by Dutch
settlers aong the Delaware River in Warren County. There are approximately 450 underground mines in New
Jersey, al of which are now abandoned. Although mines have closed in New Jersey, continued development in
the northern part of the State has been problematic because of the extensive mining there which has caused
widespread subsidence. One problem is that the mapped locations of some of the abandoned mines are not
accurate. Another issueisthat many of the surface openings were improperly filled in, and roads and structures
have been built adjacent to or on top of these former mine sites (USGS 2006; New Jersey State HMP 2014).

Both natural and man-made sinkholes can occur without warning. Slumping or falling fence posts, trees, or
foundations, sudden formation of small ponds, wilting vegetation, discolored well water, and/or structural cracks
in walls and floors, are all specific signs that a sinkhole is forming. Sinkholes can range in form from steep-
walled holes, to bowl, or cone-shaped depressions. When sinkholes occur in developed areas they can cause
severe property damage, disruption of utilities, damage to roadways, injury, and loss of life (New Jersey State
HMP 2014).
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Location

Landslides

The entire U.S. experiences landslides, with 36 states having moderate to highly severe landslide hazards.
Expansion of urban and recreational developments into hillside areas exposes more people to the threat of
landslides each year. According to the USGS, Sussex County haslow landslide potential. For afigure displaying
the landdide  potential of the  conterminous  United  States, please refer  to
http://pubs.usgs.gov/fs2005/3156/2005-3156.pdf (USGS 2005). Other resources, specifically the National
Landslide Hazard Program (NLHP), provide a more detailed level of susceptibility analysis for the State. Based
off this data and as visualized in Figure 5.4.5-1, Sussex County primarily has alow landslide potential except
along parts of its north/northwestern border, where it has a high susceptibility/moderate incidence rate. The
Townships of Montague, Sandyston, and Walpack are the only jurisdictions within the county to be impacted by
thisanalysis.

Although the data from NLHP provides a starting place for the county to investigate where its land is more
vulnerable to landdlides, historic landdlide locations also indicate potential risk areas. New Jersey has an
extensive history of landdlides, and they can occur for avariety of reasons. Based off historic landslide locations,
the areas most susceptible to landslides are the western and southwestern portions of the county. Figure 5.4.5-2
illustrates the historic landslide locations in Sussex County. According to the figure, landslides (particularly
debris flows) have occurred throughout Sussex County with alarge number occurring in Vernon.

Although the two figures appear to present contradictory information, the discrepancy in potential hazard areas
and previous occurrences demonstrates that landslides can occur almost anywhere in the county. Many of the
landslide incidents documented under Figure 5.4.5-2 are the result of Hurricane Irene and storm damage
destabilizing roads and causing debris flows. This demonstrates how landslides can be an unexpected secondary
hazard during another disaster event. More information on the Hurricane Irene-related landdides can be found
later in this profile or in Appendix E.
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Figure 5.4.5-1. Landslide Susceptibility in Sussex County
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Figure 5.4.5-2. Historic Landslide Locations in Sussex County, 1869 to 2015

Source: NJGWS 2014
NJGWS  New Jersey Geological Water Survey
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Subsidence/Sinkholes

New Jersey is susceptible to the effects of subsidence and sinkholes, primarily in the northern and northwestern
section of the State, which includes Sussex County. Land subsidence and sinkholes have been known to occur
asaresult of natural geologic phenomenon or asaresult of human alteration of surface and underground geology.
Theonly spatial coveragefor historic sinkholesin the State of New Jersey isin Sussex County; however, limiting
analysis of past occurrences for other counties in the state.

Naturally occurring subsidence and sinkholes in New Jersey occur within bands of carbonate bedrock. In
northern New Jersey, there are more than 225 square miles that are underlain by limestone, dolomite, and marble.
In some areas, no sinkholes have appeared, while in others, sinkholes are common. In southern New Jersey,
there are approximately 100 miles which are locally underlain by a lime sand with thin limestone layers. No
collapse sinkholes have been identified; however, there are some features which could be either very shallow
solution depressions or wind blowout features. Sussex County has numerous bands of carbonate rock running
throughout most of the county; the only areas not containing notable bands of carbonate rock are along the
southwestern border and part of the northern section of the county. Overall, approximately 24.9 percent (133.1
square miles) of the county has carbonate rock formation (NJGWS 2005; Godt 2001).

Substantial areas of the New Jersey Highlands are underlain by carbonate rocks, including portions of Sussex
County (Figure 5.4.5-3). These rock formations, consisting primarily of limestone, dolomite, and marble, have
unique characteristics that require responses to both the policy level and in specific technical guidance to
municipalities. According to the NJDEP, 59 of the 88 municipalities within the Highlands region contain
carbonate rocks, with eight of those municipalities located in Sussex County. As seen in Figure 5.4.5-3, the
Highlands Region has severa large areas of carbonate rock formations and karst features exist in some, but not
all, of these areas (Highlands Regiona Master Plan 2008).
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Figure 5.4.5-3. Carbonate Rock in the New Jersey Highlands

Source: New Jersey Highlands Council 2007
Note: The red circle indicates the approximate location of Sussex County.

As previously stated, abandoned mines are a source for sinkholes and subsidence in New Jersey. Mines create
voids under the earth's surface, making areas above mines more susceptible to land subsidence. Sinkholes and
subsidence occur from the collapse of the mine roof into a mine opening. Areas most vulnerable to sinkholes
are those where mining occurred 20 to 30 feet below the surface. Figure 5.4.5-4 shows the location of the
mapped abandoned minesin New Jersey. The datafrom NJGWS and the figure indicate that Sussex County has
75 abandoned mines, mainly iron mines with afew lead, zinc, and uranium mines. These mines are principally
located in the eastern and southern portions of the county (NJGWS 2006).
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Figure 5.4.5-4. Abandoned Mines in Sussex County

Source: NJGWS 2006
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Extent

Landslide

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

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

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

Subsidence/Sinkhole

Landslide subsidence occurs slowly and continuously over time or abruptly for various reasons. Subsidence and
sinkholes can occur dueto either natural processes (karst sinkholes in areas underlain by soluble bedrock) or as
aresult of human activities. Subsidence in the U.S. has directly affected more than 17,000 square miles in 45
states, and associated annua costs are estimated to be approximately $125 million. The principal causes of
subsidence are aguifer-system compaction, drainage of organic soils, underground mining, hydrocompaction,
natural compaction, sinkholes, and thawing permafrost (Galloway et al. 2000). There are several methods used
to measure land subsidence. Globa Positioning System (GPS) is a method used to monitor subsidence on a
regional scale. Benchmarks (geodetic stations) are commonly space around four miles apart (State of California
2009).

Anacther method which is becoming increasingly popular is Interferometric Synthetic Aperture Radar (INSAR).
INSAR is a remote sensing technique that uses radar signals to interpolate land surface elevation changes. Itis
a cost-effective solution for measuring land surface deformation for a region while offering a high degree of
spatial detail and resolution (State of California 2009).

Previous Occurrences and Losses

Numerous sources provided historical information regarding previous occurrences and losses associated with
geological hazard events throughout Sussex County. According to the NJDEP, Sussex County has experienced
36 landslide events between 1782 and 2015; however, sinkhole/subsidence history could not be determined due
to limited historical records. Many sources were reviewed for the purpose of this HMP and loss and impact
information could vary depending on the source. Therefore, the accuracy of monetary figures, if any, is based
only on the available information identified during research for this HMP.
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Between 1954 and 2015, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New
Jersey for one geological hazard-related event, classified as severe storms, flooding and mudslide. This
declaration did include Sussex County (FEMA 2015). Sussex County is included in the FEMA disaster
declaration for the remnants of Tropical Storm Lee in 2011. Although this disaster is due to severe storms and
flooding, it resulted in secondary geological hazard impacts in certain locations in the State. Sussex County did
not specifically note geologic incidentstied to this storm event; however, multiple landslides (debris flows) were
recorded in late August 2011. Table 5.4.5-1 lists FEMA DR and EM declarations since 2008 for this HMP
update.

Table 5.4.5-1. FEMA DR and EM Declarations Since 2008 for Geologic Events in Sussex County

FEMA Declaration
Number

Date(s) of Event Event Type Location

Six Countiesin New
Jersey including Sussex
County

September 28, 2011 - October 6, Remnants of Tropical

iRt 2011 Storm Lee

Source: FEMA 2015

The New Jersey State HMP aso documents notable geologic incidents, including both landdides and
sinkholes/subsidence. None of these narrative events occurred in Sussex County, although neighboring counties
experienced several events.

Known geological hazard events that have impacted Sussex County between 2008 and 2015 are identified in
Appendix E. Refer to the 2011 HMP for geological hazard events prior to 2008. With geological hazard
documentation being so extensive, not all sources have been identified or researched. Therefore, Appendix E
may not include all events that have occurred in Sussex County.

Probability of Future Occurrences

Based upon risk factors and past occurrences, it is likely that geological hazards will occur in Sussex County in
the future. Landslide probabilities are largely a function of surface geology, but are also influenced by both
weather and human activities. Because of the large number of landslides precipitated by Hurricane Irene in
August 2011, landdlide probahility for Sussex County can be calculated in two ways. If each individual landslide
during Hurricane Irene is considered a unique event, then based on NJGWS historic data, Sussex County can
expect to experience 0.47 landslide events per year. In contrast, if al of the Hurricane Irene-related landslides
are treated as a single event due to having the same cause, then Sussex County can expect to experience 0.2
landslide events per year. With these factors taken into consideration (and with treating landslides from
Hurricane Irene as asingle event), the county has experienced one landslide event every 1-2 years. Additionally,
the county experiences sinkhole and subsidence events every 5-10 years. Specific analyses on the probability of
future geologic hazard calculations can be seen in the following two tables, where the first table treats the
landslides during Hurricane Irene each as unique events and the second table treats these landslides as one
combined event.

There are presumably other smaller landslides and sinkholes that have occurred in the county that have not been
reported to the NJGWS and are not included in these calculations. The county will continue to experience the
direct and indirect impacts of geological hazards and itsimpacts on occasion, with the secondary effects causing
potential disruption or damage to communities. The table below shows the probability of future geologic events
impacting the county, as based on data from the previous occurrences table in Appendix E.
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Table 5.4.5-2. Probability of Future Occurrence of Geologic Events, Calculation One

Probability of
Number of Recurrence event Percent Chance of
Occurrences Between Rate of Interval Occurring in Occurring in Any
Hazard Type 1950 and 2015 Occurrence (inyears) | Any Given Year Given Year

Debris Flows 31 0.48 2.13 0.47 47.0%
Rockfalls 2 0.03 33.00 0.03 3.0%
Rockslide 1 0.02 66.00 0.02 1.5%
Slump 2 0.03 33.00 0.03 3.0%
Sinkhole 1 0.02 66.00 0.02 1.5%

Source:  NJDEP 2012; NOAA-NCDC 2015; NJ.Com 2015; N] State HMP 2011

Note: The calculations in this table are based off each landslide during Hurricane Irene being treated as unique events. The most notable
differences in calculations for this table are for the debris flows.

Table 5.4.5-3. Probability of Future Occurrence of Geologic Events, Calculation Two

Probability of
Number of Recurrence event Percent Chance of
Occurrences Between Rate of Interval Occurring in Occurring in Any

Hazard Type 1950 and 2015 Occurrence (in years) Any Given Year Given Year
Debris Flows 13 0.20 5.07 0.20 19.7%
Rockfalls 2 0.03 33.00 0.03 3.03%
Rockslide 1 0.02 66.00 0.02 1.52%
Slump 2 0.03 33.00 0.03 3.03%
Sinkhole 1 0.02 66.00 0.02 1.52%

Source:  NJDEP 2012; NOAA-NCDC 2015; NJ.Com 2015; N] State HMP 2011

Note: The calculations in this table are based off all the landslides during Hurricane Irene being treated as a single event. The most notable
differences in calculations for this table are for the debris flows.

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

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes.

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.
Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase
in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-
2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of
4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual
temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),
which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate
Change Adaptation Task Force 2013). Both northern and southern New Jersey have become wetter over the
past century. Northern New Jersey’s 1971-2000 precipitation average was over 5” (12 percent) greater than the
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average from 1895-1970. Southern New Jersey became 2" (5 percent) wetter late in the 20th century (Office of
New Jersey State Climatol ogist).

Landslides

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

Subsidence/Sinkholes

Similar to landdlides, climate change will affect subsidence and sinkholes in New Jersey. As discussed
throughout this profile, one of the triggers for subsidence and sinkholes is an abundance of moisture which has
the potential to permeate the bedrock causing an event. Climatologists expect an increase in annual precipitation
amounts. Thisincrease will coincide with an increased risk in subsidence and sinkholesin vulnerable areas.

More recently, sinkholes have been correlated to land use practices, especially from groundwater pumping and
from construction and development practices. Sinkholes may also form when the land surface is changed, such
aswhen industrial and runoff-storage ponds are created. The substantial weight of the new material can trigger
an underground collapse of supporting material, thus causing asinkhole. Additionally, the overburden sediments
that cover buried cavities in the aquifer systems are delicately balanced by groundwater fluid pressure.
Groundwater is helping keep the surface soil in place. Pumping groundwater for urban water supply and for
irrigation can produce new sinkholes in sinkhole-prone areas. If pumping resultsin alowering of groundwater
levels, then underground structural failure, sinkholes may occur as well (USGS 2014).

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.5-12
Tt May 2016




SECTION 5.4.5: GEOLOGIC

5.4.5.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For geologic hazards, the known landslide and subsidence/sinkhole vulnerable areas as identified by the New
Jersey Geologic and Water Survey have been identified as the hazard area. The following text evaluates and
estimates the potential impact of geologic hazards on the county including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

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

To determine vulnerability, a spatial analysis was conducted in GIS using the landslide susceptibility and
geological hazard datasets discussed below. When the analysis determined the hazard area may potentialy
impact the areain ajurisdiction, or the location of critical facilities, these locations were deemed vulnerable to
the hazard.

Data and Methodology

According to Radbruch-Hall et al., the Landslide Incidence and Susceptibility GIS layer from National
Atlas*“...was prepared by evaluating formations or groups of formations shown on the geologic map of the
United States (King and Beikman 1974) and classifying them as having high, medium, or low landdlide
incidence (number of landslides) and being of high, medium, or low susceptibility to landdliding. Thus,
those map units or parts of units with more than 15 percent of their area involved in landdiding were
classified as having high incidence; those with 1.5 to 15 percent of their area involved in landdliding, as
having medium incidence; and those with less than 1.5 percent of their area involved, as having low
incidence. This classification scheme was modified where particular lithofacies are known to have variable
landdlide incidence or susceptibility. In continental glaciated areas, additional data were used to identify
surficial deposits that are susceptible to slope movement. Susceptibility to landsliding was defined as the
probable degree of response of the areal rocks and soils to natural or artificia cutting or loading of slopes
or to anomalously high precipitation. High, medium, and low susceptibility are delimited by the same
percentages used in classifying the incidence of landdiding. For example, it was estimated that a rock or
soil unit characterized by high landslide susceptibility would respond to widespread artificia cutting by
some movement in 15 percent or more of the affected area. We did not evaluate the effect of earthquakes
on dope stahility, although many catastrophic landglides have been generated by ground shaking during
earthquakes. Areas susceptible to landslides under static conditions would probably also be susceptible to
failure during earthquakes’ (Radbruch-Hall 1982).
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The NJGWS' Carbonate Formations GIS layer differentiates areas of carbonate and non-carbonate
geological formations for New Jersey. According to the NJGS, the areas of carbonate have a potential for
natural subsidence (also known as karst areas).

In an attempt to estimate Sussex County’s vulnerability to landdides and subsidence and sinkholes, these
layers were used to coarsely define the general hazard area. The layers were overlaid upon the Sussex
County 2010 U.S. Census popul ation data, updated building inventory, and Sussex County’ s critical facility
inventory to estimate exposure.

The limitations of this analysis are recognized and are only used to provide a general estimate of exposure and
vulnerability. Over time additional data will be collected to allow better analysis for this hazard. Available
information and a preliminary assessment are provided below.

Impact on Life, Health and Safety

To estimate the population located within the geologic hazard areas, the hazard area boundaries were overlaid
upon the 2010 U.S. Census population data (U.S. Census, 2010). The Census blocks with their center (centroid)
within the landslide and carbonate area boundaries were used to calculate the estimated population considered
exposed to the hazard. Please note the Census blocks do not align exactly with the hazard areas and, therefore,
these estimates should be considered for planning purposes only.

Table 5.4.5-4 summarizes the popul ation within each identified hazard area by municipality (U.S. Census 2010).
The remainder of the county is not located in the high susceptibility/moderate incidence landslide areg; it is
located within the low incidence landslide area.

Specifically, the population located downslope of the landslide hazard areas are particularly vulnerable to this
hazard. Due to the nature of Census block data and uncertain area impacted downslope of a landslide event, it
is difficult to determine demographics of populations vulnerable to mass movements of geological material.

Table 5.4.5-4. Estimated Population Located in the Geologic Hazard Areas

High Susceptibility/Moderate
Total Population NJGWS-Karst Area Incidence Landslide Area
(2010 U.S. Population Percent Population Percent
Municipalities Census) Exposed Total Exposed Total
288 0 (0]

Borough of Andover 606 47.5% .0%
Township of Andover 6,319 2,889 45.7% 0 0.0%
Borough of Branchville 841 297 35.3% 0 0.0%
Township of Byram 8,350 531 6.4% 0 0.0%
Township of Frankford 5,565 268 4.8% 0 0.0%
Borough of Franklin 5,045 3,970 78.7% 0 0.0%
Township of Fredon 3,437 459 13.4% 0 0.0%
Township of Green 3,601 2,499 69.4% 0 0.0%
Borough of Hamburg 3,277 2,787 85.0% 0 0.0%
Township of Hampton 5,196 1,362 26.2% 0 0.0%
Township of Hardyston 8,213 4,151 50.5% 0 0.0%
Borough of Hopatcong 15,147 0 0.0% 0 0.0%
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High Susceptibility/Moderate
NJGWS-Karst Area Incidence Landslide Area

Total Population

Municipalities Census) Exposed Total Exposed Total
Township of Lafayette 2,538 1,068 42.1% 0 0.0%
Township of Montague 3,847 2,292 59.6% 3,810 99.0%
Town of Newton 7,997 4,244 53.1% 0 0.0%
Borough of Ogdensburg 2,410 1,867 77.5% 0 0.0%
Township of Sandyston 1,998 620 31.0% 1,250 62.6%
Township of Sparta 19,722 3,109 15.8% 0 0.0%
Borough of Stanhope 3,610 0 0.0% 0 0.0%
Township of Stillwater 4,099 2,164 52.8% 0 0.0%
Borough of Sussex 2,130 0 0.0% 0 0.0%
Township of Vernon 23,943 4,715 19.7% 0 0.0%
Township of Walpack 16 9 56.3% 6 37.5%
Township of Wantage 11,358 445 3.9% 0 0.0%
Sussex County Total 149,265 40,034 26.8% 5,066 3.4%

Source:  United States Census 2010; NJGWS

Impact on General Building Stock

In general, the built environment located in the high susceptibility/moderate incidence zones and the popul ation,

structures and infrastructure located downslope are vulnerable to this hazard. In an attempt to estimate the
general building stock vulnerable to this hazard, the building replacement cost values (buildings and contents)
were determined for the buildings with their centroids within the approximate geologic hazard areas. Table
5.4.5-5 summarizes the exposed building stock in the landslide susceptibility and subsidence hazard areas by
municipality. As stated above, the remainder of the county is not located in the high susceptibility/moderate
incidence areg; it is in the low incidence area. Municipalities with areas defined as low landslide incidence
include Montague, Sandyston and Walpack; refer to Figure 5.4.5-1 presented earlier in this section.
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Table 5.4.5-5. Estimated Building Exposure in the Geologic Hazard Areas

Total High Susceptibility/Moderate Incidence
Replacement NJGWS-Karst Area Landslide Area

Total Cost Value Exposed Exposed
Number of | (structure and Replacement % Replacement
Municipality Buildings contents) # Buildings Value Total # Buildings Value

Borough of Andover 257 $182,562,894 $57,441,735 | 31.5% 0 0.0% $0

Township of Andover 2,248 $1,259,872,091 832 37.0% | $389,977,595 | 31.0% 0 0.0% $0 0.0%

Borough of Branchville 353 $174,318,470 111 31.4% | $48,198,523 | 27.6% 0 0.0% $0 0.0%

Township of Byram 3,401 $1,543,404,464 218 6.4% | $99,500,701 | 6.4% 0 0.0% $0 0.0%

Township of Frankford 2,716 $1,653,244,645 102 3.8% | $84,219,174 | 5.1% 0 0.0% $0 0.0%

Borough of Franklin 1,630 $881,717,214 1,368 83.9% | $710,251,061 | 80.6% 0 0.0% $0 0.0%

Township of Fredon 1,236 $842,171,127 113 9.1% | $67,425407 | 8.0% 0 0.0% $0 0.0%

Township of Green 1,280 $962,383,257 915 71.5% | $743,457,272 | 77.3% 0 0.0% $0 0.0%

Borough of Hamburg 1,464 $747,007,403 1,210 82.7% | $625,285,229 | 83.7% 0 0.0% $0 0.0%

Township of Hampton 2,143 $1,398,457,332 815 38.0% | $620,791,042 | 44.4% 0 0.0% $0 0.0%

Township of Hardyston 3,731 $1,652,499,901 2,312 62.0% | $1,042,265,110| 63.1% 0 0.0% $0 0.0%

Borough of Hopatcong 6,378 $2,224,090,408 0 0.0% $0 0.0% 0 0.0% $0 0.0%

Township of Lafayette 1,020 $802,389,890 531 52.1% | $388,321,883 | 48.4% 0 0.0% $0 0.0%

Township of Montague 1,972 $858,431,631 1,133 57.5% | $481,080,865 | 56.0% 1,929 97.8% | $843,493,589 | 98.3%
Town of Newton 2,320 $1,504,040,803 1,455 62.7% | $808,978,405 | 53.8% 0 0.0% $0 0.0%

Borough of Ogdensburg 915 $390,034,452 701 76.6% | $302,371,341 | 77.5% 0 0.0% $0 0.0%

Township of Sandyston 1,136 $588,862,570 334 29.4% | $230,730,635 | 39.2% 585 51.5% | $371,282,636 | 63.1%
Township of Sparta 7,447 $4,731,600,744 1,286 17.3% | $809,670,046 | 17.1% 0 0.0% $0 0.0%

Borough of Stanhope 1,468 $859,784,777 0 0.0% $0 0.0% 0 0.0% $0 0.0%

Township of Stillwater 1,871 $931,811,957 965 51.6% | $511,409,996 | 54.9% 0 0.0% $0 0.0%

Borough of Sussex 579 $424,677,833 0 0.0% $0 0.0% 0 0.0% $0 0.0%

Township of Vernon 11,280 $4,759,388,701 2,675 23.7% | $1,429,071,427| 30.0% 0 0.0% $0 0.0%

Township of Walpack 25 $16,093,258 12 48.0% | $7,039,461 | 43.7% 7 28.0% | $3,576,249 | 22.2%
Township of Wantage 4,156 $2,250,158,879 166 4.0% | $118,027,239 | 5.2% 0 0.0% $0 0.0%

Sussex County Total 61,026 $31,639,004,702 17,342 28.4% |$9,575,514,146 | 30.3% 2,521 4.1% |$1,218,352,473| 3.9%

Source: Sussex County, N Department of the Treasury, 2015, NJGWS
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Impact on Critical Facilities

To estimate exposure, the approximate hazard areas were overlaid upon the essential and municipal facilities.
As stated earlier, a majority of the Sussex County, with the exception of portions of Montague, Sandyston and
Walpack, islocated in the high susceptibility/moderate incidence area. Critical facilities located in this defined
hazard area are potentially exposed to the landdlide hazard; refer to Table 5.4.5-6. Table 5.4.5-7 summarizesthe
number of critical facilities located in the carbonate formation hazard area

In addition to critical facilities, a significant amount of infrastructure can be exposed to mass movements of
geological material:

* Roads—Access to major roads is crucia to life-safety after a disaster event and to response and
recovery operations. Landdides can block egress and ingress on roads, causing isolation for
neighborhoods, traffic problems, and delays for public and private transportation. This can result in
economic losses for businesses.

* Bridges—Landslides can significantly impact road bridges. Mass movements can knock out bridge
abutments or significantly weaken the soil supporting them, making them hazardous for use.

* Power Lines—Power lines are generally elevated above steep slopes; but the towers supporting
them can be subject to landdlides. A landslide could trigger failure of the soil underneath a tower,
causing it to collapse and ripping down the lines. Power and communication failures due to
landslides can create problems for vulnerable populations and businesses.

* Rail Lines— Similar to roads, rail lines are important for response and recovery operations after a
disaster. Landdides can block travel along the rail lines, which would become especialy
troublesome, because it would not be as easy to detour arail lineasitison alocal road or highway.
Many residents rely on public transport to get to work around the county and into New Y ork City,
and a landslide event could prevent travel to and from work.

Several other types of infrastructure may also be exposed to landdlides, including water and sewer infrastructure.
At thistime all critical facilities, infrastructure, and transportation corridors located within the hazard areas are
considered vulnerable until more information becomes available.
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Table 5.4.5-6. Critical Facilities in the High Susceptibility/Moderate Incidence Landslide Hazard Area

Facility Types

Substation

Municipality
Borough of Andover

Township of Andover

Borough of Branchville

Township of Byram

Township of Frankford

Borough of Franklin
Township of Fredon
Township of Green

Borough of Hamburg

Township of Hampton
Township of Hardyston
Borough of Hopatcong
Township of Lafayette
Township of Montague
Town of Newton
Borough of Ogdensburg
Township of Sandyston
Township of Sparta
Borough of Stanhope

Township of Stillwater

Borough of Sussex

Township of Vernon
Township of Walpack
Township of Wantage

Sussex County Total

Source: Sussex County, NJGWS
Note: DPW - Department of Public Works
EMS - Emergency Medical Services
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Table 5.4.5-7. Critical Facilities in the Carbonate Formation Hazard Area

Facility Types

Substation

Municipality
Borough of Andover

Township of Andover

Borough of Branchville

Township of Byram

Township of Frankford

Borough of Franklin
Township of Fredon
Township of Green

Borough of Hamburg

Township of Hampton
Township of Hardyston
Borough of Hopatcong
Township of Lafayette
Township of Montague
Town of Newton
Borough of Ogdensburg
Township of Sandyston
Township of Sparta
Borough of Stanhope

Township of Stillwater

Borough of Sussex

Township of Vernon
Township of Walpack
Township of Wantage
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Sussex County Total 21 | 12 29 14
Source: Sussex County, NJGWS
Note: DPW - Department of Public Works
EMS - Emergency Medical Services
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Impact on the Economy and Environment

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

A landdlide or sinkhole/subsidence event will alter the landscape. In addition to changes in topography,
vegetation and wildlife habitats may be damaged or destroyed, and soil and sediment runoff will accumulate
downslope potentially blocking waterways and roadways and impacting quality of streams and other water
bodies. Additional environmental impacts include loss of forest productivity.

Landslides, sinkhole and subsidence events can cause major damage to buildings if they occur on the property.
Thereare 17,342 buildingslocated within karst areas and account for $9.6 billion, or 30.3 percent of the county’s
total building assessed value (structure and estimated contents). Additionally, there are 2,521 buildings that
account for $1.2 billion (3.9 percent) of the county’s total building assessed value located in other
sinkhole/subsidence susceptible areas. These dollar value losses to Sussex County’s total building inventory
would impact Sussex County’ s tax base and the local economy.

Many of the major transportation routes in the county could be affected by alandslide or sinkhole/subsidence
event in the designated susceptible areas. These include US-206 and NJ-94, NJ-23, and NJ-284.

Future Growth and Development

Asdiscussed in Section 4 and Volumelll, Section 9, areas targeted for future growth and devel opment have been
identified across Sussex County. It is anticipated that new development within the identified hazard area will
be exposed to such risks. Figure 5.4.5-5 illustrates the identified areas of potential new development in
relation to the geologic hazard boundaries.

Change of Vulnerability

Sussex County and all plan participants continue to be vulnerable to the geologic hazard. The original 2011
HMP detailed past landslide eventsin the county, but did not provide a quantitative vulnerability assessment for
the hazard. For the 2016 HMP update, updated population data, an updated general building stock based upon
2015 RS Means valuations and structural data provided by Sussex County and MODIV tax assessment data, and
an updated critical facility inventory were used to assess the county’ s risk to the hazard aress.

Effect of Climate Change on Vulnerability

Providing projections of future climate change for a specific region is challenging. Some scientists feel that
melting glaciers could induce tectonic activity. Asice melts and water runs off, tremendous amounts of weight
are shifted on the Earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause
seismic plates to dlip and stimulate volcanic activity according to research into prehistoric earthquakes and
volcanic activity. National Aeronautics and Space Administration (NASA) and USGS scientists found that
retreating glaciersin southern Alaska might be opening the way for future earthquakes.

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

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.5-20
Tt May 2016




SECTION 5.4.5: GEOLOGIC

Additional Data and Next Steps

Obtaining historic damages to buildings and infrastructure incurred due to ground failure will help with loss
estimates and future modeling efforts, given a margin of uncertainty. More detailed landslide susceptibility
zones can be generated so that communities can more specifically identify high hazard areas. Further, research
on rainfall thresholds for forecasting landslide potential may also be an option for Sussex County.
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Figure 5.4.5-5. Potential New Development and Geologic Hazard Areas

Source: NJGWS, NLHP, Sussex County
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5.4.6 HURRICANE AND TROPICAL STORM

2016 HMP UPDATE CHANGES

» The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the hurricane and tropical storm hazard.

» The Hurricane and Tropical Storm hazards are now discussed in their own hazard profile — they were

previously incorporated into the High Wind — Straight Line Winds hazard.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2008 and 2015.

A vulnerability assessment was conducted for the hurricane and tropical storm hazard using a more

accurate and updated building inventory; it now directly follows the hazard profile.

YV V VY

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

5.4.6.1 PROFILE

Hazard Description

A tropical cyclone is a rotating, organized system of clouds and thunderstorms that originates over tropical or
sub-tropical waters and has a closed low-level circulation. Tropical depressions, tropical storms, and hurricanes
are all considered tropical cyclones. These storms rotate counterclockwise around the center in the northern
hemisphere and are accompanied by heavy rain and strong winds (NWS 2013a). Almost all tropical stormsand
hurricanes in the Atlantic basin (which includes the Gulf of Mexico and Caribbean Sea) form between June 1
and November 30 (hurricane season). August and September are peak months for hurricane development
(NOAA 2013a).

Over atwo-year period, the U.S. coastline is struck by an average of three hurricanes, one of which is classified
as amajor hurricane. Hurricanes, tropical storms, and tropical depressions pose a threat to life and property.
These storms bring heavy rain, storm surge, and flooding (NOAA 2013b). The cooler waters off the coast of
New Jersey can diminish the energy of storms that have traveled up the eastern seaboard. However, historical
data show that a number of hurricanes/tropical storms have impacted New Jersey, often as the remnants of a
larger storm hitting the Gulf or Atlantic Coast hundreds of miles south of New Jersey. These storms maintain
sufficient wind and precipitation to cause substantial damage to the state.

Tropical cyclones most frequently affect New Jersey during the month of September, though the state has
experienced tropical cyclones throughout the hurricane season, excluding November. Because of peak warm
water temperatures in September, storms usually affect New Jersey during this time (Buchholz and Savadore
1993).

For the purpose of this HMP update, this hazard profile will include hurricanes and tropical storms. Detailed
information regarding these hazards in Sussex County are discussed further in this section.

Hurricanes and Tropical Storm

A tropical storm system is characterized by a low-pressure center and numerous thunderstorms that produce
strong winds and heavy rain (winds are at alower speed than hurricane-force winds, therefore categorized as a
tropical storm instead of a hurricane). Tropical storms strengthen when water evaporated from the ocean is
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released as the saturated air rises, resulting in condensation of water vapor contained in the moist air. They are
fueled by a different heat mechanism than other cyclonic windstorms such as Nor’ Easters and polar lows. The
characteristic that separatestropical cyclonesfrom other cyclonic systemsisthat at any height in the atmosphere,
the center of atropical cyclone will be warmer than its surroundings; a phenomenon called “warm core” storm
systems (NOAA 2013).

A hurricane is atropical storm that attains hurricane status when its wind speed reaches 74 or more miles per
hour (mph). Tropical systems may develop in the Atlantic between the Lesser Antilles and the African coast, or
may develop in the warm tropical waters of the Caribbean and Gulf of Mexico. These storms may move up the
Atlantic Coast of the United States and impact the Eastern Seaboard, or move into the United States through the
states along the Gulf Coast, bringing wind and rain as far north as New England, before moving offshore and
heading east.

NWS issues hurricane and tropical storm watches and warnings. These watches and warnings are issued or will
remain in effect after atropical cyclone becomes post-tropical, when such a storm poses a significant threat to
life and property. The NWS allows the National Hurricane Center (NHC) to issue advisories during the post-
tropica stage. The following are the definitions of the watches and warnings:

e Hurricane/Typhoon Warning is issued when sustained winds of 74 mph or higher are expected
somewhere within the specified areain association with atropical, subtropical, or post-tropical cyclone.
Because hurricane preparedness activities become difficult once winds reach tropical storm force, the
warning is issued 36 hours in advance of the anticipated onset of tropical storm-force winds. The
warning can remain in effect when dangerously high water or combination of dangerously high water
and waves continue, even though winds may be less than hurricane force.

e Hurricane Watch is issued when sustained winds of 74 mph or higher are possible within the specified
areain association with atropical, subtropical, or post-tropical cyclone. Because hurricane preparedness
activities become difficult once winds reach tropical storm force, the hurricane watch isissued 48 hours
prior to the anticipated onset of tropical storm-force winds.

e Tropical StormWarning isissued when sustained winds of 39 to 73 mph are expected somewherewithin
the specified area within 36 hours in association with atropical, subtropical, or post-tropical storm.

e Tropical Sorm Watch isissued when sustained winds of 39 to 73 mph are possible within the specified
areawithin 48 hoursin association with atropical, sub-tropical, or post-tropical storm.

(NWS 2013).

Location

All of Sussex County is vulnerable and at risk to flooding due to heavy rains and winds produced by hurricanes
and tropical storms.

Tropical Storm and Hurricane Tracks

NOAA'sHistorical Hurricane Trackstool isapublicinteractive mapping application that displays Atlantic Basin
and East-Central Pacific Basin tropical cyclone data. This interactive tool catalogs tropical cyclones that have
occurred from 1842 to 2014 (latest date available from data source). Between 1842 and 2014, 18 events
classified as either a hurricane, tropical storm, or tropical depression tracked within 65 nautical miles of Sussex
County. Figure 5.4.6-1 displays tropical cyclone tracks for Sussex County that tracked with 65 nautical miles
between 2008 and 2015 (only one event — Hurricane Irene in 2011, identified as a tropical storm when passing
by the county). Please note that this figure does not show Tropical Storm Lee or Hurricane Sandy because
neither passed Sussex County within 65 nautical miles. However, these and other events severely impacted the
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county with strong winds, power outages, and other damage. Refer to the “ Previous Events and Losses’ section
for further information regarding hurricane and tropical storm events that impacted Sussex County.

Figure 5.4.6-1. Historical Tropical Storm and Hurricane Tracks 2008 to 2015

Tropical Storm Irene

August 2011

Source: NOAA 2015b
Note: Red circle indicates the location of Sussex County.

Extent

The extent of a hurricane is categorized in accordance with the Saffir-Simpson Hurricane Scale. The Saffir-
Simpson Hurricane Wind Scale is a 1-to-5 rating based on a hurricane's sustained wind speed. This scale
estimates potential property damage. Hurricanes reaching Category 3 and higher are considered major
hurricanes because of their potential for significant loss of life and damage. Category 1 and 2 storms are still
dangerous and require preventative measures (NOAA 2013b). Table 5.4.5-1 presents this scale, which is used
to estimate the potential property damage and flooding expected when a hurricane makes landfall.

Table 5.4.6-1. The Saffir-Simpson Hurricane Scale

Category ‘ Wind Speed (mph) ‘ Expected Damage

Very dangerous winds will produce some damage: Homes with well-constructed
frames could have damage to roof, shingles, vinyl siding, and gutters. Largetree

1 74-95 branches will snap and shallow-rooted trees may be toppled. Extensive damage to
power lines and poles likely will result in power outages that could last afew to
several days.

Extremely dangerous winds will cause extensive damage: Homes with well-
constructed frames could sustain major roof and siding damage. Many shallow-

2 96-110 rooted trees will be snapped or uprooted and block numerous roads. Near-total
power lossis expected with outages that could last from several daysto weeks.
3 111-129 Devastating damage will occur: Homes with well-built frames may incur major
(major) damage or removal of roof decking and gable ends. Many trees will be snapped or
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Category ‘ Wind Speed (mph) ‘ Expected Damage

uprooted, blocking numerous roads. Electricity and water will be unavailable for
severa days to weeks after the storm passes.

Catastrophic damage will occur: Homes with well-built frames can sustain severe

damage with loss of most of the roof structure and/or some exterior walls. Most

(major) 130-156 trees will be snapped or uprooted and power poles downed. Fallen treesand
power poleswill isolate residential areas. Power outages will last weeks to
possibly months. Most of the areawill be uninhabitable for weeks or months.
Catastrophic damage will occur: A high percentage of framed homes will be
5 >157 destroyed, with total roof failure and wall collapse. Fallen trees and power poles
(major) will isolate residential areas. Power outages will last for weeks to possibly

months. Most of the areawill be uninhabitable for weeks or months.

Source: NOAA 2013b

Notes:
mph  Miles per hour

> Greater than

Mean Return Period

In evaluating the potential for hazard events of a given magnitude, a MRP is often used. The MRP provides an
estimate of the magnitude of an event that may occur within any given year based on past recorded events. MRP
is the average period of time, in years, between occurrences of a particular hazard event, equal to the inverse of
the annual frequency of exceedance (Dinicola 2009).

Figure 5.4.6-2 and Figure 5.4.6-3 show the estimated maximum 3-second gust wind speeds that can be
anticipated in the study area associated with the 100- and 500-year MRP events. These peak wind speed
projections were generated using FEMA’s HAZUS-MH wind model. The estimated hurricane track used for
the 100- and 500-year event is aso shown. The maximum 3-second gust wind speeds for Sussex County are 57-
64 mph (Tropica Storm), for the 100-year MRP event (tropical storm). The maximum 3-second gust wind
speeds for Sussex County are 74-79 mph (Category 1 hurricane) for the 500-year MRP event. The storm tracks
for the 100- and 500-year event were not available in HAZUS-MH 3.0. The associated impacts and |osses from
these 100-year and 500-year MRP hurricane event model runs are discussed in the Vulnerability Assessment
subsection.
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Figure 5.4.6-2. Wind Speeds for the 100-Year Mean Return Period Event

Source: HAZUS-MH 3.0
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Figure 5.4.6-3. Wind Speeds for the 500-Year Mean Return Period Event

Source: HAZUS-MH 3.0
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Previous Occurrences and Losses

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

Between 1954 and 2015, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New
Jersey for eight tropical cyclone-related events, classified as one or acombination of the following disaster types:
hurricane, tropical storm, severe storms, flooding, and tropical depression. Of those events, Sussex County has
been included in three hurricane and tropical storm-related disaster declarations (FEMA 2015). Since the
original 2011 HMP, Sussex County has been included in the following FEMA disaster declarations. Hurricane
Irene and Remnants of Tropical Storm Lee in 2011, and Hurricane Sandy in 2012. Table 5.4.6-2 lists FEMA
DR and EM declarations from 2008 to 2015 for this HMP update.

Table 5.4.6-2. FEMA DR and EM Declarations since 2008 for Hurricane and Tropical Storm Events in
Sussex County

FEMA Declaration .
Number Date(s) of Event Event Type Location
. All 21 counties, including
DR-4021 August 26 — September 5, 2011 Hurricane Irene T —
Remnants of Tropical Sussex, Hunterdon,
DR-4039 September 5-14, 2011 Storm Lee Warren, Mercer, Passaic
DR-4086 October 26 — November 8, 2012 Hurricane Sandy il 281 commiates, ity
Sussex County

Source:  FEMA 2015

For this 2016 HMP update, hurricane and tropical storm events, including FEMA disaster declarations, which
have impacted Sussex County between 2008 and 2015 are identified in Appendix E. For events prior to 2008,
refer to the 2011 HMP. For detailed information on damages and impacts to each jurisdiction, refer to Section
0.

Probability of Future Occurrences

Hurricane return periods are the frequency at which a certain intensity of hurricane can be expected within a
given distance of agiven location. For example, areturn period of 20 years for amajor hurricane means that on
average during the previous 100 years, a Category 3 or greater hurricane passed within 58 miles of a specific
location approximately 5 times. Thereturn period of hurricanesfor Sussex County was not cal culated —however,
the return period for surrounding countiesis 18 to 19 years for a hurricane (greater than 64 mph winds) and 74
to 76 years for amajor hurricane (greater than 110 mph winds) (NOAA 2013).

In order to determine the recurrence interval and the average annual number of events, data from 1950 to 2015
was looked at using NOAA's Historical Hurricane Tracks tool and the NHC 2015 Atlantic Hurricane Season
map. A 100 nautical mile radius was used to identify any hurricane and tropical storm events Sussex County.
The 100 nautical mile radius was used due to the fact that hurricane conditions typically affect a swath of
approximately 100 nautical miles wide (NOAA 2000). Based on this data, 20 hurricanes, tropical storms,
tropical depressionsor extra-tropical storms passed within 100 nautical miles of Sussex County. Thetable below
shows these statistics, as well as the annual average number of events and the estimated percent change of an
event occurring in agiven year (NHC 2015).
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Table 5.4.6-3. Probability of Future Hurricane and Tropical Storm Events

Rate of
Occurrence Recurrence
or Interval (in

Number of Annual years)
Occurrences Number of (# Probability of Percent chance
Between 1950 Events Years/Number Event in any of occurrence in
Hazard Type and 2015 (average) of Events) given year any given year

Extra-Tropical 2 0.03 33.00 0.03 3.0%
Storms
Tropica Depression 3 0.05 22.00 0.05 4.6%
Tropica Storm 13 0.20 5.08 0.08 7.7%
Hurricanes o
(all categories) 2 0.03 33.00 0.03 3.0%

Source:  NHC 2015

It is estimated that Sussex County will continue to experience direct and indirect impacts of hurricane and
tropical storms annually that may induce secondary hazards such as flooding, extreme wind, infrastructure
deterioration or failure, utility failures, power outages, water quality and supply concerns, and transportation
delays, accidents, and inconveniences.

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

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter-term projections are
more closely tied to existing trends making longer-term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes. According to the National Aeronautics
and Space Administration (NASA), warmer temperatures may lead to an increase in frequency of storms, thus
leading to more weather events that cause coastal erosion.

Temperatures in the northeastern United States have increased 1.5 degrees °F on average since 1900. Most of
this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase in
average annual temperatures of 1.2°F between the period of 1971-2000 and 2001-2010 (ONJSC 2013). Winter
temperatures across the Northeast have seen an increase in average temperature of 4°F since 1970 (Northeast
Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual temperature in New Jersey is
projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000), which was 52.7°F. By 2050,
the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate Change Adaptation Task Force
2013).

Northern and southern New Jersey have become wetter over the past century. Northern New Jersey’s 1971-
2000 precipitation average was over 5 inches (12 percent) greater than the average from 1895-1970. Southern
New Jersey became 2 inches (5 percent) wetter late in the 20th century (ONJSC). Average annual precipitation
is projected to increase in the region by 5 percent by the 2020s, and up to 10 percent by the 2050s. Most of the
additional precipitation is expected to come during the winter months (New Y ork City Panel on Climate Change
[NPCC] 2013).
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

5.4.6.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For the hurricane and tropical storm hazard, all of Sussex County has been identified as potentially exposed.
Therefore, all assets in the county (population, structures, critical facilities, and lifelines), as described in the
County Profile (Section 4), are potentially at risk. Thefollowing text evaluates and estimates the potential impact
of the hurricane and tropical storm hazard on the county including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

To protect life and property from wind events, al countiesin New Jersey, including Sussex County, are required
to comply with the design wind loads devel oped by the International Building Code (IBC) and the International
Residential Code (IRC). The building code administered within the incorporated areas of Sussex County require
all new construction to be designed and constructed to 90 or 100 mph wind loads (NJDCA 2013).

The high winds and air speeds of a tropical storm or hurricane often result in power outages, disruptions to
transportation corridors and equipment, loss of workplace access, significant property damage, injuries and loss
of life, and the need to shelter and care for individuals impacted by the events. A large amount of damage can
be inflicted by trees, branches, and other objects that fall onto power lines, buildings, roads, vehicles, and, in

some cases, people.

The entire inventory of the county is at risk of being damaged or lost due to impacts of severe weather. Certain
areas, infrastructure, and types of buildings are at greater risk than others due to proximity to flood waters, falling
hazards, and their manner of construction. Potential |osses associated with high windswere cal culated for Sussex
County for the 100-year and 500-year MRP wind events.

Data and Methodology

After reviewing historic data, the HAZUS-MH methodology and model were used to analyze the wind hazard
for Sussex County. Data and tools used to assess this hazard include data available in the HAZUS-MH 3.0 wind
model, professional knowledge, information provided by the Planning Committee.

A probabilistic scenario was run for Sussex County for annualized losses and the 100- and 500-year MRPs were
examined for the wind hazard using HAZUS-MH. Maximum peak gust wind speeds and storm tracks for these
MRPs are displayed in Figures 5.4.6-2 and 5.4.6-3.

HAZUS-MH contains data on historic hurricane events and wind speeds. It aso includes surface roughness and
vegetation (tree coverage) maps for the area.  Surface roughness and vegetation data support the modeling of
wind force across various types of land surfaces. Impactsto life, health, and safety and structures are discussed
below using the methodology described above. Updated general building stock data and critical facility
inventories were used in the evaluation of this hazard.
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Sussex County (149,265 people) is exposed to hurricane
and tropical storm events (U.S. Census, 2010). Residents may be displaced or require temporary to long-term
sheltering. In addition, downed trees, damaged buildings and debris carried by high winds can lead to injury or
loss of life. Socially vulnerable populations are most susceptible, based on a number of factors including their
physical and financial ahility to react or respond during a hazard and the location and construction quality of
their housing. HAZUS-MH estimates there will be 0 displaced households and 0 people will require temporary
shelter as aresult of the 100- and 500-year MRP events.

Economically disadvantaged populations are more vulnerable because they are likely to evaluate their risk and
make decisions based on the major economic impact to their family and may not have funds to evacuate. The
population over the age of 65 is also more vulnerable and, physically, they may have more difficulty evacuating.
The elderly are considered most vulnerable because they require extra time or outside assistance during
evacuations and are more likely to seek or need medical attention which may not be available due to isolation
during a storm event. Please refer to Section 4 for the statistics of these populations.

Impact on General Building Stock

After considering the popul ation exposed to the hurricane hazard, the value of general building stock exposed to
and damaged by 100- and 500-year MRP hurricane wind events was considered. Potential damage is the
modeled loss that could occur to the exposed inventory, including damage to structura and content value based
on the wind-only impacts associated with atropical storm or hurricane.

Theentire study areaisconsidered at risk to the hurricane wind hazard. Pleaserefer to Section 4 (County Profile)
which presents the total exposure value for general building stock by occupancy class for Sussex County.
Expected building damage was evaluated by HAZUS-MH across the following wind damage categories: no
damage/very minor damage, minor damage, moderate damage, severe damage, and total destruction. Table
5.4.6-4 summarizes the definition of the damage categories.

Table 5.4.6-4. Description of Damage Categories

Missile
Roof Window Impacts Roof Wall

Cover Door on Structure Structure

Qualitative Damage Description Failure Failures Walls Failure Failure
No Damage or Very Minor Damage
Little or no visible damage from the outside.
No broken windows, or failed roof deck. <2% No No No No No
Minimal loss of roof over, with no or very
Limited water penetration.
Minor Damage One
Maximum of one broken window, door or window,
garage door. Moderate roof cover loss that >2% and door, or No <5 impacts No No
can be covered to prevent additional water <15% garage P
entering the building. Marks or dents on walls door
requiring painting or patching for repair. failure
Moderate Damage > one and
Major roof cover damage, n_10dere_1te window >15% and < 1t03 Typically
breakage. Minor roof sheathing failure. Some <50% the larger anels 5to 10 No No
resulting damage to interior of building from =one of P impacts
water. 20% & 3
Severe Damage > the larger >3 Typicaly
Major window damage or roof sheathing loss. >50% of 20% & 3 and 10to 20 No No
Major roof cover loss. Extensive damage to and <50% | <25% impacts
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Qualita e Damage De ptio De
interior from water.
Destruction Typically
Complete roof failure and/or, failure of wall Typicaly 2 3
frame. Loss of more than 50% of roof >50% S0 S im>pzact):ts Ve Ve

sheathing.

Source: HAZUS-MH Hurricane Technical Manual

Table 5.4.6-4 summarizes the building value (structure only) damage estimated for the 100- and 500-year MRP
wind-only events. Damage estimates are reported for the county’ s probabilistic HAZUS-MH model scenarios.
The data shown indicates estimated potential 1osses associated with wind damage to building structure.
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Table 5.4.6-5. Estimated Building Value (Structure Only) Damaged by the 100-Year and 500-Year MRP Wind Events

Estimated Total Damages*

Percent of Total Building Replacement Value

Municipality B‘;ﬁﬂg&ﬁiﬁlﬁinéﬁgl S;t Annualized Loss 100-Year 500-Year Annlllloasl;zed 500-Year
Borough of Andover $110,720,294 $2,167 $35,567 $277,684 <1% <1% <1%
Township of Andover $797,432,934 $16,846 $288,961 $2,282,736 <1% <1% <1%
Borough of Branchville $105,787,947 $1,665 $25,242 $256,819 <1% <1% <1%
Township of Byram $1,001,139,850 $17,303 $291,015 $2,056,285 <1% <1% <1%
Township of Frankford $1,028,566,798 $17,486 $235,422 $2,755,493 <1% <1% <1%
Borough of Franklin $555,083,580 $10,253 $215,622 $1,109,779 <1% <1% <1%
Township of Fredon $524,017,917 $10,233 $141,647 $1,574,454 <1% <1% <1%
Township of Green $617,892,936 $13,840 $227,207 $1,955,312 <1% <1% <1%
Borough of Hamburg $478,777,394 $8,445 $169,219 $908,528 <1% <1% <1%
Township of Hampton $898,127,786 $13,957 $167,978 $2,248,401 <1% <1% <1%
Township of Hardyston $1,058,804,064 $21,546 $376,990 $2,250,551 <1% <1% <1%
Borough of Hopatcong $1,459,447,874 $30,693 $639,558 $2,920,265 <1% <1% <1%
Township of Lafayette $484,326,532 $9,379 $146,281 $1,254,406 <1% <1% <1%
Township of Montague $550,631,281 $8,449 $51,076 $1,525,789 <1% <1% <1%
Town of Newton $926,551,970 $16,211 $234,314 $2,392,334 <1% <1% <1%
Borough of Ogdensburg $250,464,374 $4,680 $83,270 $495,557 <1% <1% <1%
Township of Sandyston $359,643,031 $4,502 $27,921 $846,807 <1% <1% <1%
Township of Sparta $3,083,993,131 $66,034 $1,298,365 $7,146,354 <1% <1% <1%
Borough of Stanhope $557,098,000 $10,106 $194,327 $1,050,050 <1% <1% <1%
Township of Stillwater $581,254,607 $8,210 $100,479 $1,447,091 <1% <1% <1%
Borough of Sussex $259,651,457 $3,951 $55,658 $554,374 <1% <1% <1%
Township of Vernon $3,063,072,948 $57,212 $1,058,261 $5,431,322 <1% <1% <1%
Township of Walpack $8,710,816 $45 $383 $7,962 <1% <1% <1%
Township of Wantage $1,396,272,081 $25,409 $368,225 $3,780,791 <1% <1% <1%
Sussex County Total $20,157,469,603 $378,623 $6,432,989 $46,529,142 <1% <1% <1%

Source: HAZUS-MH 3.0

*The Total Damages column represents the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural,
educational, religious and government) based on estimated replacement cost value.
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

Table 5.4.6-6. Estimated Residential and Commercial Building Value (Structure Only) Damaged by the 100-Year and 500-Year MRP Wind
Events

Estimated Residential Estimated Commercial
Total Replacement Value Damage Damage

Municipality (Structure Only) 100-Year 500-Year 100-Year 500-Year

Borough of Andover $110,720,294 $35,567 $2,701,649 $0 $6,640
Township of Andover $797,432,934 $288,797 $22,556,726 $0 $13,268
Borough of Branchville $105,787,947 $25,242 $2,483,232 $0 $7,212
Township of Byram $1,001,139,850 $285,516 $20,424,195 $3,621 $7,395
Township of Frankford $1,028,566,798 $234,797 $27,055,467 <$1,000 $15,398
Borough of Franklin $555,083,580 $206,704 $10,966,206 $6,357 $9,166
Township of Fredon $524,017,917 $141,647 $15,441,418 $0 $4,984
Township of Green $617,892,936 $227,008 $19,374,397 <$1,000 $2,986
Borough of Hamburg $478,777,394 $163,568 $9,006,645 $4,647 $6,387
Township of Hampton $898,127,786 $167,978 $22,241,230 $0 $8,603
Township of Hardyston $1,058,804,064 $372,200 $22,315,257 $3,869 $8,697
Borough of Hopatcong $1,459,447,874 $633,048 $29,099,916 $3,892 $5,976
Township of Lafayette $484,326,532 $146,281 $12,189,468 $0 $7,472
Township of Montague $550,631,281 $51,076 $15,126,675 $0 $4,785
Town of Newton $926,551,970 $234,314 $23,341,274 $0 $44,268
Borough of Ogdensburg $250,464,374 $80,569 $4,926,810 $1,424 $1,599
Township of Sandyston $359,643,031 $27,921 $8,281,502 $0 $4,289
Township of Sparta $3,083,993,131 $1,281,055 $71,175,955 $10,870 $15,164
Borough of Stanhope $557,098,000 $189,577 $10,397,553 $3,315 $7,379
Township of Stillwater $581,254,607 $100,411 $14,240,636 <$1,000 $4,885
Borough of Sussex $259,651,457 $55,658 $5,352,364 $0 $12,783
Township of Vernon $3,063,072,948 $1,042,437 $53,920,928 $12,261 $26,840
Township of Walpack $8,710,816 $383 $73,005 $0 $0
Township of Wantage $1,396,272,081 $367,076 $37,047,835 <$1,000 $15,939
Sussex County Total $20,157,469,603 $6,358,830 $459,740,343 $51,751 $242,114
Source: HAZUS-MH 3.0
DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 5.4.6-13
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SECTION 5.4.6: HURRICANE AND TROPICAL STORM

The total damage to buildings (structure only) for all occupancy types across the county is estimated to be $6.4
million for the 100-year MRP wind-only event, and approximately $46.5 million for the 500-year MRP wind-
only event. The majority of these losses are to the residential building category. Because of differences in
building construction, residential structures are generally more susceptible to wind damage than commercial and
industrial structures. The damage countsinclude buildings damaged at all severity levels from minor damageto
total destruction. Total dollar damage reflects the overall impact to buildings at an aggregate level.
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Table 5.4.6-7. Density of Losses for Structures (All Occupancies) for the 100-Year MRP Wind Event

Source: HAZUS-MH 3.0
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Table 5.4.6-8. Density of Losses for Structures (All Occupancies) for the 500-Year MRP Wind Event

Source: HAZUS-MH 3.0
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Impact on Critical Facilities

Overal, dl critical facilities are exposed to the wind hazard. HAZUS-MH estimates the probability that critical
facilities (i.e., medical facilities, fire/EMS, police, EOC, schools, and user-defined facilities such as shelters and
municipal buildings) may sustain damage as aresult of 100- and 500-year MRP wind-only events. Additionally,
HAZUS-MH estimates the loss of use for each facility in number of days. Due to the sensitive nature of the
critical facility dataset, individual facility estimated loss is not provided. Overall, HAZUS-MH estimates no
damage to the critical facilities as aresult of the 100-year event.

Table 5.4.6-7 summarizes the potential damagesto the critical facilitiesin Sussex County as aresult of the 500-
year MRP wind event. The percent probability that each facility type may experience damage by category is
indicated below.

Table 5.4.6-7. Estimated Impacts to Critical Facilities for the 500-Year Mean Return Period Hurricane-
Related Winds

500-Year Event

Percent-Probability of Sustaining Damag

Facility Type Loss of Days Moderate Complete
EOC 0 1-2 0 0 0
Medical 0 1 0 0 0
Police 0 1 0 0 0
Fire 0 0-1 0 0 0
Schools 0 0-3 0 0 0

Source: HAZUS-MH 3.0

Impact on Economy

Hurricanes and tropical storms also impact the economy, including: loss of business function (e.g., tourism,
recreation), damage to inventory, relocation costs, wage loss and rental loss due to the repair/replacement of
buildings. HAZUS-MH estimates the total economic loss associated with each storm scenario (direct building
losses and business interruption losses). Direct building losses are the estimated costs to repair or replace the
damage caused to the building. Thisisreported in the“Impact on General Building Stock” subsection discussed
earlier. Businessinterruption losses are the losses associated with the inability to operate a business because of
the wind damage sustained during the storm or the temporary living expenses for those displaced from their
home because of the event.

For the 100-year MRP wind event, HAZUS-MH estimates |ess than $500 in business interruption costs (income
loss, relocation costs, rental costs and lost wages) and no inventory losses. For the 500-year MRP wind only
event, HAZUS-MH estimates approximately $610,000 in business interruption losses for the county, which
includes loss of income, relocation costs, rental costs and lost wages, in addition to approximately $2,750 in
inventory losses.

Impacts to transportation lifelines affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-
day commuting and goods transport) transportation needs. Ultility infrastructure (power lines, gaslines, electrica
systems) could suffer damage and impacts can result in the loss of power, which can impact business operations
and can impact heating or cooling provision to the population.

HAZUS-MH 3.0 also estimates the amount of debris that may be produced a result of the 100- and 500-year
MRPwind events. Table5.4.6-8 summarizesthe estimated debris by municipality. Becausethe estimated debris
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production does not include flooding, thisislikely a conservative estimate and may be higher if multipleimpacts
occur.

According to the HAZUS-MH Hurricane User Manual: ‘ The Eligible Tree Debris columns provide estimates of
the weight and volume of downed trees that would likely be collected and disposed at public expense. As
discussed in Chapter 12 of the HAZUSMH Hurricane Model Technical Manual, the eligible tree debris
estimates produced by the Hurricane Model tend to underestimate reported volumes of debris brought to
landfillsfor a number of eventsthat have occurred over the past several years. Thisindicates that that there may
be other sources of vegetative and non-vegetative debris that are not currently being modeled in HAZUS. For
landfill estimation purposes, it is recommended that the HAZUS debris volume estimate be treated as an
approximate lower bound. Based on actual reported debris volumes, it is recommended that the HAZUSresults
be multiplied by three to obtain an approximate upper bound estimate. It is also important to note that the
Hurricane Model assumes a bulking factor of 10 cubic yards per ton of tree debris. If the debrisis chipped prior
to transport or disposal, a bulking factor of 4 is recommended. Thus, for chipped debris, the eligible tree debris
volume should be multiplied by 0.4'.

Table 5.4.6-8. Debris Production for 100- and 500-Year Mean Return Period Wind Events

Brick and Wood Concrete and Steel Eligible Tree Volume
(tons) (tons) (cubic yards)
Municipality 100 Year | 500 Year | 100 Year | 500 Year | 100 Year | 500 Year | 100 Year | 500 Year

Borough of Andover 0 5 0 0 33 170 86 401

Township of Andover 0 59 0 0 582 2,661 750 3,448
Borough of Branchville 0 10 0 0 14 83 127 595

Township of Byram 0 82 0 0 227 1,370 557 2,650
Township of Frankford 0 84 0 0 1,018 4,705 1,008 4,679
Borough of Franklin 0 30 0 0 141 470 549 1,587
Township of Fredon 0 58 0 0 550 2,892 469 2,483
Township of Green 0 63 0 0 441 2,375 407 2,260
Borough of Hamburg 1 29 0 0 49 142 392 1,103
Township of Hampton 0 64 0 0 730 3,803 811 4,269
Township of Hardyston 2 72 0 0 554 2,005 1,056 3,246
Borough of Hopatcong 2 110 0 0 44 168 293 1,041
Township of Lafayette 0 40 0 0 579 2,565 396 1,806
Township of Montague 0 42 0 0 544 4,763 258 3,447
Town of Newton 0 83 0 0 77 513 509 2,891
Borough of Ogdensburg 0 11 0 0 45 194 203 720

Township of Sandyston 0 23 0 0 774 5,493 322 2,959
Township of Sparta 1 220 0 0 678 2,350 1,634 5,621
Borough of Stanhope 1 41 0 0 26 104 212 779

Township of Stillwater 0 37 0 0 573 2,795 678 3,157
Borough of Sussex 0 19 0 0 13 80 109 620

Township of Vernon 0 154 0 0 1,130 3,853 1,876 5,888
Township of Walpack 0 0 0 0 539 3,329 149 1,222
Township of Wantage 0 150 0 0 1,564 7,695 1,413 6,897
Sussex County Total 7 1,486 0 0 10,925 54,578 14,266 63,769

Source: HAZUS-MH 3.0
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Effect of Climate Change on Vulnerability

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

Climate Change in New Jersey: Trends and Projections describes changes in temperature, precipitation, and sea
level rise. Each section of the report summarizes observed recent changes in climate in New Jersey.
Observations are based on recorded climate data collected by the ONJSC and other institutions, and on other
reports summarizing climate change in the northeastern United States. Each section also presents a synthesis of
the most current projections for future climate changes based on climate science modeling and techniques. The
projections reflect potential average climate over a span of future years (2020, 2050, and 2080). The projections
in the report illustrate the potential climate changes that could impact the northeastern United States based on
future emissions scenarios (A2, A1B, and B1 — high, medium, and low scenarios). Each emissions scenario
would result in arange of potentia climate outcomes in the State (Rutgers 2013).

Change of Vulnerability

Sussex County and its municipalities continue to be vulnerable to the hurricane and tropical storm hazard.
However, there are several differences between the exposure and potential |oss estimates between the 2016 HMP
update and the results in the original 2011 HMP. These differences are due to changes in the HAZUS-MH
model, updated U.S. Census data, updated building stock based upon the 2015 MODIV tax data, and updated
critical facility inventories used. For the 2016 HMP update, the HAZUS-MH wind model was run for the entire
county at the Census-block level and results reported at the municipal level. HAZUS-MH version 3.0 was
utilized for this plan update; the HAZUS-MH hurricane model has been enhanced since the 2011 HMP. Model
results from a scenario asif Hurricane Floyd had occurred and a probabilistic 100-year event were evaluated in
the 2011 HMP. For the 2016 HMP update, results from probabilistic 100- and 500-year events were examined,
in addition to annualized losses. The FEMA Wind Hurricane BCA module was not used for this HMP update
as was used for the 2011 HMP.

Overall, thisvulnerability assessment provides more accurate estimated exposure and potential osses for Sussex
County.

Future Growth and Development

As discussed and illustrated in Sections 4 and 9, areas targeted for future growth and development have been
identified across the county. Any areas of growth could be potentially impacted by the Hurricane and Tropical
Storm hazard because the entire Planning Areais exposed and vulnerable to the impacts associated with these
events. The development of new buildings in these areas must meet or exceed the standards in Section
R301.2.1.1 of the International Building Code (IBC) which will assist with mitigating future potential damages
and losses. Areas targeted for potential future growth and development in the next five (5) years have been
identified across the county at the jurisdiction level. Refer to the jurisdictional annexes in Volume Il of this
HMP.

Additional Data and Next Steps

Over time, Sussex County will obtain additional datato support the analysisof thishazard. Datathat will support
the analysis would include additional detail on past hazard events and impacts, building footprints and specific
building information such as details on protective features (for example, hurricane straps).
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5.4.7 NOR'EASTER

2016 HMP UPDATE CHANGES

» For the 2016 HMP update, the Nor’ Easter hazard is profiled on its own, which differs from the 2011
HMP where Nor’ Easter was included in the High-Wind — Straight Line Winds hazard.

» The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the Nor’ Easter hazard is discussed. The Nor’ Easter hazard is now located in Section 5 of
the plan update.

» New and updated figures from federal and state agencies are incorporated.

» Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted and it now directly follows the hazard profile.

Thefollowing section provides the hazard profile (hazard description, location, extent, previous occurrences and
losses, probability of future occurrences, and impact of climate change) and vulnerability assessment for the
Nor'Easter hazard in Sussex County.

5.4.7.1 PROFILE

Hazard Description

A Nor' Easter is a cyclonic storm that moves along the East Coast of North America. It is called a Nor’ Easter
because the damaging winds over coastal areas blow from a northeasterly direction. Nor’ Easters can occur any
time of theyear, but are most frequent and strongest between September and April. These stormsusually develop
between Georgia and New Jersey within 100 miles of the coastline and typically move from southwest to
northeast along the Atlantic Coast of the United States (NOAA 2013b).

In order to be called a Nor’ Easter, a storm must have the following conditions, as per the Northeast Regional
Climate Center (NRCC):

e Must persist for at least a 12-hour period

e Haveaclosed circulation

e Belocated within the quadrilateral bounded at 45°N by 6 and 70°W and at 30°N by 85°W and 75°W
e  Show general movement from the south-southwest to the north-northeast

e Contain wind speeds greater than 23 miles per hour (mph)

A Nor'Easter event can cause storm surges, waves, heavy rain, heavy snow, wind, and coastal flooding.
Nor’ Easters have diameters that can span 1,200 miles, impacting large areas of coastline. The forward speed of
aNor’ Easter is usually much slower than a hurricane, so with the slower speed, a Nor’ Easter can linger for days
and cause tremendous damage to those areas impacted. Approximately 20 to 40 Nor’ Easters occur in the
northeastern United States every year, with at least two considered severe (Storm Solution, 2014). New Jersey
can be impacted by 10 to 20 Nor’ Easters each year, with approximately five to 10 of those having significant
impact on the State. Theintensity of aNor’ Easter can rival that of atropical cyclonein that, on occasion, it may
flow or stall off the mid-Atlantic coast resulting in prolonged episodes of precipitation, coastal flooding, and
high winds.
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Location

The entire State of New Jersey, including Sussex County, is susceptible to the effects of Nor'Easters; however,
coastal communities and other low-lying areas are particularly vulnerable. Sussex County is bordered to the
west by the Delaware River which is considered a coastal boundary in New Jersey. Therefore, the county is
exposed to the direct and indirect impacts of a Nor'Easter.

Extent

The magnitude or severity of aseverewinter storm or Nor'Easter depends on several factorsincluding aregion's
climatological susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures,
visibility, storm duration, topography, and time of occurrence during the day (e.g., weekday versus weekend),
and time of season.

The extent of a severe winter storm can be classified by meteorological measurements and by evaluating its
societal impacts. NOAA’sNational Climatic Data Center (NCDC) is currently producing the Regional Snowfall
Index (RSI) for significant snowstorms that impact the eastern two-thirds of the United States. The RSI ranks
snowstorm impacts on ascalefrom 1 to 5. It is based on the spatial extent of the storm, the amount of snowfall,
and the interaction of the extent and snowfall totals with population (based on the 2000 U.S. Census). The
NCDC has analyzed and assigned RS| values to over 500 storms since 1900 (NOAA-NCDC 2011). Table
5.4.7-1 presents the five RS| ranking categories.

Table 5.4.7-1. RSI Ranking Categories

Category Description RSI Value

1 Notable 1-3
2 Significant 3-6
3 Major 6-10
4 Crippling 10-18
5 Extreme 18.0+

Source:  NOAA-NCDC 2011
Note: RSI = Regional Snowfall Index

Previous Occurrences and Losses

Many sources provided winter storm information regarding previous occurrences and losses associated with
Nor'Eastersthroughout Sussex County. With so many sources reviewed for the purpose of this Hazard Mitigation
Plan (HMP), lossand impact information for many events may vary. Therefore, the accuracy of monetary figures
discussed is based only on the available information identified during research for this HMP.

Between 1954 and 2015, FEMA declared that the State of New Jersey experienced six Nor’ Easter-related
disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster types. severe
storm, high tide, flooding, coastal storm, heavy rain, inland and coastal flooding, and tropical depression.
Generally, these disasters cover a wide region of the State; therefore, they may have impacted many counties.
Since the original 2011 HMP, Sussex County was included in one FEMA disaster declaration for the Severe
Weather (Snowstorm / Nor'Easter) on October 29, 2011. Table 5.4.7-2 lists FEMA DR and EM declarations
from January 1, 2008 to August 31, 2015 for this HMP update.
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Table 5.4.7-2. FEMA Declarations Since 2008 for Nor'Easter Events in Sussex County

Declaration
Number

Date(s) of
Event Event Type Counties Included
Severe Westher
DR-4048 October 29, 2011 (Snowstorm /
Nor'Easter)

FEMA

Bergen, Cape May, Essex, Hunterdon, Middlesex, Morris,
Passaic, Somerset, Sussex, Union, and Warren Counties

Source: FEMA 2015

For this 2016 Plan update, Nor'Easter events were summarized from 2008 to 2015. Known Nor'Easter events,
including FEMA disaster declarations, which have impacted Sussex County between 2008 and 2015 are
identified in Appendix E. For information regarding Nor'Easter events prior to 2008, refer to the 2011 Sussex
County HMP. For detailed information on damages and impacts to each municipality, refer to Section 9
(jurisdictional annexes).

Probability of Future Occurrences

Sussex County will continue to experience the direct and indirect impacts of Nor'Easters. Secondary hazards
may include flooding, extreme wind, erosion, infrastructure deterioration or failure, utility failures, power
outages, water quality and supply concerns, and transportation delays, accidents, and inconveniences.

As with any weather phenomenon, it is nearly impossible to assign probabilities to Nor’ Easters, except over the
long-term. High activity seasons are when storm activity exceeds the historical 75 percentile. This means that
seasons with this number of storms are expected to occur during one out of four years. Lower activity seasons
are defined as when storm activity falls below the historical 75" percentile; meaning this number of storms are
expected to occur during three out of four years (East Coast Winter Storms, 2013).

According to the NOAA NCDC Storm Events Database, Sussex County experienced nine Nor’ Easter events
between 1950 and 2015. This data was used to determine the recurrence interval and the average annua number
of events for Sussex County. The table below shows these statistics, as well as the annual average number of
events and the estimated percent chance of an incident occurring in agiven year (NOAA NCDC 2015).

Table 5.4.7-3. Probability of Future Nor'Easter Events

Number of Percent
Occurrences Rate of Occurrence Recurrence Probability chance of

Between or Interval (in years) of Event in occurrence
1950 and Annual Number of (# Years/Number any given in any given
Hazard Type 2015 Events (average) of Events) year year

Nor'Easter 9 0.14 7.33 0.14 13.6%
Source:  NOAA-NCDC 2015

In Section 5.3, the identified hazards of concern for Sussex County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for Nor’ Easters in the county is considered ‘frequent’
(likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

In terms of snowfall and ice storms, there is alack of quantitative datato predict how future climate change will
affect this hazard. It islikely that the number of winter weather events may decrease, and the winter weather
season may shorten; however, it is aso possible that the intensity of winter storms may increase. The exact
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effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change Adaptation Task Force
2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.
Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase
in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-
2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of
4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual
temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),
which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate
Change Adaptation Task Force 2013). Due to the increase in temperature, snow cover and sea ice extent are
predicted to likely decrease over the next century and the snow season length is very likely to decrease over
North America. However, warming of the lower atmosphere could potentialy lead to more ice storms by
allowing snow to more frequently melt asit falls and then refreeze near or at surface (NPCC 2010).

5.4.7.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For the Nor'Easter hazard, dl of Sussex County has been identified as exposed. Therefore, all assets in the
county (population, structures, critical facilities and lifelines), as described in the County Profile (Section 4), are
potentially vulnerable to a Nor'Easter. The following text evaluates and estimates the potential impact of the
Nor'Easter hazard on the county including:

o  Overview of vulnerability

o Dataand methodology used for the evaluation

o Impacton: (1) life, health and safety of residents, (2) general building stock, critical facilities, economy,
and (3) future growth and development

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

There are many similarities between Nor’ Easter and hurricane events. Both types of events can bring high winds
and heavy rainfals or severe winter weather events, resulting in similar impacts on the population, structures,
and the economy. Refer to Sections 5.4.4 (Flood) and 5.4.8 (Severe Weather) for a detailed and quantitative
assessment on these hazards using Hazards U.S. Multi-hazard (HAZUS-MH). The section below discusses
Nor’ Easter eventsin a qualitative nature.

Data and Methodology

Spatial datasets for the Nor’ Easter hazard do not exist. Refer to Sections 5.4.4 (Flood) and 5.4.8 (Severe
Weather) for the data and methodology used in those analyses.

Impact on Life, Health and Safety

Theimpact of aNor’ Easter on life, health and safety is dependent upon several factorsincluding the severity of the
event and whether or not adegquate warning time was provided to residents. Typically, a Nor’ Easter has a longer
duration (potentially lasting days) than a hurricane or tropical storm event, which normally passthrough an areain
amatter of hours. It is assumed that the entire county’s population could be exposed to this hazard (wind and
rain/snow and secondary impacts discussed earlier). Further, residents may be displaced or require temporary
to long-term sheltering. Refer to Figures 5.4.6-2 and 5.4.6-3 in Section 5.4.6 (Hurricane and Tropical Storm)
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which display the peak gust wind speeds of the 100- and 500-year mean return period probabilistic wind events
modeled in HAZUS-MH. In addition, Nor’ Easter events may bring large volumes of precipitation (e.g, rain or
snow). Refer to Section 5.4.9 for further discussion on the Severe Winter Wesather hazard.

Impact on General Building Stock, Critical Facilities, and the Economy

The entire county’s building stock and critical facilities are exposed to the wind and/or rain/snow from the
Nor Easter hazard. Nor’'Easter events can greatly impact the economy, including: loss of business function,
damage to inventory (utility outages), relocation costs, wage loss, and rental 1oss due to the repair/replacement
of buildings. Damages to buildings can impact a community’s economy and tax base. In addition, damagesto
buildingsand critical infrastructure, aswell asroad closures, can delay emergency response services during these
events. Refer to Sections 5.4.4 (Flood), 5.4.8 (Severe Weather), and 5.4.9 (Severe Winter Weather) for estimated
potential loss statistics by municipality as aresult of flood, wind, and winter weather events, respectively.

Effect of Climate Change on Vulnerability

Climate is defined not simply as average temperature and precipitation but also by the type, frequency and
intensity of weather events. Both globally and at the local scale, climate change has the potential to ater the
prevalence and severity of events like hurricanes. While predicting changes to the prevalence or intensity of
Nor’ Easter events and their affects under a changing climate is difficult, understanding vulnerabilities to
potential changesisacritical part of estimating future climate change impacts on human health, society and the
environment (U.S. Environmental Protection Agency [EPA], 2006).

Change of Vulnerability

For the 2016 HMP update, the Nor’ Easter hazard is profiled on its own, which differsfrom the 2011 HMP where
Nor’ Easter was included in the High-Wind — Straight Line Winds hazard. There was no quantitative
vulnerability assessment conducted for Nor’ Easter events in the 2011 or 2016 HMP. Overal, the county’s
vulnerability has not changed; the entire county continues to be exposed and potentialy vulnerable to the
Nor’ Easter hazard.

Future Growth and Development

As discussed and illustrated in Sections 4 and 9, areas targeted for future growth and development have been
identified across the county. Any areas of growth could be potentialy impacted by the Nor’ Easter hazard
because the entire Planning Area is exposed and vulnerable. Areas targeted for potential future growth and
development in the next five (5) years have been identified at the jurisdiction level. Refer to the jurisdictional
annexesin Volume Il (Section 9) of thisHMP.

Additional Data and Next Steps

Over time, the county will obtain additional data to support the analysis of this hazard. Data that will support
the analysis would include additional detail on past hazard events and impacts, building footprints and specific
building information such as details on protective features (for example, hurricane straps).

For future plan updates, the county can track data on extreme temperature events, obtain additional information
on past and future events, particularly in terms of any injuries, deaths, shelter needs, pipe freeze, agricultural
losses and other impacts. Thiswill help to identify any concerns or trends for which mitigation measures should
be developed or refined. In time, quantitative modeling of estimated Nor’ Easter events may be feasible as data
is gathered and improved.
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5.4.8 SEVERE WEATHER
2016 HMP UPDATE CHANGES

» For the 2016 HMP update, the severe weather hazard groups together hail, high wind, tornadoes, lightning
and extreme temperature. This differs from the 2011 HMP which reported each separately. The hazard
profile has been significantly enhanced to include a detailed hazard description, location, extent, previous
occurrences, probability of future occurrence, and potential change in climate and its impacts on the severe
weather hazard is discussed. The severe weather hazard is now located in Section 5 of the plan update.
New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2008 and 2015.

A vulnerability assessment was conducted for the severe weather hazard and it now directly follows the
hazard profile.

YV V VY

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

5.4.8.1 PROFILE

Hazard Description

For the purpose of this HMP update and as deemed appropriated by the Sussex County Planning Committee, the
severe weather hazard includes high winds, tornadoes, thunderstorms and lightning, extreme temperatures, and
hail, which are defined bel ow.

High Winds

High winds, other than tornadoes, are experienced in all parts of the United States. Areas that experience the
highest wind speeds are coastal regionsfrom Texasto Maine, and the Alaskan coast; however, exposed mountain
areas experience winds at least as high as those along the coast (FEMA 1997; Kosiba et al. 2013). Wind begins
with differencesin air pressures. It isrough horizontal movement of air caused by uneven heating of the earth’s
surface. Wind occurs at all scales, from local breezes lasting afew minutes to global winds resulting from solar
heating of the earth (Ilicak 2005). High winds have the potential to down trees, tree limbs and power lines
which lead to widespread power outages and damaging residential and commercial structures throughout Sussex
County. High winds are often associated by other severe weather events such as thunderstorms, tornadoes,
hurricanes and tropical storms (all discussed further in this section).

A type of windstorm that is experienced often during rapidly moving thunderstormsis a derecho. A derecho is
a long-lived windstorm that is associated with a rapidly moving squall line of thunderstorms. It produces
straight-line winds gusts of at least 58 miles per hour (mph) and often hasisolated gusts exceeding 75 mph. This
meansthat trees generally fall and debrisisblown in one direction. To be considered aderecho, these conditions
must continue along a path of at least 240 miles. Derechos are more common in the Great Lakes and Midwest
regions of the U.S., though, on occasion, can persist into the mid-Atlantic and northeast U.S. (ONJSC Rutgers
University 2013a).

Tornadoes

Tornadoes are nature’ s most violent storms and can cause fatalities and devastate neighborhoods in seconds. A
tornado appears as a rotating, funnel-shaped cloud that extends from a thunderstorm to the ground with whirling
winds that can reach 250 mph. Damage paths can be greater than one mile in width and 50 miles in length.
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Tornadoes typically develop from either a severe thunderstorm or hurricane as cool air rapidly overrides alayer
of warm air. Tornadoes typically move at speeds between 30 and 125 mph and can generate internal winds
exceeding 300 mph. The lifespan of atornado rarely islonger than 30 minutes (FEMA 1997).

Tornadoes occur in the State of New Jersey including Sussex County; however, they are generally weak and
short lived. Tornado season in the State begins approximately in March and continues through August, but
tornadoes can occur any time of the year.

Tornado watches and warning are issued by the local NWS office. A tornado watch is released when tornadoes
arepossibleinanarea. A tornado warning means atornado has been sighted or indicated by weather radar. The
current average lead time for tornado warnings is 13 minutes; however, warning times for New Jersey may be
shorter due to the fact that the State experiences smaller tornadoes that are difficult to warn. Occasionally,
tornadoes develop so rapidly, that little, if any, advance warning is possible (NOAA 2013; FEMA 2015;
Raobinson 2013).

Thunderstorms and Lightning

A thunderstormis alocal storm produced by a cumulonimbus cloud and accompanied by lightning and thunder
(NWS 2009d). A thunderstorm forms from a combination of moisture, rapidly rising warm air, and a force
capable of lifting air such asawarm and cold front, a sea breeze, or amountain. Thunderstorms form from the
equator to as far north as Alaska. Although thunderstorms generally affect a small area when they occur, they
have the potential to become dangerous due to their ability in generating tornadoes, hailstorms, strong winds,
flash flooding, and lightning. The NWS considers a thunderstorm severe only if it produces damaging wind
gusts of 58 mph or higher or large hail one-inch (quarter size) in diameter or larger or tornadoes (NWS 2010a).

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

Thunderstorms can lead to flooding, landslides, strong winds, and lightning. Roads may become impassable
from flooding, downed trees or power lines, or alandslide. Downed power lines can lead to utility losses, such
as water, phone and electricity. Lightning can damage homes and injure people. Inthe U.S., an average of 300
people are injured and 80 people are killed by lightning each year. Typica thunderstorms are 15 miles in
diameter and last an average of 30 minutes. An estimated 100,000 thunderstorms occur each year in the U.S,,
with approximately 10% of them classified as severe. During the warm season, thunderstorms are responsible
for most of therainfall.

Hailstorms

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

Extreme temperature includes both heat and cold events, which can have significant impact to human health,
commercial/agricultural businesses, and primary and secondary effects on infrastructure (e.g., burst pipes and
power failures). What constitutes as extreme cold or extreme heat can vary across different areas of the U.S,,
based on what the population is accustomed to.

Extreme cold events are when temperatures drop well below normal in an area. In regions relatively
unaccustomed to winter weather, near freezing temperatures are considered “extreme cold.” Extreme cold
temperatures are generally characterized in temperate zones by the ambient air temperature dropping to
approximately 0°F or below (Centers of Disease Control and Prevention [CDC] 2013). Extremely cold
temperatures often accompany awinter storm, which can cause power failures and icy roads. Although staying
indoors as much as possible can help reduce the risk of car crashesand falls on theice, individuals may also face
indoor hazards. Many homes will be too cold—either due to a power failure or because the heating system is
not adequate for the weather. The use of space heaters and fireplaces to keep warm increases the risk of
household fires and carbon monoxide poisoning (CDC 2007).

Conditions of extreme heat are defined as summertime temperatures that are substantially hotter and/or more
humid than average for alocation at that time of year (CDC 2009). An extended period of extreme heat of three
or more consecutive days is typically called a heat wave and is often accompanied by high humidity (NWS
2005). Thereis no universal definition of a heat wave because the term is relative to the usual weather in a
particular area. The term heat wave is applied both to routine weather variations and to extraordinary spells of
heat which may occur only once a century (Meehl and Tebaldi 2004). A basic definition of a heat wave implies
that it is an extended period of unusually high atmosphere-related heat stress, which causes temporary
modifications in lifestyle and which may have adverse health consequences for the affected population
(Robinson 2013). A heat wave is defined has three consecutive days of temperatures >90°F.

Extreme heat is the number one weather-related cause of death in the U.S. In aten-year average of weather
fatalities across the nation from 2005-2014, excessive heat claimed more lives each year than floods, lightning,
tornadoes, and hurricanes. In 2014, heat claimed 20 lives, though none of them were in the State of New Jersey
(NWS 2015).

Location

High Winds

All of Sussex County is subject to high winds from thunderstorms, tornadoes, and other severe weather events.
According to the FEMA Winds Zones of the United States map, Sussex County is located in Wind Zone I,
where wind speeds can reach up to 160 mph. The county is also located in the Hurricane Susceptible Region,
which extends along the entire east coast from Maine to Florida, the Gulf Coast, and Hawaii. The figure below
indicates how the frequency and strength of windstorms impacts the United States and the general location of
the most wind activity. Thisfigureis based on 40 years of tornado dataand 100 years of hurricane data, collected
by FEMA. Further information on tornados in Sussex County is provided immediately after the figure.
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. Wind Zones in the Unites States
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Tornadoes

Tornadoes have been documented in every state in the United States, and on every continent with the exception
of Antarctica. Approximately 1,200 tornadoes occur in the United States each year, with the central portion of
the country experiencing the most. Tornadoes can occur at any time of the year, with peak seasons at different
times for different states (NSSL 2015). The potential for atornado strike is about equal across locationsin New
Jersey, except in the northern section of the State which typically has steeper terrain and thereforeislesslikely
to experience tornadoes. New Jersey experienced an average of two tornadoes annually between 1991 and 2010
(NCDC Date Unknown). Between 1950 and 2014, Sussex County experienced three tornadoes, which averages
approximately 0.047 tornadoes each year. The most recent tornado was reported in the county in 2009 (SPC
2015).

Thunderstorms and Lightning

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

Thunderstorms spawned in Pennsylvania and New York State often move into northern New Jersey (which
includes Sussex County), where they usually reach maximum development during the evening hours. This
region of the State has about twice as many thunderstorms as the coastal zone. The conditions most favorable
to thunderstorm development occur between June and August, with July being the peak month in New Jersey.

Hailstorms

Hailstorms are most frequent in the southern and central plains states in the United States, where warm moist air
off of the Gulf of Mexico and cold dry air from Canada collide, and thereby spawning violent thunderstorms.
This area of the United States is known as hail aley and lies within the states of Texas, Oklahoma, Colorado,
Kansas, Nebraska, and Wyoming. While this area has the greatest frequency of hailstorms, they have been
observed nearly everywhere thunderstorms occur, including New Jersey and Sussex County. According to the
SPC, Sussex County has experienced 41 hail events between 1955 and 2014 (0.7 events per year) with the
average size of hail being 1.01 inch diameter.

Extreme Temperatures

According to the ONJSC, New Jersey has five distinct climate regions. Elevations, latitude, distance from the
Atlantic Ocean, and landscape (e.g. urban, sandy soil) produce distinct variations in the daily weather between
each of theregions. The fiveregionsinclude: Northern, Central, Pine Barrens, Southwest, and Coastal (ONJSC
Rutgers University 2015). Sussex County is located within the North Climate Region.

The Northern Region covers about one-quarter of New Jersey and consists mainly of elevated highlands and
valleys which are part of the Appalachian Uplands. Being in the northernmost portion of the State, and with
small mountains up to 1,800 feet in elevation, this Region normally exhibits a colder temperature regime than
other climate regions of the State. This difference is most dramatic in winter when average temperatures in the
Northern Region can be more than 10°F cooler than in the Coastal Zone (ONJSC Rutgers University 2015).

Temperature extremes can occur throughout the entire State. In New Jersey, average days per year where
temperatures reach 90°F or higher range from five days to over 30 days, depending on location. Sussex County
has an average of 11 to 14 days of temperatures in excess of 90°F; one to three of temperatures in excess of
95°F; and 0.1 to 0.8 days of temperaturesin excess of 100°F (ONJSC 2013b).

Average days per year when temperatures reached less than 32°F in New Jersey range from six days in the
southern part of the State to over 45 days in northern New Jersey. Sussex County has an average of 29 to 49
days of temperatures below 32°F; and 6.6 to seven days of temperatures below 0°F (ONJSC 2013b).

Extent

High Winds

The following table summarizes the wind descriptions used by the NWS during wind-producing events.
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Table 5.4.8-1. NWS Wind Descriptions

‘ Sustained Wind Speed
Descriptive Term (mph)
Strong, dangerous, or damaging >40
Very Windy 30-40
Windy 20-30
Breezy, brisk, or blustery 15-25
None 5-15 or 10-20
Light or light and variable wind 0-5
Source:  NWS 2010
mph miles per hour

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

e HighWind Warnings are issued when sustained winds of 40 mph or greater are forecast for one hour or
longer, or wind gusts of 58 mph or greater for any duration

e Wind Advisories are issues when sustained winds of 30 to 39 mph are forecast for one hour or longer,
or wind gusts of 46 to 57 mph for any duration (NWS, 2010b).

Tornadoes

The magnitude or severity of atornado was originally categorized using the Fujita Scale (F-Scale) or Pearson
Fujita Scale introduced in 1971. This used to be the standard measurement for rating the strength of a tornado.
The F-Scale categorized tornadoes by intensity and area and was divided into six categories, FO (gale) to F5
(incredible). Table 5.4.8-2 summarizes each of the six F-Scale categories.

Table 5.4.8-2. Fujita Damage Scale

Scale Wind Estimate (mph) Typical Damage

Light damage. Some damage to chimneys; branches broken

FO <73 off trees; shallow-rooted trees pushed over; sign boards
damaged.

Moderate damage. Pedls surface off roofs; mobile homes
F1 73-112 pushed off foundations or overturned; moving autos blown
off roads.

Considerable damage. Roofs torn off frame houses; mobile
homes demolished; boxcars overturned; large trees snapped

e e or uprooted; light-object missiles generated; cars lifted off
ground.
Severe damage. Roofs and some walls torn off well-
F3 158-206 constructed houses; trains overturned; most trees in forest

uprooted; heavy cars lifted off the ground and thrown.
Devastating damage. Well-constructed houses leveled;
F4 207-260 structures with weak foundations blown away some distance;
cars thrown and large missiles generated.
Incredible damage. Strong frame houses leveled off
foundations and swept away; automobile-sized missiles fly
through the air in excess of 100 meters (109 yards); trees
debarked; incredible phenomena occur.

F5 261-318

Source:  Storm Prediction Center (SPC) Date Unknown
mph miles per hour
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The Enhanced Fujita Scale (EF-Scale) is now the standard used to measure the strength of atornado. It isused
to assign tornadoesa‘rating’ based on estimated wind speeds and rel ated damage. When tornado-rel ated damage
issurveyed, it is compared to alist of Damage Indicators (DI) and Degree of Damage (DOD), which help better
estimate the range of wind speeds produced by the tornado. From that, arating is assigned, similar to that of the
F-Scale, with six categories from EFO to EF5, representing increasing degrees of damage. The EF-Scale was
revised from the original F-Scale to reflect better examinations of tornado damage surveys. This new scale
considers how most structures are designed (NOAA 2008). Table 5.4.8-3 displays the EF-Scale and each of its
Six categories.

Table 5.4.8-3. Enhanced Fujita Damage Scale

Wind
EF-Scale Intensity Speed
Number Phrase (mph) Type of Damage Done

EFO Light 65-85 Light damage. Peels surface off some roofs; some damage to gutters or siding;
tornado branches broken off trees; shallow-rooted trees pushed over.

EF1 Moderate 86-110 M oder ate damage. Roofs severely stripped; mobile homes overturned or badly
tornado damaged; loss of exterior doors; windows and other glass broken.

Significant Considerable damage. Roofs torn off well-constructed houses; foundations of
EF2 t%rn ado 111-135 frame homes shifted; mobile homes completely destroyed; large trees snapped or
uprooted; light-object missiles generated; cars lifted off ground.
Sever e damage. Entire stories of well-constructed houses destroyed; severe

EE3 Severe 136-165 damage to large buildings such as shopping malls; trains overturned; trees

tornado debarked; heavy carslifted off the ground and thrown; structures with weak
foundations blown away some distance.

EF4 Devastating 166-200 Devastating damage. Well-constructed houses and whole frame houses

tornado completely leveled; cars thrown and small missiles generated.
Incredible damage. Strong frame houses leveled off foundations and swept

EF5 Incredible 5200 away; automobile-sized missiles fly through the air in excess of 100 meters (109

tornado yards); high-rise buildings have significant structural deformation; incredible
phenomena occur.

Source:  SPC Date Unknown
EF-Scale Enhanced Fujita Scale
mph miles per hour

Tornado watches and warning are issued by the local NWS office. A tornado watch is released when tornadoes
arepossibleinanarea. A tornado warning means atornado has been sighted or indicated by weather radar. The
current average lead time for tornado warningsis 13 minutes. Occasionally, tornadoes develop so rapidly, that
little, if any, advance warning is possible (NOAA 2013; FEMA 2013).

Thunderstorms and Lightning

Severe thunderstorm watches and warnings are issued by the local NWS office and SPC. The NWS and SPC
will update the watches and warnings and will notify the public when they are no longer in effect. Watches and
warnings for thunderstormsin New Jersey are as follows:

e  Severe Thunderstorm Warnings are issued when there is evidence based on radar or a reliable spotter
report that a thunderstorm is producing, or forecast to produce, wind gusts of 58 mph or greater,
structural wind damage, and/or hail one-inch in diameter or greater. A warning will include where the
storm was located, what municipalities will be impacted, and the primary threat associated with the
severe thunderstorm warning. After it has been issued, the NWS office will follow up periodically with
Severe Weather Statements which contain updated information on the severe thunderstorm and will let
the public know when the warning is no longer in effect (NWS 2010b).
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e  Severe Thunderstorm Watches areissued by the SPC when conditions are favorable for the devel opment
of severe thunderstorms over alarger-scale region for a duration of at least three hours. Tornadoes are
not expected in such situations, but isolated tornado development may also occur. Watchesare normally
issued well in advance of the actual occurrence of severe weather. During the watch, the NWS will
keep the public informed on what is happening in the watch area and also let the public know when the
watch has expired or been cancelled (NWS 2010b).

e  Specia Weather State for Near Severe Thunderstorms areissued for strong thunderstormsthat are below
severe levels, but still may have some adverse impacts. Usually, they are issued for the threat of wind
gusts of 40 to 58 mph or small hail less than one-inch in diameter (NWS 2010b).

Hailstorms

The severity of hail is measured by duration, hail size, and geographic extent. All of these factors are directly
related to thunderstorms, which creates hail. There is wide potential variation in these severity components.
The most significant impact of hail is damage to crops. Hail also has the potential to damage structures and
vehicles during hailstorms.

Hail can be produced from many different types of storms. Typically, hail occurs with thunderstorm events.
The size of hail is estimated by comparing it to a known object. Most hailstorms are made up of a variety of
sizes, and only the very largest hail stones pose serious risk to people, when exposed. Table 5.4.8-4 shows the
different sizes of hail and the comparison to real-world objects.

Table 5.4.8-4. Hail Size

Size ‘ Inches in Diameter

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

Source:  NOAA 2012

Extreme Heat

NOAA'’s heat aert procedures are based mainly on Heat Index values. The Heat Index is given in degrees
Fahrenheit. The Heat Index isameasure of how hot it really feels when relative humidity isfactored in with the
actual air temperature. To find the Heat Index temperature, the temperature and relative humidity need to be
known. Once both values are known, the Heat Index will be the corresponding number with both values (Figure
5.4.8-2). The Heat Index indicated the temperature the body feels. It isimportant to know that the Heat Index
values are devised for shady, light wind conditions. Exposureto full sunshine can increase heat index values by
up to 15°F. Strong winds, particularly with very hot dry air, can aso be extremely hazardous (NWS 2013d).
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Figure 5.4.8-2. NWS Heat Index Chart

Source:  NWS 2015c¢
°F degrees Fahrenheit
% percent

Figure 5.4.8-3. Adverse Effects of Prolonged Exposures to Heat on Individuals

Sunstroke, muscle cramps, and/or heat exhaustions possible with
prolonged exposure and/or physical activity.

Extreme Caution | 90 °F - 105 °F

Caution 80 °F - 90 °F | Fatigue possible with prolonged exposure and/or physical activity.
Source:  NWS 2009a
°F degrees Fahrenheit

Extreme Cold

The extent (severity or magnitude) of extreme cold temperatures are generally measured through the Wind Chill
Temperature (WCT) Index. Wind Chill Temperature is the temperature that people and animals feel when
outside and it is based on the rate of heat loss from exposed skin by the effects of wind and cold. Asthe wind
increases, the body is cooled at afaster rate causing the skin's temperature to drop (NWS Date Unknown).

On November 1, 2001, the NWS implemented anew WCT Index. It was designed to more accurately calculate
how cold air feels on human skin. The table below shows the new WCT Index. The WCT Index includes a
frostbite indicator, showing points where temperature, wind speed, and exposure time will produce frostbite to
humans. Figure 5.4.8-4 showsthree shaded areas of frosthite danger. Each shaded areashows how long aperson
can be exposed before frosthite develops (NWS Date Unknown).
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Figure 5.4.8-4. NWS Wind Chill Index

Source:  NWS Date Unknown
°F degrees Fahrenheit
mph miles per hour

Warning Time

Meteorologists can accurately forecast extreme temperature event devel opment and the severity of the associated
conditions with several days lead time. These forecasts provide an opportunity for public health and other
officials to notify vulnerable populations. For heat events, the NWS issues excessive heat outlooks when the
potential exists for an excessive heat event in the next three to seven days. Watches are issued when conditions
arefavorablefor an excessive heat event in the next 24 to 72 hours. Excessive heat warning/advisories areissued
when an excessive heat event is expected in the next 36 hours (NWS 2013d). Winter temperatures may fall to
extreme cold readings with no wind occurring. Currently, the only way to headline very cold temperatures is
with the use of the NWS-designated Wind Chill Advisory or Warning products. When actual temperaturesreach
Wind Chill Warning criteriawith little to no wind, extreme cold warnings may be issued (NWS Date Unknown).

Previous Occurrences and Losses

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

Each year, the U.S. Natural Hazards Statistics provided statistical information on fatalities, injuries, and damages
caused by weather-related hazards. These statistics were compiled by the Office of Services and the National
Climatic Data Center (NCDC) from information contained in in the publication Sorm Data. According to this
most recent data, Sussex County had seven injuries, one fatality over $100 million in property damages from
2008 through 2015 due to severe weather events (extreme temperature, funnel cloud, tornado, hail, heavy rain,
wind, lightning and thunderstorms) (NOAA NCDC 2015).
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The NWS Forecast Office operates an online annual temperature extremes database, known as “NOWData’.
The data set contains annual maximum and minimum temperature records for stations in the U.S. Each station
has a cooperative observer system identification number (coop number). Thereisone station in Sussex County,
located in the Borough of Sussex. Based on the Midwestern Regional Climate Center (MRCC) data, Table
5.4.8-5 presents the extreme cold (minimum) and hot (maximum) temperature records for the weather stations
located in Sussex County between 1893 and 2015.

Table 5.4.8-5. MRCC Temperature Extremes

Average Average | Highest

Maximum | Minimum Max Lowest Minimum
Station Name (°F) (°F) (°F) (°F)
SUSSEX 2 NW 84 16.2 106 July 10, 1936 -29 Jan. 21, 1994
Source:  MRCC 2015
Note: There may be some potential problems with the data collected at the stations. The values of the all-time records for stations with

brief histories are limited in accuracy and could vary from nearby stations with longer records. Although the data sets have been
through quality control, there is still a need for more resources to quality control extremes. The record sets are for single stations
in the cooperative observer network and are limited to the time of operation of each station under one coop number. The records
for a place may need to be constructed from several individual station histories. Some of the data may vary from NWS records due
to NWS using multiple stations and additional sources like record books (MRCC, Date Unknown).

Between 1954 and 2015, the State of New Jersey was included in 19 FEMA declared severe weather-related
disasters (DR) or emergencies (EM) classified as one or a combination of the following hazards: severe storm,
straight-line winds, heavy rains, flooding, hail, tornadoes, and high wind. Generally, these disasters cover awide
region of the State; therefore, they may have impacted many counties. Of those declarations, Sussex County has
been included in 11 declarations since 1954 (FEMA 2015). Since the original 2011 HMP, Sussex County has
been included in four FEMA declarations for severe weather events: Hurricane Irene, Remnants of Tropical
Storm Lee, the October 29 Severe Storm in 2011, and Hurricane Sandy in 2012. Table 5.4.8-6 lists FEMA DR
and EM declarations from January 1, 2008 to August 31, 2015 for this HMP update.

Table 5.4.8-6. FEMA DR and EM Declarations since 2008 for Severe Weather Events in Sussex County

FEMA Declaration
Number Date(s) of Event Event Type Location
. All 21 Counties,
DR-4021 August 26 — September 5, 2011 Hurricane Irene [, N—
Remnants of Tropical Sussex, Hunterdon,
DR-4039 September 5-14, 2011 Storm Lee Warren, Mercer, Passaic

Bergen, Cape May, Essex,
Hunterdon, Middlesex,
DR-4048 October 29, 2011 New Jersey Severe Storm Morris, Passaic,
Somerset, Sussex, Union
and Warren Counties
All 21 Counties,
including Sussex County

DR-4086 October 26 — November 8, 2012 Hurricane Sandy

Source:  FEMA 2015

Agriculture-related severe weather disasters are quite common. One-half to two-thirds of the countiesinthe U.S.
have been designated as disaster areas in each of the past several years. The USDA Secretary of Agricultureis
authorized to designate counties as disaster areas to make emergency loans to producers suffering lossesin those
counties and in counties that are contiguous to a designated county. Between 2012 and 2015, Sussex County
has not been included in five of these declarations, four of which were the result of one or more of the following
severe weather conditions: Excessive rain, moisture, humidity; Hail; Heat, Excessive Heat, High Temperature
(including low humidity); Severe Storms, thunderstorms; and Wind, High Winds; Frost, freeze.
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For this 2016 HMP update, known severe wesather events, including FEMA disaster declarations, which have
impacted Sussex County between 2008 and 2015 are identified in Appendix E. For detailed information on
damages and impacts to each municipal, refer to Section 9 (jurisdictional annexes). For events that occurred
prior to 2008, refer to the 2011 HMP.

Probability of Future Occurrences

Predicting future severe weather events in a constantly changing climate has proven to be a difficult task.
Predicting extremes in New Jersey and Sussex County is particularly difficult because of their geographic
location. Both are positioned roughly halfway between the equator and the North Pole and are exposed to both
cold and dry airstreams from the south. The interaction between these opposing air masses often leads to
turbulent weather across the region (Keim1997).

It is estimated that Sussex County will continue to experience direct and indirect impacts of severe weather
events annually that may induce secondary hazards such asflooding, infrastructure deterioration or failure, utility
failures, power outages, water quality and supply concerns, and transportation delays, accidents and
inconveniences.

Extreme temperatures are expected to occur more frequently as part of regular seasons. Specifically, extreme
heat will continue to impact New Jersey and its counties and, based upon data presented, will increase in the
next several decades. As previoudly stated, several extreme temperature events occur each year in Sussex
County. Itisestimated that the county will continue to experience these events annually.

According to the NOAA Nationa Climate Data Center (NCDC), Sussex County has experienced 612 severe
weather events between 1950 and 2015. This datawas used to determine the recurrence interval and the average
annual number of events for the county. The table below summarizes these statistics, as well as the annual
average number of events and the estimated percent chance of an incident occurring in a given year (NOAA
NCDC 2015).

Table 5.4.8-7. Probability of Future Severe Weather Events

Rate of
Occurrence
Number of or Recurrence Interval
Occurrences Annual Number (in years) Probability of Percent chance of
Between 1950 of Events (# Years/Number of Event in any occurrence in any
Hazard Type and 2015 (average) Events) given year given year
Extreme
Temperature 86 1.32 0.77 1.0 100%

Hail 41 0.63 161 0.62 62.1%
Heavy Rain 43 0.66 153 0.02 2.3%
High/Strong

Wind 127 1.95 0.52 1.0 100%
Lightning 24 0.37 2.75 0.36 36.4%

Thunderstorm
Wind 161 248 0.41 1.0 100%

Tornado /
Funnd Cloud 5 0.08 13.2 0.08 7.6%
High Winds 33 0.51 2.00 0.50 50.0%
Strong Winds 92 142 0.72 1.0 100%
Source:  NOAA-NCDC 2015
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In Section 5.3, the identified hazards of concern for Sussex County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for severe weather events in the county is considered
‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes.

Both northern and southern New Jersey have become wetter over the past century. Northern New Jersey’ s 1971-
2000 precipitation average was over five inches (12%) greater than the average from 1895-1970 (Sustainable
Jersey Climate Change Adaptation Task Force [CATF] 2011). Average annual precipitation is projected to
increase in the region by four to 11% by the 2050s and five to 13% by the 2080s (New Y ork City Panel on
Climate Change [NPCC] 2013).

Asthe climate changes, temperatures and the amount of moisturein the air will both increase, thus leading to an
increase in the severity of thunderstorms which can lead to derechos and tornadoes. Studies have shown that an
increase in greenhouse gases in the atmosphere would significantly increase the number of days that severe
thunderstorms occur in the southern and eastern United States (National Aeronautics and Space Administration
[NASA] 2013). As prepared by the NWS, Figure 5.4.8-4 identifies those areas, particularly within the eastern
U.S,, that are more prone to thunderstorms, including New Jersey.

NASA scientists suggest that the U.S. will face more severe thunderstorms in the future, with deadly lightning,
damaging hail, and the potential for tornadoes in the event of climate change. A recent study conducted by
NASA predictsthat smaller storm events like thunderstorms will also be more dangerous due to climate change.
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Figure 5.4.8-5 Annual Days Suitable for Thunderstorms/Damaging Winds

East more prone to thunderstorms

Each year large areas of the U.S._ are susceptible to six or more
days of severs thunderstorms with winds greater than 58 mph.

Annual days sultable for thunderstorms/damaging winds

MOTE: Based an data
from 1980-1999

Source:  Borenstein, 2007
mph miles per hour

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900,
with the regional warming trend greater in the Northeast than in the United States as a whole. Most of this
warming has occurred since 1970. The State of New Jersey, for example, has observed an increase in average
annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-2010 (CATF
2011). Winter temperatures across the Northeast have seen an increase in average temperature of 4°F since 1970
(Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual temperature in New
Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000), which was 52.7°F.
By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate Change Adaptation
Task Force 2011). Figure 5.8.4 illustrates the monthly mean temperatures in northern New Jersey from 1895 to
2015. As shown in this figure, the mean temperature for northern New Jersey has steadily increased. More
recently, the yearly average for 2004 to 2013 have all been above the calculated normal for this climate division.
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Figure 5.4.8-6. Monthly Mean Temperatures in Northern New Jersey, 1895 to 2014

Source:  Rutgers 2015a

5.4.8.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For the severe weather hazard, all of Sussex County is exposed and vulnerable. Therefore, all assetsin Sussex
County (population, structures, critical facilities and lifelines), as described in Section 4 (County Profile), are
exposed and potentialy vulnerable. The following text evaluates and estimates the potential impact of severe
weather events on the county including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

People and property in virtually the entire United States are exposed to damage, injury, and loss of life from
severe storm events (thunderstorms, lightning, wind, hail, tornadoes). Everywhere they occur; thunderstorms
areresponsiblefor significant structural damage to buildings, forest and wildfires, downed power lines and trees,
and loss of life. For the purposes of this HMP, the entire county is exposed to severe storm events. Refer to
Section 5.4.6 (Hurricane and Tropical Storm) for a detailed and quantitative assessment on the wind hazards.
The section below discusses severe storm events in a qualitative nature.

The high winds and air speeds of a tornado, hail, or wind storm often result in power outages, disruptions to
transportation corridors and equipment, loss of workplace access, significant property damage, injuries and loss
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of life, and the need to shelter and care for individuals impacted by the events. A large amount of damage can
be inflicted by trees, branches, and other objects that fall onto power lines, buildings, roads, vehicles, and, in
Some cases, people.

Extreme temperatures generally occur for ashort period of time but can cause arange of impacts, particularly to
vulnerable populations that may not have access to adequate cooling or heating. This natural hazard can aso
cause impacts to agriculture (crops and animals), infrastructure (e.g., through pipe bursts associated with
freezing, power failure) and the economy.

The entire inventory of the county is at risk of being damaged or lost due to impacts of severe weather. Certain
areas, infrastructure, and types of buildings are at greater risk than others due to proximity to flood waters, falling
hazards, and their manner of construction.

Data and Methodology

After reviewing historic data, the 2010 U.S. Census population and a custom general building stock data were
used to support an evaluation of assets exposed to this hazard and the potential impacts associated with this
hazard. Refer to Section 5.4.6 (Hurricane and Tropical Storm) for additional information on the methodology
and modeling results pertaining to the estimated potential impacts from the 100- and 500-year MRP wind events.

At the time of this HMP, insufficient data is available to model the long-term potential impacts of extreme
temperature on Sussex County. Over time, additional data will be collected to allow better analysis for this
hazard. Available information and a preliminary assessment are provided below.

Impact on Life, Health and Safety

For the purposes of this HMP, the entire population of Sussex County (145,992 people) is exposed to severe
weather events (U.S. Census, 2010). Residents may be displaced or require temporary to long-term sheltering due
to severe weather events. In addition, downed trees, damaged buildings, and debris carried by high winds can
lead to injury or loss of life. Socialy vulnerable populations are most susceptible, based on a number of factors
including their physical and financial ability to react or respond during ahazard and thelocation and construction
quality of their housing.

People located outdoors (i.e., recreational activities and farming) are considered most vulnerable to hailstorms,
thunderstorms and tornadoes. This is because there is little to no warning and shelter may not be available.
Moving to alower risk location will decrease a person’s vulnerability.

Extreme temperature events have potential health impacts including injury and death. According to the Centers
for Disease Control and Prevention, populations most at risk to extreme cold and heat eventsinclude the following:
1) the elderly, who are less able to withstand temperatures extremes due to their age, health conditions and limited
mobility to access shelters; 2) infants and children up to four years of age; 3) individuals who are physically ill
(e.g., heart disease or high blood pressure), 4) low-income persons that cannot afford proper heating and cooling;
and 5) the general public who may overexert during work or exercise during extreme heat events or experience
hypothermia during extreme cold events (CDC, 2007; CDC 2009).

Meteorologists can accurately forecast extreme heat event development and the severity of the associated
conditions with several days of lead time. These forecasts provide an opportunity for public health and other
officials to notify vulnerable populations, implement short-term emergency response actions and focus on
surveillance and relief efforts on those at greatest risk. Adhering to extreme temperature warnings can
significantly reduce the risk of temperature-related deaths.
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Impact on General Building Stock and Critical Facilities

Damage to buildings is dependent upon severa factors including wind speed and duration, and building
congtruction. Refer to Section 5.4.6 (Hurricane and Tropical Storm) for a presentation on potential wind losses
associated with 100- and 500-year mean return period events. Damage will result from hail stones themselves
and will have a specific impact on roofs. The extent of damage will depend on the size of the hailstorm.

Extreme heat generally does not impact buildings. Losses may be associated with the overheating of heating,
ventilation, and air conditioning (HVAC) systems. Extreme cold temperature events can damage buildings
through freezing/bursting pipes and freeze/thaw cycles. Additionally, manufactured homes (mobile homes) and
antiquated or poorly constructed facilities may have inadequate capabilities to withstand extreme temperatures.

It is essential that critical facilities remain operational during natural hazard events. Extreme heat events can
sometimes cause short periods of utility failures, commonly referred to as “ brown-outs’, due to increased usage
from air conditioners, appliances, etc. Similarly, heavy snowfall and ice storms, associated with extreme cold
temperature events, can cause power interruption as well. Backup power is recommended for critical facilities
and infrastructure.

Impact on Economy

As discussed, severe storm events can impact structures and the economy. Impacts to transportation lifelines
affect both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting and goods
transport) transportation needs. Utility infrastructure (power lines, gas lines, electrical systems) could suffer
damage and impacts can result in theloss of power, which can impact business operations and can impact heating
or cooling provision to the population.

Extreme temperature events also have impacts on the economy, including loss of business function and
damage/loss of inventory. Business-owners may be faced with increased financial burdens due to unexpected
repairs caused to the building (e.g., pipes bursting), higher than normal utility bills or business interruption due
to power failure (i.e., loss of electricity, telecommunications).

The agricultural industry is most at risk in terms of economic impact and damage due to extreme temperature
events. Extreme heat events can result in drought and dry conditions and directly impact livestock and crop
production. See the ‘Impact on the Economy’ subsection of the Drought hazard profile (Section 5.4.2) for
information regarding the impacts on the agriculture as result of a drought in the county.

Effect of Climate Change on Vulnerability

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

Climate Change in New Jersey: Trends and Projections describes changes in temperature, precipitation, and sea
level rise. Each section of the report summarizes observed recent changes in climate in New Jersey.
Observations are based on recorded climate data collected by the ONJSC and other institutions, and on other
reports summarizing climate change in the northeastern United States. Each section also presents a synthesis of
the most current projections for future climate changes based on climate science modeling and techniques. The
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projections reflect potential average climate over a span of future years (2020, 2050, and 2080). The projections
in the report illustrate the potential climate changes that could impact the northeastern United States based on
future emissions scenarios (A2, A1B, and B1 — high, medium, and low scenarios). Each emissions scenario
would result in arange of potential climate outcomes in the State (Rutgers 2013b).

In the coming years, most studies project that the State of New Jersey can expect an increase in average annual
temperature, and steady or increasing amounts of precipitation with more rain in the winter. More frequent
extreme events are likely, including heat waves, short-term droughts, and extreme precipitation events with
subsequent flooding. Sealevel risein New Jersey isalready occurring faster than the global average rate because
of land subsidence and ground water withdrawal, and a continued rate of riseis expected to lead to more frequent
and more severe coastal flooding events, including those associated with hurricane and tropical storms (Rutgers
2013b).

Anincrease in the number of extreme heat days may lead to an increase in heat related illnesses. Also, with an
increase in severe weather events there will be an increase in stormwater runoff which may be polluted and
sicken individuals (Kaplan and Herb 2012). The effect on public heath will likely increase the need for
vulnerable population planning and may place heavier burdens on the healthcare system.

Change of Vulnerability

Sussex County and its municipalities continue to be vulnerable to the severe weather hazard. See Section 5.4.6
(Hurricane and Tropical Storm) for a description on the differences between the risk assessment for the wind
hazard for the 2011 HMP and 2016 HMP update.

Future Growth and Development

As discussed and illustrated in Sections 4 and 9, areas targeted for future growth and development have been
identified across the county. Any areas of growth could be potentially impacted by the severe weather hazard
because the entire Planning Area is exposed and vulnerable to the impacts associated with these events. The
development of new buildings in these areas must meet or exceed the standards in Section R301.2.1.1 of the
International Building Code (IBC) which will assist with mitigating future potential damages and losses. Any
areas of growth could be potentially impacted by the extreme temperature hazard because the entire county is
exposed and vulnerable. Areas targeted for potential future growth and development in the next five (5) years
have been identified across the county at the jurisdiction level. Refer to the jurisdictional annexesin Volumelll
of thisHMP.

Additional Data and Next Steps

Over time, the county will obtain additional data to support the analysis of this hazard. Data that will support
the analysis would include additional detail on past hazard events and impacts, building footprints and specific
building information such as details on protective features (for example, hurricane straps).

For future plan updates, the county can track data on extreme temperature events, obtain additional information
on past and future events, particularly in terms of any injuries, deaths, shelter needs, pipe freeze, agricultural
losses and other impacts. Thiswill help to identify any concerns or trends for which mitigation measures should
be developed or refined. In time, quantitative modeling of estimated extreme heat and cold events may be
feasible as datais gathered and improved.
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5.4.9 SEVERE WINTER WEATHER

2016 HMP UPDATE CHANGES

» For the 2016 HMP update, the severe winter weather hazard groups together heavy snow, blizzards, and ice
storms. The Nor’ Easter hazard is discussed separately in the 2016 HMP (Section 5.4.7) to aign with the
hazards in the 2014 State of New Jersey HMP.

» Thehazard profile has been significantly enhanced to include adetailed hazard description, location, extent,

previous occurrences, probability of future occurrence, and potential change in climate and its impacts on

the severe winter weather hazard is discussed. The severe winter weather hazard is now located in Section

5 of the plan update (previously Section 3).

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2008 and 2015.

A vulnerability assessment was conducted for the severe winter weather hazard; it now directly follows the

hazard profile.

YV V V

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

5.4.9.1 PROFILE

Hazard Description

A winter storm isaweather event in which the main types of precipitation are snow, sleet or freezing rain. They
can be a combination of heavy snow, blowing snow, and/or dangerous wind chills. There are three basic
components needed to make a winter storm. Below freezing temperatures (cold air) in the clouds and near the
ground are necessary to make snow and ice. Lift, something to raise the moist air to form clouds and cause
precipitation, is needed. Examples of thisiswarm air colliding with cold air and being forced to rise over the
cold dome or air flowing up a mountainside. The last thing needed to generate a winter storm is moisture to
form clouds and precipitation such asair blowing acrossabody of water (e.g., alargelake or the ocean) (Nationa
Severe Storms Laboratory 2014).

Some winter storms are large enough to immobilize an entire region while others may only affect a single
community. Winter storms are typically accompanied by low temperatures, high winds, freezing rain or sleet,
and heavy snowfall. The aftermath of a winter storm can have an impact on a community or region for days,
weeks, or even months; potentially causing cold temperatures, flooding, storm surge, closed and/or blocked
roadways, downed utility lines, and power outages. In Sussex County, winter storms include blizzards, snow
storms, Nor’ Easters and ice storms. Extreme cold temperatures, wind chills and Nor'Easters are al so associated
with winter storms; however, based on input from the Planning Committee, these events are further discussed in
this Plan in Section 5.4.7 (Nor'Easters) and Section 5.4.8 (Severe Weather) to align with the New Jersey HMP.
Winter stormsin Sussex County have led to localized damage, most notably, power outages, trees and vegetative
debris, and snow-covered roads that require DPW overtime to clear.

Heavy Snow

According to the National Snow and Ice Data Center (NSIDC), snow is precipitation in the form of ice crystals.
It originates in clouds when temperatures are below the freezing point (32°F), when water vapor in the
atmosphere condenses directly into ice without going through the liquid stage. Once an ice crystal has formed,
it absorbs and freezes additional water vapor from the surrounding air, growing into a snow crystals or snow
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pallet, which then fallsto theearth. Snow fallsin different forms: snowflakes, snow pellets, or sleet. Snowflakes
are clusters of ice crystalsthat form from acloud. Snow pellets are opaqueice particlesin the atmosphere. They
form asice crystalsfall through super-cooled cloud droplets, which are below freezing but remain aliquid. The
cloud dropletsthen freezeto the crystals. Sleet ismade up of drops of rain that freezeinto ice asthey fall through
colder air layers. They are usually smaller than 0.30 inches in diameter (NSIDC 2013).

Blizzards

A blizzard is a winter snowstorm with sustained or frequent wind gusts of 35 mph or more, accompanied by
falling or blowing snow reducing visibility to or below 0.25 mile. These conditions must be the predominant
over a 3-hour period. Extremely cold temperatures are often associated with blizzard conditions, but are not a
formal part of the definition. The hazard, created by the combination of snow, wind, and low visibility,
significantly increases when temperatures are below 20°F. A severe blizzard is categorized as having
temperatures near or below 10°F, winds exceeding 45 mph, and visibility reduced by snow to near zero. Storm
systems powerful enough to cause blizzards usually form when the jet stream dipsfar to the south, allowing cold
air from the north to clash with warm, moister air from the south. Blizzard conditions often develop on the
northwest side of an intense storm system. The difference between the lower pressure in the storm and the higher
pressure to the west creates a tight pressure gradient, resulting in strong winds and extreme conditions caused
by the blowing snow (The Weather Channel 2012).

Ice Storms

An ice storm describes those events when damaging accumulations of ice are expected during freezing rain
situations. Significant ice accumulations are typically accumulations of 0.25-inches or greater (NWS 2013).
Heavy accumulations of ice can bring down trees, power lines and utility poles, and communication towers. Ice
can disrupt communications and power for days. Even small accumulations of ice can be extremely dangerous
to motorists and pedestrians (NWS 2008).

Location

Snow and Blizzards

The trajectory of the storm center—whether it passes close to the New Jersey coast or at a distance—largely
determines both the intensity and the duration of the snowfall over the State. Winter storms tend to have the
heaviest snowfall within a 150-mile wide swath to the northwest of what are generally southwest to northeast
moving storms. Depending on whether all or a portion of New Jersey falls within this swath, the trgjectory
determines which portion of the State (or all of the State) receives the heaviest amount of snow.

Normal seasonal snowfall in New Jersey variesfrom 14.9 inches annually in Cape May County to over 40 inches
in Sussex County. However, there is great variability from year to year. Normal seasonal snowfall in Sussex
County ranges from approximately 38.9 inches to 40.7 inches (ONJSC 2013).

Ice Storms

Sussex County, like all regions of New Jersey, are subject to ice storms. The distribution of ice storms often
coincides with general distribution of snow within several zonesin the State. A cold rain may befalling over the
southern portion of the State, freezing rain over the central region, and snow over the northern counties as a
coastal storm moves northeastward offshore. A locality’ s distance to the passing storm center is often the crucial
factor in determining the temperature and type of precipitation during a winter storm.
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Extent

The magnitude or severity of aseverewinter storm depends on several factorsincluding aregion’sclimatological
susceptibility to snowstorms, snowfall amounts, snowfall rates, wind speeds, temperatures, visibility, storm
duration, topography, and time of occurrence during the day (e.g., weekday versus weekend), and time of season.

The extent of a severe winter storm can be classified by meteorological measurements and by evaluating its
societal impacts. NOAA’sNationa Climatic Data Center (NCDC) is currently producing the Regional Snowfall
Index (RSI) for significant snowstorms that impact the eastern two-thirds of the United States. The RSI ranks
snowstorm impacts on ascalefrom 1 to 5. It isbased on the spatial extent of the storm, the amount of snowfall,
and the interaction of the extent and snowfall totals with population (based on the 2000 Census). The NCDC
has analyzed and assigned RSI values to over 500 storms since 1900 (NOAA 2015). Table 5.4.9-1 presents the
five RSI ranking categories.

Table 5.4.9-1. RSI Ranking Categories

Category Description RSI Value
1 Notable 1-3
2 |Significant |3-6
3 Major 6-10
4 | Crippling | 10-18
5 Extreme 18.0+

Source:  NOAA 2015
Note: RSI = Regional Snowfall Index

The NWS operates a widespread network of observing systems such as geostationary satellites, Doppler radars,
and automated surface observing systems that feed into the current state-of-the-art numerical computer models
to provide a look into what will happen next, ranging from hours to days. The models are then analyzed by
NWS meteorol ogists who then write and disseminate forecasts (NWS 2013).

The NWS uses winter weather watches, warnings and advisories to ensure that people know what to expect in
the coming hours and days. A winter storm watch means that severe winter conditions (heavy snow, ice, €tc.)
may affect a certain area, but its occurrence, location and timing are uncertain. A watch isissued to provide 12
to 48 hour notice of the possibility of severe winter weather. A watch is upgraded to a winter storm warning
when hazardous winter weather, in the form of heavy snow, heavy freezing rain or heavy dest, isimminent or
occurring. They are usually issued 12 to 24 hours before the event is expected to begin. Winter weather
advisories inform people that winter weather conditions are expected to cause significant inconveniences that
may be hazardous. The NWS may also issue a blizzard warning when snow and strong winds combine and
produce a blinding snow, deep drifts, and wind chill (NWS 2013).

Previous Occurrences and Losses

Many sources provided winter storm information regarding previous occurrences and losses associated with
winter storm events throughout Sussex County. With so many sources reviewed for the purpose of this Hazard
Mitigation Plan (HMP), loss and impact information for many events may vary. Therefore, the accuracy of
monetary figures discussed is based only on the available information identified during research for thisHMP.

Between 1954 and 2015, FEMA declared that the State of New Jersey experienced eight winter storm-related
disasters (DR) or emergencies (EM) classified as one or a combination of the following disaster types. severe
winter storm, severe storm, snowstorm, blizzard, and ice conditions. Generally, these disasters cover a wide
region of the State; therefore, they may have impacted many counties. Sussex County was included in four of
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these declarations since 1954. Since the original 2011 HMP, Sussex County wasincluded in one FEMA disaster
declaration: October 29, 2011 event. Table 5.4.9-2 liststhe FEMA DR and EM declarations, between 2008 and
2015, in which Sussex County was included.

Table 5.4.9-2. FEMA Declarations since 2008 for Severe Winter Weather Events in Sussex County

FEMA Declaration
Number Date(s) of Event Event Type Counties Included
October 29 Severe Weather Bergen, Cape May, Essex, Hunterdon, Middlesex,
DR-4048 ’ (Snowstorm / Morris, Passaic, Somerset, Sussex, Union, and Warren
2011 : :
Nor'Easter) Counties

Source: FEMA 2015

For this 2016 HMP update, winter weather events were summarized from 2008 to 2015. Known severe winter
weather events, including FEMA disaster declarations, which impacted Sussex County between 2008 and 2015
areidentified in Appendix E. For information regarding severe winter weather events prior to 2008, refer to the
2011 Sussex County HMP. For detailed information on damages and impacts to each municipality, refer to
Section 9 (jurisdictional annexes).

Probability of Future Occurrences

Severe winter weather is a common occurrence each winter season in New Jersey. The majority of the State
will receive at least one measureable snow event during the winter months. The months of January, February,
March, April, October, November and December are typically when a vast magjority of New Jersey has been
observed to receive measurable snow. Generally, counties in the northern region experience more snow events
than those in the southern region. It is estimated that Sussex County will continue to experience the direct and
indirect impacts of severe winter weather events annually that many induce secondary hazards such as: structural
damage (snow and ice load), wind damage, impact to life safety, disruption of traffic, loss of productivity,
economic impact, loss of ahility to evacuate, taxing first-responder capabilities, service disruption (power, water,
etc.), and communication disruption.

According to the NOAA-NCDC storm events database, Sussex County has been impacted by 138 winter
weather-related events (blizzard, ice storm, heavy snow, winter storm, and winter weather) between 2008 and
2015; this number increases to 310 winter weather-related events when traced back to 1950. These events
resulted in $1.15 million in property damage. Thetable below liststhe probability of future occurrencesfor each
type of severe winter weather event to occur in Sussex County. Based on data from NOAA-NCDC, Sussex
County can expect an average of 4.77 winter storm-related events each year.

Table 5.4.9-3. Probability of Future Severe Winter Weather Events

Percent
Number of Annual Probability of Chance of
Occurrences Number of Recurrence Event Occurring in

Between Events Interval* Occurring in Any Given
Hazard Type 1950 and 2015 (average) (in years) Any Given Year Year
Blizzard 1 0.02 66.00 0.02 1.5%
Heavy Snow 46 0.71 1.43 0.70 69.7%
Ice Storm 10 0.15 6.60 0.15 15.2%
Sleet 5 0.08 13.20 0.08 7.6%
Winter Storm 60 0.92 1.10 0.91 90.9%
Winter Weather 188 2.89 0.35 1.0 100%

Source:  NOAA-NCDC Storm Events Database 2015
*Estimate of the likelihood of an event to occur
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In Section 5.3, the identified hazards of concern for Sussex County were ranked. The probability of occurrence,
or likelihood of the event, is one parameter used for hazard rankings. Based on historical records and input from
the Planning Committee, the probability of occurrence for severe winter weather in the county is considered
‘frequent’ (likely to occur within 25 years, as presented in Table 5.3-3).

Climate Change Impacts

In terms of snowfall and ice storms, there is alack of quantitative datato predict how future climate change will
affect this hazard. It islikely that the number of winter weather events may decrease, and the winter weather
season may shorten; however, it is aso possible that the intensity of winter storms may increase. The exact
effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change Adaptation Task Force
2013).

Temperatures in the Northeast United States have increased 1.5 degrees Fahrenheit (°F) on average since 1900.
Most of this warming has occurred since 1970. The State of New Jersey, for example, has observed an increase
in average annual temperatures of 1.2°F between the period of 1971-2000 and the most recent decade of 2001-
2010 (ONJSC, 2011). Winter temperatures across the Northeast have seen an increase in average temperature of
4°F since 1970 (Northeast Climate Impacts Assessment [NECIA] 2007). By the 2020s, the average annual
temperature in New Jersey is projected to increase by 1.5°F to 3°F above the statewide baseline (1971 to 2000),
which was 52.7°F. By 2050, the temperature is projected to increase 3°F to 5°F (Sustainable Jersey Climate
Change Adaptation Task Force 2013). Due to the increase in temperature, snow cover and sea ice extent are
predicted to likely decrease over the next century and the snow season length is very likely to decrease over
North America. However, warming of the lower atmosphere could potentialy lead to more ice storms by
allowing snow to more frequently melt asit falls and then refreeze near or at surface (NPCC 2010).

5.4.9.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For the severe winter weather hazard, all of Sussex County is exposed. Therefore, all assets in the county
(population, structures, critical facilitiesand lifelines), as described in the County Profile (Section 4), are exposed
and potentially vulnerable to awinter storm. The following text evaluates and estimates the potential impact of
the severe winter weather hazard on the county including:

o  Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

Severe winter storms are of significant concern to Sussex County because of the frequency and magnitude of
these eventsin theregion. In addition, theimpacts from these events can be great, for example: direct and indirect
costs associated with preparation, response and recovery stressing community resources; transportation delays;
impacts on the people and facilities of the region related to snow and ice removal; health problems; and cascade
effects such as utility failure (power outages) and traffic accidents.
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Data and Methodology

Updated population and general building stock data were used to support an evaluation of assets exposed and
potentially impacted by this hazard. Additionally, economic losses provided by the Planning Committee to
support this vulnerability assessment were included.

Impact on Life, Health and Safety

According to the NOAA National Severe Storms Laboratory (NSSL); every year, winter weather indirectly and
deceptively kills hundreds of people in the U.S., primarily from automobile accidents, overexertion and
exposure. Winter storms are often accompanied by strong winds creating blizzard conditions with blinding
wind-driven snow, drifting snow and extreme cold temperatures and dangerous wind chill. They are considered
deceptive killers because most deaths and other impacts or losses are indirectly related to the storm. People can
die in traffic accidents on icy roads, heart attacks while shoveling snow, or of hypothermia from prolonged
exposure to cold. Heavy accumulations of ice can bring down trees and power lines, disabling electric power
and communications for days or weeks. Heavy snow can immobilize aregion and paralyze acity, shutting down
al air and rail transportation and disrupting medical and emergency services. Storms near the coast can cause
coastal flooding and beach erosion as well as sink ships at sea. The economic impact of winter weather each
year is huge, with costs for snow removal, damage and loss of business in the millions (NSSL 2015; Disaster
Center 1999).

Heavy snow can immobilize a region and paralyze a city, stranding commuters, stopping the flow of supplies,
and disrupting emergency and medical services. Accumulations of snow can collapse buildings and knock down
trees and power lines. Inrural areas, homes and farms may be isolated for days, and unprotected livestock may
be lost. In the mountains, heavy snow can lead to avalanches. The cost of snow removal, repairing damages,
and loss of business can have large economic impacts on cities and towns (NWS 2015).

Heavy accumulations of ice can bring down trees, electrical wires, telephone poles and lines, and communication
towers. Communications and power can be disrupted for days while utility companies work to repair the
extensive damage. Even small accumulations of ice may cause extreme hazards to motorists and pedestrians.
Bridges and overpasses are particularly dangerous because they freeze before other surfaces (NSSL, 2006).

For the purposes of this HMP, the entire population of Sussex County (149,265 people) is exposed to severe
winter storm events (U.S. Census, 2010). Snow accumulation and frozen/dlippery road surfaces increase the
frequency and impact of traffic accidents for the general population, resulting in personal injuries. Refer to
Section 4 (County Profile) for population statistics for each participating municipality.

The elderly are considered most susceptible to this hazard due to their increased risk of injuries and death from
falls and overexertion and/or hypothermia from attempts to clear snow and ice. In addition, severe winter storm
events can reduce the ability of these populations to access emergency services. Residents with low incomes
may not have access to housing or their housing may be less able to withstand cold temperatures (e.g., homes
with poor insulation and heating supply).

Impact on General Building Stock

The entire general building stock inventory is exposed and vulnerable to the severe winter storm hazard. In
general, structural impacts include damage to roofs and building frames, rather than building content. Table
5.4.9-4 presents the total exposure value for general building stock for each participating municipality.

Current modeling tools are not available to estimate specific losses for this hazard. As an alternate approach,
this plan considers percentage damages that could result from severe winter storm conditions. Table 5.4.8-2
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bel ow summarizes percent damagesthat could result from severe winter storm conditionsfor the Planning Area’ s
total general building stock. Given professional knowledge and the currently availableinformation, the potential
loss for this hazard is many times considered to be overestimated because of varying factors (building structure
type, age, load distribution, building codesin place, etc.). Therefore, the following information should be used
as estimates only for planning purposes with the knowledge that the associated losses for severe winter storm

events vary gresatly.

Table 5.4.9-4. General Building Stock Exposure and Estimated Losses from Severe Winter Storm

Events
| Total (All | 1% Damage Loss 5% Damage Loss | 10% Damage Loss

Municipality Occupancies) Estimate Estimate Estimate
Borough of Andover $110,720,294 $1,107,202.94 $5,536,014.70 $11,072,029.40
Township of Andover $797,432,934 $7,974,329.34 $39,871,646.70 $79,743,293.40
Borough of Branchville $105,787,947 $1,057,879.47 $5,289,397.35 $10,578,794.70
Township of Byram $1,001,139,850 $10,011,398.50 $50,056,992.50 $100,113,985.00
Township of Frankford $1,028,566,798 $10,285,667.98 $51,428,339.90 $102,856,679.80
Borough of Franklin $555,083,580 $5,550,835.80 $27,754,179.00 $55,508,358.00
Township of Fredon $524,017,917 $5,240,179.17 $26,200,895.85 $52,401,791.70
Township of Green $617,892,936 $6,178,929.36 $30,894,646.80 $61,789,293.60
Borough of Hamburg $478,777,394 $4,787,773.94 $23,938,869.70 $47,877,739.40
Township of Hampton $898,127,786 $8,981,277.86 $44,906,389.30 $89,812,778.60
Township of Hardyston $1,058,804,064 $10,588,040.64 $52,940,203.20 $105,880,406.40
Borough of Hopatcong $1,459,447,874 $14,594,478.74 $72,972,393.70 $145,944,787.40
Township of Lafayette $484,326,532 $4,843,265.32 $24,216,326.60 $48,432,653.20
Township of Montague $550,631,281 $5,506,312.81 $27,531,564.05 $55,063,128.10
Town of Newton $926,551,970 $9,265,519.70 $46,327,598.50 $92,655,197.00
Borough of Ogdensburg $250,464,374 $2,504,643.74 $12,523,218.70 $25,046,437.40
Township of Sandyston $359,643,031 $3,596,430.31 $17,982,151.55 $35,964,303.10
Township of Sparta $3,083,993,131 $30,839,931.31 $154,199,656.55 $308,399,313.10
Borough of Stanhope $557,098,000 $5,570,980.00 $27,854,900.00 $55,709,800.00
Township of Stillwater $581,254,607 $5,812,546.07 $29,062,730.35 $58,125,460.70
Borough of Sussex $259,651,457 $2,596,514.57 $12,982,572.85 $25,965,145.70
Township of Vernon $3,063,072,948 $30,630,729.48 $153,153,647.40 $306,307,294.80
Township of Walpack $8,710,816 $87,108.16 $435,540.80 $871,081.60
Township of Wantage $1,396,272,081 $13,962,720.81 $69,813,604.05 $139,627,208.10
Sussex County Total $20,157,469,603 $201,574,696.03 $1,007,873,480.15 $2,015,746,960.30

Source: Sussex County

Values represent estimated replacement cost.

A specific areathat is vulnerable to the severe winter storm hazard is the floodplain. Severe winter storms can

cause flooding through blockage of streams or through snow melt.

At-risk residentia infrastructures are

presented in the flood hazard profile (Section 5.4.4). Generaly, losses resulting from flooding associated with
severewinter storms should belessthan that associated with a100-year flood. Pleaserefer to the Severe Weather
(Section 5.4.8) profile for losses resulting from high winds which may also accompany severe winter weather.
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Impact on Critical Facilities

Full functionality of critical facilities such as police, fire and medical facilities is essential for response during
and after a severe winter storm event. These critical facility structures are largely constructed of concrete and
masonry; therefore, they should only suffer minima structural damage from severe winter storm events.
Because power interruption can occur, backup power is recommended. Infrastructure at risk for this hazard
includes roadways that could be damaged due to the application of salt and intermittent freezing and warming
conditions that can damage roads over time. Severe snowfall requiresthe clearing roadways and alerting citizens
to dangerous conditions; following the winter season, resources for road maintenance and repair are required.

Impact on Economy

The cost of snow and ice removal and repair of roads from the freeze/thaw process can drain local financid
resources. Another impact on the economy includes impacts on commuting into, or out of, the areafor work or
school. The loss of power and closure of roads prevents the commuter population traveling to work within and
outside of the county.

Future Growth and Development

Asdiscussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
Sussex County. Any areas of growth could be potentially impacted by the severe winter storm hazard because
the entire planning area is exposed and vulnerable. Please refer to the specific areas of development indicated
in tabular form and/or on the hazard maps included in the jurisdictional annexesin Volume I1, Section 9 of this
plan.

Effect of Climate Change on Vulnerability

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

Both northern and southern New Jersey have become wetter over the past century. Northern New Jersey’s 1971-
2000 precipitation average was over fiveinches (12 percent) greater than the average from 1895-1970. Southern
New Jersey became two inches (5 percent) wetter late in the 20th century (Office of New Jersey State
Climatologist). Average annual precipitation is projected to increase in the region by 5 percent by the 2020s and
up to 10 percent by the 2050s. Most of the additional precipitation is expected to come during the winter months
(New Y ork City Panel on Climate Change [NPCC] 2009).

In terms of snowfall and ice storms in New Jersey, there is a lack of quantitative data to predict how future
climate change will affect this hazard. It islikely that the number of winter weather events may decrease, and
the winter weather season may shorten; however, it is also possible that the intensity of winter storms may
increase. The exact effect on winter weather is still highly uncertain (Sustainable Jersey Climate Change
Adaptation Task Force 2013). Future enhancements in climate modeling will provide an improved
understanding of how the climate will change and impact the Northeast.
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Change of Vulnerability

The entire county continues to be vulnerable to the severe winter weather hazard. The 2011 HMP used data
from SHELDUS 7.0, the NCDC, and the NWS that was collected between 1960 and 2008 to determine the risk
potential. The 2016 HMP update provided damage estimates using an update custom building stock based on
2015 MODIV tax assessment data and estimated replacement cost. The updated vulnerability assessment
provides a more current assessment for the county.

Additional Data and Next Steps

The assessment above identifies vulnerable populations and economic losses associated with this hazard of
concern. Historic data on structural losses to general building stock are not adeguate to predict specific losses
to thisinventory; therefore, the percent of damage assumption methodology was applied. This methodology is
based on FEMA’ s How to Series (FEMA 386-2), Understanding Y our Risks, |dentifying and Estimating L osses
(FEMA, 2001) and FEMA's Using HAZUS-MH for Risk Assessment (FEMA 433) (FEMA, 2004). The
collection of additional/actual valuation data for general building stock and critical infrastructure losses would
further support future estimates of potential exposure and damage for the general building stock inventory.
Mitigation strategies addressing early warning, dissemination of hazard information, provisions for snow
removal and back-up power are included in Volume Il, Section 9 of this plan.
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5.4.10 WILDFIRE

2016 HMP UPDATE CHANGES

» The hazard profile has been significantly enhanced to include a detailed hazard description, location,
extent, previous occurrences, probability of future occurrence, and potential change in climate and its
impacts on the wildfire hazard is discussed. The wildfire hazard is now located in Section 5 of the plan
update.

» New and updated figures from federal and state agencies are incorporated. New Jersey Forest Fire
Service (NJFFS) Wildfire Fuel Hazard data was used to identify wildfire fuel rankings in Sussex
County. The 2010 NJFFS wildfire risk and fuel maps were also used to identify hazard areas in the
county. The U.S. 2010 Census data was incorporated, where appropriate.

»  Previous occurrences were updated with events that occurred between 2008 and 2015.

» A vulnerability assessment was conducted for the wildfire hazard; it now directly follows the hazard
profile. To determine exposure, a spatial analysis was conducted using the NJFFS Fuel Hazard Area
guidelines.

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

5.4.10.1 PROFILE

Hazard Description

A wildland fire can be defined as any non-structural fire that occurs in the wildland. Three distinct types of
wildland fires have been defined and include: naturally occurring wildfire, human-caused wildfire, and
prescribed fire. Many of these are highly destructive and can be difficult to control. They occur in forested,
semi-forested, or less developed areas. Wildland fires can be caused by lightning, human carelessness, and
arson. Most frequently, wildland fires in the State of New Jersey are caused by humans. Wildfires result in the
uncontrolled destruction of forests, brush, field crops, grassands, real estate, and persona property, and have
secondary impacts on other hazards such as flooding, by removing vegetation and destroying watersheds.

Wildfires can increase the probability of other natural disasters, specificaly floods and mudflows. Wildfires,
particular large-scale fires, can dramatically alter the terrain and ground conditions, making land already
devastated by fire susceptible to floods. Lands impacted by wildfire increase the risk of flooding and mudflow
in those areas impacted by wildfire. Normally, vegetation absorbs rainfall, reducing runoff. However, wildfires
leave the ground charred, barren, and unable to absorb water; thus, creating conditions perfect for flash flooding
and mudflows. Flood risk in these impacted areas remain significantly higher until vegetation isrestored, which
can take up to five years after awildfire (FEMA 2013).

Flooding after awildfire is often more severe, as debris and ash left from the fire can form mudflows. During
and after arain event, as water moves across charred and denuded ground, it can also pick up soil and sediment
and carry it in a stream of floodwaters. These mudflows have the potential to cause significant damage to
impacted areas. Areas directly affected by fires and those located below or downstream of burn areas are most
at risk for flooding (FEMA 2013). For detailed information regarding flooding, see Section 5.4.4 (Hood).

The height of wildland fire season in New Jersey is typicaly in spring (March through May) and culminatesin
early May, corresponding with the driest live fuel moisture periods of the year. Although the spring months are
the most severe, the summer and fall months may also experience extensive firesin the state. While the spring
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season is historically the period in which wildfire danger is the highest, wildland fires can occur every month of
the year. Drought, snow pack, and local weather conditions can expand the length of the fire season. The early
and late shoulders of the fire season usually are associated with human-caused fires. Lightning generaly isthe
cause of most fires in the peak season.

NJFFS, adivision of NJDEP, is responsible for protecting the 3.15 million acres of public and private wildland
in the state. NJFFS is under the direction of the state fire warden and is headquartered in Trenton. NJFFS has
85 full-time employees that provide an array of services including staffing the state's 21 fire towers, which are
operational during the months of March, April, May, October, and November.

According to the NJFFS, each year in New Jersey, an average of 1,500 wildfires damage or destroy 7,000 acres
of the state's forests. Wildfires not only damage woodlands, but threaten homeowners who live within or
adjacent to forest environments. From January 1, 2015, to September 14, 2015, there were 814 wildfiresin New
Jersey that burned 2,563.5 acres. In contrast, during this same period in 2014, the State experienced 757 fires,
which burned 6,433 acres (NJFFS 2015).

Fire Ecology and Wildfire Behavior

The“wildfire behavior triangle” illustrates how three primary
factors influence wildfire behavior: fuel, topography, and
weather. Each point of the triangle represents one of thethree
factors; the sides represent the interplay between the factors.
For example, drier and warmer weather combined with dense
fuel loads and steeper slopes will cause more hazardous fires
than light fuels on flat ground.

A fire needs al of the following three elements in the right
combination to start and grow: a heat source, fuel, and
oxygen. The growth of the fire primarily depends on the
characteristics of available fuel, weather conditions, and terrain. Climate change is also considered a potential
source of influence. These four factors are described below:

o Fue

o Lighter fuels such as grasses, leaves, and needles quickly expel moisture and burn rapidly, while
heavier fuels such as tree branches, logs, and trunks take more time to warm and ignite.

0 Snagsand hazard trees—especially those that are diseased, dying, or dead—are quickly engulfed and
allow firesto spread quickly.

e  Weather

0 Strong winds within the vicinity of the flames produce extreme fire conditions. Of particular
concern are wind events that potentially persist for longer periods of time, or ones with significant
wind speeds, which can sustain and quickly promote the spread of fire through movement of embers
or exposure within tree crowns.

0 Spring and summer months, which can experience drought-like conditions extending beyond the
normal season, also expand the average fire season. Likewise, the passage of a dry, cold front
through the region can result in a sudden increase in wind speeds and a change in wind direction
affecting fire spread.

0 Thunderstorm activity, which typicaly begins with wet storms, turns dry with little or no
precipitation reaching the ground as the seasons progress.

e Terrain
0 Regional and local topography influence the amount and moisture of fuel.
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0 Barrierssuch as highways and lakes can affect the spread of fire.
o Elevation and dope of landforms affect fire spread; flames move more easily uphill than downhill.
e Changesto Environment

0 Without an increase in summer precipitation (greater than any predicted by climate models), areas
susceptible to future burning are very likely to increase.

0 Infestation from insects is aso of concern as it may impact forest health. Potential insect
populations may increase with warmer temperatures as a result of warmer temperatures. Infested,
stressed trees increase the fuel load.

0 Tree species composition will change as species respond uniquely to a changing climate.

0 Wildfires cause both short-term and long-term losses. Short-term losses can include destruction of
timber, wildlife habitat, scenic vistas, and watersheds. Long-term effects include smaller timber
harvests, reduced accessto affected recreational areas, and the destruction of cultural and economic
resources and community infrastructure.

Location

The NJFFS is broken up into three divisions (A, B, C). Each division is responsible for responding to wildfire
events within their boundaries. Sussex County islocated in Division A. All of Sussex County is susceptible to
wildfire, and they can occur anywhere in the county. Additionally, a portion of Sussex County (i.e., involving
eight municipalities) is located within the New Jersey Highlands Regions (New Jersey Highlands). The New
Jersey Highlands is an area of 859,358 acres|ocated in northwest New Jersey and includes 88 municipalitiesand
parts of seven counties (Bergen, Hunterdon, Morris, Passaic, Somerset, Sussex, and Warren). The New Jersey
Highlands Region serves as a significant green belt along the eastern coast. Forests comprise 47 percent of the
Highland's landscape and is predominately hardwood forests, which provides afuel hazard for wildfires.

NJFFS has developed Wildfire Fuel Hazard data for the state based upon NJDEP's 2002 Land Use/Land Cover
(LU/LC) datasets and NJDEP's 2002 10-meter Digital Elevation Grid datasets. NJFFS took the NJDEP Modified
Anderson LU/LC Classification System 2002 and assigned Wildfire Fuel Hazard rankings to it. NJFFS used
NJDEP's 2002 10-meter Digital Elevation Grids and calculated areas of 30 percent or greater slope throughout
New Jersey. For areas of Wildfire Fuel Hazard with aranking of 1 to 4 (i.e. “Low” to “Very High”) that were
coincident with areas of 30 percent or greater dope, the Wildfire Fuel Hazard Ranking was increased by one
value (i.e. “Low” wasincreased to “Moderate”, “Moderate” to “High”, etc.). For areas of Wildfire Fuel Hazard
with aranking of 0, and 5 through 8, the Wildfire Fuel Hazard ranking remained the same. Once the LU/LC
was coded according to the Wildfire Fuel Hazard, taking into account 30 percent or greater slopes, the datawere
divided by county. For Sussex County, this project was completed in May 2009.

Figure 5.4.10-1 and Figure 5.4.10-2 illustrate the wildfire fuel hazard and wildfire risk for Sussex County. For
additional details regarding these figures, please refer to:
http://www.state.nj.us/dep/parksandforests/fire/wildfire_hazard mitigation.htm. According to these figures, a
majority of Sussex County has alow fuel hazard and low risk. Every municipality in Sussex County has at |east
asmall portion of the community located within the high to extreme risk area, with Walpack Township having
largest percentage of land within the high to extreme risk area (29.9 percent). Table 5.4.10-1 indicates the land
area in each of the wildfire fuel hazard ranking zones for Sussex County. Table 5.4.10-2 summarizes the
approximate land area in the NJFFSrisk areasin the county.
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Table 5.4.10-1. Area in the Wildfire Fuel Hazard Ranking Zones in Sussex County

‘ Area
Hazard Area (Square Miles)
Extreme 318
Very High 11.8
High 254
Moderate 98.0
Low 2475

Source:  NJFFS 2015

Table 5.4.10-2. Approximate Area in Wildfire Fuel Hazard Ranking Zones in Sussex County

Total Area New Jersey Forest Fire Service Risk Areas
- (Sq.uare High to Percent in
Municipality Miles) Moderate Hazard Area Extreme Hazard Area
Borough of Andover 14 0.7 46.6% 0.1 8.7%
Township of Andover 210 135 64.2% 23 10.8%
Borough of Branchville 0.6 0.2 37.7% 0.03 5.3%
Township of Byram 224 176 78.8% 0.8 3.5%
Township of Frankford 353 211 59.8% 3.9 11.0%
Borough of Franklin 44 20 46.5% 0.6 14.2%
Township of Fredon 18.0 10.1 55.9% 2.6 14.5%
Township of Green 16.1 9.0 56.0% 2.0 12.7%
Borough of Hamburg 12 0.3 28.5% 0.1 10.3%
Township of Hampton 254 16.8 66.2% 24 9.6%
Township of Hardyston 325 233 71.8% 38 11.8%
Borough of Hopatcong 12.3 7.2 58.4% 0.2 1.5%
Township of Lafayette 17.9 9.5 52.9% 25 13.8%
Township of Montague 46.4 34.6 74.6% 6.7 14.5%
Town of Newton 34 15 44.8% 0.1 3.6%
Borough of Ogdensburg 22 1.0 47.1% 04 20.4%
Township of Sandyston 422 279 66.0% 9.9 23.6%
Township of Sparta 38.9 25.7 66.0% 29 7.6%
Borough of Stanhope 22 1.0 46.7% 0.02 1.0%
Township of Stillwater 28.2 19.9 70.6% 3.0 10.7%
Borough of Sussex 0.6 0.1 23.2% 0.01 1.4%
Township of Vernon 69.9 46.4 66.3% 10.7 15.2%
Township of Walpack 24.8 15.2 61.5% 7.4 29.9%
Township of Wantage 67.4 40.8 60.5% 6.2 9.2%
Sussex County Total 534.7 345.5 64.6% 68.9 12.9%

Source:  NJFFS 2015
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Figure 5.4.10-1. Wildfire Fuel Hazard for Sussex County

Source:  New Jersey Forest Fire Service 2010
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Figure 5.4.10-2. Wildfire Risk for Sussex County

Source:  New Jersey Forest Fire Service 2010
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Extent

The extent (that is, magnitude or severity) of wildfires depends on weather and human activity. NJFFS usestwo
indices to measure and monitor dryness of forest fuels and the possibility of fire ignitions becoming wildfires.
Theseindicesincludethe National Fire Danger Rating System’s (NFDRS) Buildup Index (BUI), and the K eetch-
Byram Drought Index (KBDI). Both are used for fire preparedness planning, which includes the following:
campfire and burning restrictions, fire patrol assignments, fire lookout tower staffing, and readiness status for
both observation and firefighting aircraft (NJFFS 2015).

The Buildup Index (BUI) is a number that reflects the combined cumulative effects of daily drying and
precipitation in fuels with a 10-day time lag constant. The BUI can represent three to four inches of compacted
litter or can represent up to six inches or more of loose litter (North Carolina Forest Service 2009).

The K eetch-Byram Drought Index (KBDI) isadrought index designed for fire potential assessment as defined
by the U.S. Forest Service (USFS). It is a number representing the net effect of evapotranspiration and
precipitation in producing cumulative moisture deficiency in deep duff and upper soil layers. It is a continuous
index, relating to the flammability of organic material in the ground. The KBDI attempts to measure the amount
of precipitation necessary to return the soil to full field capacity. It is aclosed system ranging from O to 800
units and represents a moisture regime from 0 to 8 inches of water through the soil layer. Zero isthe point of no
moisture deficiency and 800 is the maximum drought that is possible. At any point along the scale, the index
number indicates the amount of net rainfall that is required to reduce the index to O, or saturation (USFS-
Wildland Fire Assessment System [WFAS] 2015; Florida Forest Service N.D.).

Additionally, the NFDRS is used to provide a measure of the relative seriousness of burning conditions and
threat of fire throughout the United States. It allows fire managers to estimate the day’s fire danger for agiven
area. The NFDRS uses a five color-coded system to help the public understand fire potential; this color scale
has been adapted dightly for NJFFS purposes. The NFDRS (with the NJFFS color scheme) is as follows:

Table 5.4.10-3. Fire Danger Rating and Color Code

Fire Danger Rating
and Color Code Description

Fuelsdo not ignite readily from small firebrands although amore intense heat source, such aslightning,
may start firesin duff or punky wood. Firesin open cured grasslands may burn freely afew hours after
rain, but woods fires spread slowly by creeping or smoldering, and burn in irregular fingers. There is
little danger of spotting.

Fires can start from most accidental causes, but with the exception of lightning firesin some areas, the
number of startsis generally low. Firesin open-cured grasslands will burn briskly and spread rapidly
onwindy days. Timber fires spread slowly to moderately fast. The averagefireis of moderate intensity,
although heavy concentrations of fuel, especialy draped fuel, may burn hot. Short-distance spotting
may occur, but is not persistent. Fires are not likely to become serious and control isrelatively easy.
All fine dead fuels ignite readily and fires start easily from most causes. Unattended brush and
campfires are likely to escape. Fires spread rapidly and short-distance spotting is common. High-
intensity burning may develop on slopes or in concentrations of fine fuels. Fires may become serious
and their control difficult unless they are attacked successfully while small.

Fires start easily from al causes and, immediately after ignition, spread rapidly and increase quickly
in intensity. Spot fires are a constant danger. Fires burning in light fuels may quickly develop high-
intensity characteristics such as long-distance spotting and fire whirlwinds when they burn into heavier
fuels.

Fires start quickly, spread furioudy, and burn intensely. All fires are potentially serious.
Development into high-intensity burning will usually be faster and occur from smaller firesthan in
the very high fire danger class. Direct attack is rarely possible and may be dangerous except
immediately after ignition. Fires that develop headway in heavy slash (trunks, branches, and tree
tops) or in conifer stands may be unmanageabl e while the extreme burning condition lasts. Under

High (H)
(Yellow)
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Fire Danger Rating
and Color Code

Description

or the fuel supply lessens.
Source: NJFFS 2015, WFAS 2015

Previous Occurrences and Losses

Many sources were used to identify wildfire previous occurrences and losses in Sussex County. With so many
sources reviewed loss and impact information may vary depending on the source. Therefore, the accuracy of
monetary figures discussed is based only on the available information identified during research for this HMP
update.

Between 1954 and 2015, New Jersey was included in two FEMA fire management assistance (FMA)
declarations. These two events occurred prior to 2008 and were discussed in the 2011 HMP; however, neither
impacted Sussex County. There have been no additional declarations since the 2011 HMP. For the 2016 HMP
update, wildfire events from 2008 to 2015 are summarized in Appendix E. For events prior to 2008, please refer
to the 2011 Sussex County HMP.

Probability of Future Occurrences

Estimating the approximate number of wildfiresto occur in Sussex County isdifficult to predict in aprobabilistic
manner. Thisis because a number of variable factors impact the potential for afire to occur and because some
conditions (for example, ongoing land use devel opment patterns, location, fuel sources, and construction sites)
exert increasing pressure on the WUI zone. Based on available data, urban fires and wildfires will continue to
present arisk to Sussex County. Given the numerous factors that can impact urban fire and wildfire potential,
the likelihood of afire event starting and sustaining itself should be gauged by professional fire managerson a
daily basis. Although a definite prediction of future wildfire events cannot be noted, an analysis of the frequency
of past occurrences can give professionals a rough guide as to how many potential events may occur each year
if current trends continue.

For the purpose of this HM P update, the most up-to-date data was collected to calculate the probability of future
occurrence. Information fromthe 2011 HMP and the NOAA-NCDC storm events database were used to identify
the number of wildfires that occurred between 1950 and 2015. Using these sources ensures the most accurate
probability estimates possible. The table below shows these statistics, as well as the annual average number of
events and the estimated percent chance of a wildfire occurring in a given year (NOAA-NCDC 2016; Sussex
County HMP 2011). Based on these statistics, thereis an estimated 16.7 percent chance of awildfire occurring
in any given year in Sussex County.

Table 5.4.10-4. Probability of Future Wildfire Events

Number of
Occurrences Recurrence Probability of event | Percent Chance of

SEVAY Between 1950 and REVHD § Interval Occurring in Any Occurring in Any
Type 2015 Occurrence (in years) Given Year Given Year

Wildfire 11 0.17 6.00 0.17 16.7%

Source:  NOAA-NCDC 2016; Sussex County HMP 2011

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

A gradual change intemperatureswill alter the growing environment of many tree species throughout the United
States and New Jersey, reducing the growth of some trees and increasing the growth of others. Tree growth and
regeneration may be affected more by extreme weather events and climatic conditions than by gradual changes
in temperature or precipitation. Warmer temperatures may lead to longer dry seasons and multi-year droughts,
creating triggers for wildfires, insects, and invasive species. Increased temperature and change in precipitation
will also affect fuel moisture during wildfire season and the length of time during whilewildfires can burn during
agiven year (U.S. Department of Agriculture [USDA] 2012). Climate change may aso increase the frequency
of lightning flashes. A warmer atmosphere holds more moisture which is one of the key items for triggering a
lightning strike. Lightning strikes cause approximately half the wildfires in the United States. If the frequency
of lightning strikes increases, the potential for wildfires from these strikes also increases (Lee 2014). Wildfire
incidents are predicted to increase throughout the United States dueto climate change, causing at least adoubling
of areas burned within the next century (USDA 2012).

By the 2020s, the average annual temperature in New Jersey is projected to increase by 1.5°F to 3°F above the
statewide baseline (1971 to 2000), which was 52.7°F. By 2050, the temperature is projected to increase 3°F to
5°F (Sustainable Jersey Climate Change Adaptation Task Force 2013). As for precipitation, Northern New
Jersey’ s 1971-2000 precipitation average was over five inches (12 percent) greater than the average from 1895-
1970 (Office of New Jersey State Climatologist). Average annual precipitation is projected to increase in the
region up to 10 percent by the 2020s and up to 15 percent by the 2050s. Most of the additional precipitation is
expected to come during the winter months (New Y ork City Panel on Climate Change [NPCC] 2013).

As stated above, according to the temperature projections for Northern New Jersey, including Sussex County,
this area can expect warmer and drier conditions which may increase the frequency and intensity of wildfires.
Higher temperatures are expected to increase the amount of moisture that evaporates from land and water. These
changes have the potential to lead to more frequent and severe droughts, which, in turn, increases the likelihood
of wildfires (U.S. EPA 2014; Northern Arizona University 2012).

5.4.10.2 VULNERABILITY ASSESSMENT

To understand risk, a community must evaluate what assets are exposed or vulnerable to the identified hazard.
For the wildfire hazard, the portions of Sussex County in the NJFFS Wildfire Fuel Hazard ‘high’, ‘very high’
and ‘extreme’ areas are identified as the wildfire hazard area. Therefore, al assets in the county (population,
structures, critical facilities and lifelines), as described in the County Profile (Section 4), located in the hazard
area are exposed and potentialy vulnerable to wildfire. The following text evaluates and estimates the potential
impact of the wildfire hazard on the county including:

o  Overview of vulnerability

o Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

Wildfire hazards can impact significant areas of land, as evidenced by wildfires throughout the State of New
Jersey and United States over the past severa years. Fire in urban areas has the potential for great damage to
infrastructure, loss of life, and strain on lifelines and emergency responders because of the high density of

DMA 2000 Hazard Mitigation HMP Update - Sussex County, New Jersey 5.4.10-9
Te| May2016




SECTION 5.4.10: WILDFIRE

population and structures that can be impacted in these areas. Wildfire, however can spread quickly, become a
huge fire complex consisting of thousands of acres, and present greater challenges for alocating resources,
defending isolated structures, and coordinating multi-jurisdictional response. If a wildfire occurs at a WUI, it
can aso cause an urban fire and in this case has the potential for great damage to infrastructure, loss of life, and
strain on lifelines and emergency responders because of the high density of population and structures that can
be impacted in these aress.

Potential losses from wildfire include human life, structures and other improvements, and natural resources.
Given the immediate response times to reported wildfires, the likelihood of injuries and casualties is minimal.
Smoke and air pollution from wildfires can be a health hazard, especialy for sensitive populations including
children, the elderly, and those with respiratory and cardiovascular diseases. Wildfire may aso threaten the
health and safety of those fighting the fires. First responders are exposed to the dangers from the initial incident
and after-effects from smoke inhalation and heat stroke. In addition, wildfire can lead to ancillary impacts such
as landslides in steep ravine areas and flooding caused by the impacts of silt in local watersheds.

Data and Methodology

The NJFFS uses Wildfire Fuel Hazard data to assign wildfire fuel hazard rankings across the State. This data,
developed in 2009, is based upon NJDEP's 2002 Land Use/Land Cover datasets and NJDEP's 2002 10-meter
Digital Elevation Grid datasets. Figure 5.4.10-1 presented earlier in this section illustrates the defined wildfire
fuel hazard rankings for Sussex County. For the wildfire hazard, the NJFFS Wildfire Fuel Hazard “extreme’,
‘very high’ and ‘high’ areas are identified as the wildfire hazard area. The statistics in the * moderate’ to ‘low’
areas are also reported below.

To determine vulnerability, a spatial analysis was conducted using the NJFFS Fuel Hazard Area guidelines.
When the analysis determined the hazard area would impact an areain ajurisdiction, or the location of critical
facilities, these locations were deemed vulnerable to the hazard. The limitations of this analysis are recognized,
and as such the analysisis only used to provide a general estimate.

Impact on Life, Health and Safety

Asdemonstrated by historic wildfire eventsin New Jersey and other parts of the country, potential lossesinclude
impacts to human health and life of residents and responders, structures, infrastructure and natural resources. In
addition, wildfire events can have major economic impacts on a community from the initial loss of structures
and the subsequent loss of revenue from destroyed business and decrease in tourism. The most vulnerable
populations include emergency responders and those within a short distance of the interface between the built
environment and the wildland environment.

Wildfires can cost thousands of taxpayer dollarsto suppress and control and involve hundreds of operating hours
on fire apparatus and thousands of volunteer man hours from the volunteer firefighters. There are also many
direct and indirect coststo local businesses that excuse volunteers from work to fight these fires.

Asaway to estimate the county’ s population vulnerable to the wildfire hazard, the population located within the
NJFFS hazard areas were overlaid upon the 2010 U.S. Census population data (U.S. Census, 2010). The U.S.
Census blocks with their center within the high/very high/extreme hazard area were used to calculate the
estimated population exposed to the wildfire hazard. Population located in the moderate and low zones are
reported aswell. Table 5.4.10 -5 summarizes the estimated population exposed by municipality.

Based on the analysis, an estimated 11,033 people, or 7.4 percent of the county’s population, is located in the
high, very high and extreme wildfire hazard area. Overall, the Township of Montague, Township of Sandyston,
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and Township of Hardyston have the greatest number of individualslocated in the extreme/very high/high hazard
aress.

Table 5.4.10-5. Estimated Population Located in the NJFFS Fuel Hazard Areas

Estimated Population Exposed

US. Census Extreme, Very Percent of Percent of
2010 High Total Moderate Total
Municipality Population and High Exposed and Low Exposed

Borough of Andover 606 0 0.0% 175 28.9%
Township of Andover 6,319 232 3.7% 3,523 55.8%
Borough of Branchville 841 0 0.0% 381 45.3%
Township of Byram 8,350 156 1.9% 4,816 57.7%
Township of Frankford 5,565 931 16.7% 3,446 61.9%
Borough of Franklin 5,045 515 10.2% 1,329 26.3%
Township of Fredon 3,437 612 17.8% 1,772 51.6%
Township of Green 3,601 395 11.0% 1,918 53.3%
Borough of Hamburg 3,277 305 9.3% 870 26.5%
Township of Hampton 5,196 147 2.8% 3,917 75.4%
Township of Hardyston 8,213 1,766 21.5% 4,138 50.4%
Borough of Hopatcong 15,147 0 0.0% 4,359 28.8%
Township of Lafayette 2,538 237 9.3% 1,588 62.6%
Township of Montague 3,847 892 23.2% 1,928 50.1%
Town of Newton 7,997 0 0.0% 2,446 30.6%
Borough of Ogdensburg 2,410 90 3.7% 912 37.8%
Township of Sandyston 1,998 436 21.8% 1,176 58.9%
Township of Sparta 19,722 872 4.4% 11,913 60.4%
Borough of Stanhope 3,610 8 <1% 400 11.1%
Township of Stillwater 4,099 545 13.3% 2,238 54.6%
Borough of Sussex 2,130 0 0.0% 384 18.0%
Township of Vernon 23,943 1,924 8.0% 12,298 51.4%
Township of Walpack 16 0 0.0% 15 93.8%
Township of Wantage 11,358 970 8.5% 6,623 58.3%
Sussex County Total 149,265 11,033 7.4% 72,565 48.6%

Source: 2010 US Census, NJFFS 2015

Impact on General Building Stock

The most vulnerable structures to wildfire events are those located within the NJFFS identified extreme, very
high or high fuel hazard areas. Buildings constructed of wood or vinyl siding are generally more likely to be
impacted by the fire hazard than buildings constructed of brick or concrete. To estimate the buildings exposed
to the wildfire hazard, the hazard areas were overlaid upon the custom building inventory in the county. The
replacement value of the structures with their center in the hazard areawere totaled. Table 5.4.10-6 summarizes
the estimated building stock inventory exposed by municipality. The limitations of thisanalysis are recognized,
and as such the analysisis only used to provide a general estimate.
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Table 5.4.10-6. Buildings Located in Wildfire Fuel Hazard Zones

Total Number of Structures Exposed Building Replacement Value Exposed
Replacement Extreme,

Total Cost (Structure Very Percent Percent Extreme, Percent Percent

Number of | and Estimated High of Total | Moderate | of Total Very High of Total | Moderate and | of Total

Municipality Structures Contents) and High | Exposed | and Low |Exposed and High Exposed Exposed
Borough of Andover 257 $182,562,894 2 <1% 55 21.4% $1,345,767 <1% $36,527,564 20.0%
Township of Andover 2,248 $1,259,872,091 93 4.1% 756 33.6% $85,352,230 6.8% $567,081,072 45.0%
Borough of Branchville 353 $174,318,470 2 <1% 53 15.0% $1,035,772 <1% $24,268,367 13.9%
Township of Byram 3,401 $1,543,404,464 16 <1% 869 25.6% $10,536,361 <1% $440,177,839 28.5%
Township of Frankford 2,716 $1,653,244,645 105 3.9% 1,227 45.2% $106,366,352 6.4% $786,832,232 47.6%
Borough of Franklin 1,630 $881,717,214 30 1.8% 143 8.8% $19,252,499 2.2% $91,265,580 10.4%
Township of Fredon 1,236 $842,171,127 105 8.5% 736 59.5% $81,432,841 9.7% $502,012,283 59.6%
Township of Green 1,280 $962,383,257 93 7.3% 634 49.5% $85,197,298 8.9% $557,603,621 57.9%
Borough of Hamburg 1,464 $747,007,403 42 2.9% 42 2.9% $32,280,095 4.3% $29,312,170 3.9%
Township of Hampton 2,143 $1,398,457,332 53 2.5% 894 41.7% $49,421,978 3.5% $584,096,287 41.8%
Township of Hardyston 3,731 $1,652,499,901 257 6.9% 814 21.8% $137,125,045 8.3% $465,356,617 28.2%
Borough of Hopatcong 6,378 $2,224,090,408 14 <1% 293 4.6% $10,988,987 <1% $162,395,688 7.3%
Township of Lafayette 1,020 $802,389,890 68 6.7% 564 55.3% $66,236,221 8.3% $431,297,639 53.8%
Township of Montague 1,972 $858,431,631 227 11.5% 613 31.1% $116,618,913 13.6% $294,556,886 34.3%
Town of Newton 2,320 $1,504,040,803 4 <1% 110 4.7% $2,455,940 <1% $72,641,940 4.8%
Borough of Ogdensburg 915 $390,034,452 17 1.9% 60 6.6% $8,743,647 2.2% $32,528,377 8.3%
Township of Sandyston 1,136 $588,862,570 113 9.9% 558 49.1% $62,747,631 10.7% $306,462,047 52.0%
Township of Sparta 7,447 $4,731,600,744 156 2.1% 2,116 28.4% $109,041,519 2.3% $1,513,321,708 | 32.0%
Borough of Stanhope 1,468 $859,784,777 1 <1% 97 6.6% $655,396 <1% $63,487,442 7.4%
Township of Stillwater 1,871 $931,811,957 71 3.8% 829 44.3% $48,558,461 5.2% $467,162,675 50.1%
Borough of Sussex 579 $424,677,833 2 <1% 21 3.6% $1,034,252 <1% $16,210,669 3.8%
Township of Vernon 11,280 $4,759,388,701 209 1.9% 2,829 25.1% $143,230,061 3.0% $1,602,814,658 | 33.7%
Township of Walpack 25 $16,093,258 7 28.0% 15 60.0% $4,130,648 25.7% $9,712,129 60.3%
Township of Wantage 4,156 $2,250,158,879 252 6.1% 2,215 53.3% $143,771,815 6.4% $1,192,258,390 | 53.0%
Sussex County Total 61,026 $31,639,004,702 1,939 3.2% 16,543 27.1% | $1,327,559,728 4.2% | $10,249,383,882 | 32.4%

Source: Sussex County; N] Department of the Treasury, 2015; NJFFS 2015
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Impact on Critical Facilities

It isrecognized that a number of critical facilities are located in the wildfire hazard area, and are also vulnerable
to thethreat of wildfire. Many of these facilities are thelocationsfor vulnerable populations (i.e., schools, senior
facilities) and responding agencies to wildfire events (i.e., fire, police). Table 5.4.10-7 and 5.4.10-8 summarize
the critical facilities located within the wildfire fuel hazard ranking zones by jurisdiction.

Table 5.4.10-7. Facilities in Extreme, Very High, or High Wildfire Fuel Hazard Ranking Zones in Sussex
County

Facility Types
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Public Health
Potable Pump

Municipality

Borough of Andover 1 0 0 0
Township of Andover 1 0 0 0
Borough of Branchville 0 0 0 0
Township of Byram 2 0 0 0
Township of Frankford 0 0 0 0
Borough of Franklin 0 0 0 0
Township of Fredon 2 0 0 0
Township of Green 0 0 0 0
Borough of Hamburg 0 0 0 0
Township of Hampton 1 0 0 0
Township of Hardyston 0 1 0 1
Borough of Hopatcong 0 0 0 0
Township of Lafayette 0 0 0 0
Township of Montague 0 0 0 0
Town of Newton 0 0 0 0
Borough of Ogdensburg 1 0 0 0
Township of Sandyston 2 0 0 0
Township of Sparta 3 0 1 0
Borough of Stanhope 0 0 0 0
Township of Stillwater 0 0 0 0
Borough of Sussex 0 0 0 0
Township of Vernon 3 0 0 0
Township of Walpack 0 0 0 0
Township of Wantage 0 0 0 0
Sussex County Total 16 1 1 1

Source:  NJFFS 2015; Sussex County, NJDEP
DMA 2000 Hazard Mitigation HMP Update - Sussex County, New Jersey 5.4.10-13

TE| May2016




SECTION 5.4.10: WILDFIRE

Table 5.4.10-8. Facilities in Moderate and Low Wildfire Fuel Hazard Ranking Zones in Sussex County

Facility Types

="
. 5 :
S = = = =% n=.':
b ©| o | B o e | E L
° 2| 8| o - = 5 = 2
= =o| 2 | g < S | &~ g <
= Q= I = 2 7] O — = = £
g 2wl a5 S lgl= ||| 28| &
E g = ) ) > s = 8 _g = = E 7] =]
T 5 | & |~ | g=&| 5| 3 3 s | e 8|58 | 2|3 = 2
Municipality (=) [=) =) O | & = [-¥ [-¥ [ [ 2 (2 = =
Borough of Andover 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Township of Andover | 2 12 1 0 1 0 0 0 1 0 0 0 0 1 0
EerelE Nl ol2]0o| o |o]f o o |lolo|lo|lo|lo|lo| o]o
Branchville
Township of Byram 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0
Township of
Frankford 2 0 0 0 0 0 0 0 0 0 1 0 0 0 1
Borough of Franklin 0 4 0 0 0 0 1 0 0 0 0 0 0 0 0
Township of Fredon 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Township of Green 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Borough of Hamburg | 0O 0 0 0 0 0 0 0 0 1 0 0 0 1 0
Township of o|3|o| o |o 1 o lojoflo|lo|o]o] 0o]|oO
Hampton
Township of
Hardysion 0 8 0 1 0 0 0 0 0 0 0 0 0 0 0
Borough of ol 2|1 o |0 o o lo|lojo|lo|o|o]| 1 ]o
Hopatcong
Township of
Lafayette 0 2 1 1 0 0 0 1 0 0 0 0 1 0 0
Township of o|le6 | 1| o |o 0 o |lolo|lo]o|o|lo] 1o
Montague
Town of Newton 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Borough of
Ogdensburg 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Township of
Sandyston 0| 12| 1 0 0 0 0 0 0 0 0 0 0 0 0
Township of Sparta 0 15 0 0 0 0 0 0 0 0 0 0 0 1 0
Borough of Stanhope | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Township of ol 71| o |o 0 o |lolo|lo|lo|lo|o| oo
Stillwater
Borough of Sussex 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Township of Vernon 0 30 1 0 0 0 0 0 0 0 0 0 0 0 0
Township of
Walpack 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0
Township of ols5 | 1| 1 |o 1 o |lo|lo|lo|o|o|o] oo
Wantage
Sussex County Total | 4 | 122 | 8 3 1 2 1 1 1 1 1 1 1 6 1
Source:  NJFES 2015; Sussex County; NJDEP
Note: DPW - Department of Public Works
EMS - Emergency Medical Services
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Impact on Economy

Wildfire events can have major economic impacts on a community from the initial loss of structures and the
subsequent loss of revenue from destroyed business and decrease in tourism. Wildfires can cost thousands of
taxpayer dollarsto suppress and control and involve hundreds of operating hours on fire apparatus and thousands
of volunteer man hours from the volunteer firefighters. There are also many direct and indirect costs to loca
businesses that excuse volunteers from working to fight these fires.

Future Growth and Development

Areas targeted for potential future growth and development in the next five years have been identified across
Sussex County at the municipal level. Refer to the jurisdictional annexes in Volume Il of this HMP. It is
anticipated that any new development and new residentsin the extreme, very high or high fuel hazard areas will
be exposed to the wildfire hazard (refer to Figure 5.4.10-3 below).

Effect of Climate Change on Vulnerability

According to the U.S. Fire Service (USFS), climate change will likely alter the atmospheric patterns that affect
fire weather. Changes in fire patterns will, in turn, impact carbon cycling, forest structure, and species
composition. Climate change associated with elevated greenhouse gas concentrations may create an atmospheric
and fuel environment that is more conductive to large, severe fires (USFS, 2011). Under a changing climate,
wildfires are expected to increase by 50% across the U.S. (USFS, 2013).

Fire interacts with climate and vegetation (fuel) in predictable ways. Understanding the climate/fire/vegetation
interactionsis essential for addressing issues associated with climate change that include;

e Effectson regiona circulation and other atmospheric patterns that affect fire weather

o Effects of changing fire regimes on the carbon cycle, forest structure, and species composition, and

e Complications from land use change, invasive species and an increasing wildland-urban interface
(USFS, 2011).

It is projected that higher summer temperatures will likely increase the high fire risk by 10 to 30-percent. Fire
occurrence and/or area burned could increase across the U.S. due to the increase of lightning activity, the
frequency of surface pressure and associated circulation patterns conductive to surface drying, and fire-weather
conditions, in general, which is conductive to severe wildfires. Warmer temperatures will also increase the
effects of drought and increase the number of days each year with flammable fuels and extending fire seasons
and areas burned (USFS, 2011).

Future changes in fire frequency and severity are difficult to predict. Global and regional climate changes
associated with el evated greenhouse gas concentrations could alter large weather patterns, thereby affecting fire-
weather conducive to extreme fire behavior (USFS, 2011).

Change of Vulnerability

A wildfire exposure analysis was conducted as part of the 2011 HMP risk assessment. For the 2011 HMP,
spatial datafromthe LANDFIRE project was used to conduct the exposure analysis. The spatial datais generated
at 30-meter resolution, so a county-wide analysis was conducted. For the 2016 HMP update, Wildfire Fuel
Hazard data from NJDEP was utilized to conduct the exposure analysis at the municipal level. The 2016 HMP
update also used 2010 U.S. Census data, 2015 MODIV tax data, and an updated critical facility inventory.
Overall, the updated vulnerability assessment provides a more current exposure anaysis for the county.

DMA 2000 Hazard Mitigation HMP Update - Sussex County, New Jersey 5.4.10-15
Te| May2016




SECTION 5.4.10: WILDFIRE

Additional Data and Next Steps

As the custom building inventory is updated additional building attributes regarding the construction of
structures, such as roofing material, fire detection equipment, structure age, etc. may be incorporated as
available. As stated earlier, buildings constructed of wood or vinyl siding are generally more likely to be
impacted by the fire hazard than buildings constructed of brick or concrete. The proximity of these building
types to the fuel hazard areas should be identified for further evaluation. Development and availability of such
data would permit a more detailed estimate of potential vulnerabilities, including loss of life and potential
structural damages.
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Figure 5.4.10-3. Potential New Development and Wildfire Hazard

Source: NJDEP, Sussex County
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SECTION 5.4.11: HAZARDOUS MATERIALS

54.11 HAZARDOUS MATERIALS RELEASE

2016 HMP UPDATE CHANGES

» For the 2016 HMP update, the hazardous materials profile has been significantly enhanced to include a
detailed hazard description, location, extent, previous occurrences, probability of future occurrence, and
potential change in climate and its impacts on the hazardous materials hazard is discussed. The hazardous
materials hazard is now located in Section 5 of the plan update.

New and updated figures from federal and state agencies are incorporated.

Previous occurrences were updated with events that occurred between 2008 and 2015.

A vulnerability assessment was conducted for the hazardous materials hazard and it now directly follows
the hazard profile.

YV V V

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

54.11.1 PROFILE

Hazard Description

Hazardous materials are substances that are considered severely harmful to human health and the environment,
as defined by the United States Environmental Protection Agency (USEPA) Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) (Superfund Law). Many are commonly used substances
which are harmlessin their normal uses, but are quite dangerousif released. The Superfund law designates more
than 800 substances as hazardous and identifies many more as potentially hazardous due to their characteristics
and the circumstances of their release (USEPA 2013). Superfund’ s definition of ahazardous substance includes
the following:

e Any element, compound, mixture, solution, or substance designated as hazardous under section 102 of
CERCLA.

e Any hazardous substance designated under section 311(b)(2)(a) of the Clean Water Act (CWA), or any
toxic pollutant listed under section 307(a) of the CWA. There are over 400 substances designated as
either hazardous or toxic under the CWA.

¢ Any hazardous waste having the characteristics identified or listed under section 3001 of the Resource
Conservation and Recovery Act.

e Any hazardous air pollutant listed under section 112 of the Clean Air Act, as amended. There are over
200 substances listed as hazardous air pollutants under the Clean Air Act (CAA).

e Any imminently hazardous chemica substance or mixture which the EPA Administrator has "taken
action under” section 7 of the Toxic Substances Control Act (USEPA 2010).

If released or misused, hazardous substances can cause death, serious injury, long-lasting health effects, and
damage to structures and other properties, as well as the environment. Many products containing hazardous
substances are used and stored in homes and these products are shipped daily on highways, railroads, waterways,
and pipelines.

Transportation of hazardous substances on highways involves tanker trucks or trailers, which are responsible for
the greatest number of hazard substance release incidents. New Jersey contains over 39,000 miles of highway,
many of which are used to transport hazardous substances (New Jersey Department of Transportation [NJDOT]
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2015). These roads cross rivers and streams at many points; hazardous substance spills on roads have the
potential to pollute watersheds that serve as domestic water supplies for parts of the State. Potential also exists
for hazardous substance releases to occur along rail lines as collisions and derailments of train cars can result in
large spills.

Additionally, oil is shipped by rail throughout New Jersey. The adoption of hydraulic fracturing (“fracking") to
extract oil and gas, there has been an increase in the production and shipment of energy products. Lack of
pipelines connecting the energy-producing regions with refineries or ports, coupled with the flexibility that
railroad transportation provides, have resulted in significant shipments of oil by rail. Refineriesin New Jersey
are experiencing a surge in petroleum shipments by rail unit train ("rolling pipelines'). The top three rail-
transported commodities in New Jersey are freight of all kinds, chemical products, and waste or scrap materials
(NJ Transit 2012).

Pipelines can also transport hazardous liquids and flammable substances such as natural gas and petroleum.
Incidents can occur when pipes corrode, when they are damaged during excavation, incorrectly operated, or
damaged by other forces. In Sussex County, there are natural gas transmission pipelines in the Townships of
Montague, Wantage, and V ernon. The pipeline operatorsfor these systems are Tennessee Gas Pipeline Company
and Elizabethtown Gas Company (National Pipeline Mapping System 2015).

Nuclear incidents can aso be considered a form of environmental hazard. Nuclear incidents generally refer to
incidents involving (1) release of significant levels of radioactive materials or (2) exposure of workers or the
general public to radiation. Primary concerns following a nuclear incident or accident are: impact on public
health from direct exposure to aradioactive plume; inhalation of radioactive materials; ingestion of contaminated
food, water, and milk; and long-term exposure to deposited radioactive materials in the environment that may
lead to either acute (radiation sickness or death) or chronic (cancer) health effects.

The Sussex County Hazardous Materials (HAZMAT) Team was devel oped to support the County in the response
of any HAZMAT or Chemical, Biological, Radiological, Nuclear, and Explosives (CBRNE) incident. Theteam
is comprised of approximately 20 full-time County employees who have completed the Hazardous Materials
Technician course and is a collaborative effort between the County’ s Sheriff’ s Office, Office of the Prosecutor,
Division of Public Works, and Department of Environmental and Public Health Services. It has also been
recognized by the New Jersey Department of Environmental Protection as a Model Program for HAZMAT
response (Sussex County 2015).

Location

The following provides information regarding the location of hazardous substance incidents.

Hazardous Substances Fixed Site

Many years ago, numerous wastes were dumped on the ground, in rivers, or left out in the open. As aresullt,
thousands of uncontrolled or abandoned contaminated sites were created. These sites included abandoned
warehouses, manufacturing facilities, processing plants, and landfills. In response to concerns regarding health
and environmental risks, Congress established the Superfund program in 1980 to clean up these sites. The
Superfund program is administered by the USEPA in cooperation with individual states (USEPA 2014). In New
Jersey, the Department of Environmental Protection (NJDEP) Site Remediation Program oversees the Superfund
program (NJDEP 2015).
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Federal regulations, include the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) and the Superfund Amendments and Reauthorization Act (SARA) required that aNational Priorities
List (NPL) of sites throughout the United States be maintained and revised at least annually (NJDEP 2015).

Fixed-site facilities that use, manufacture, or store hazardous substances in New Jersey pose risk and must
comply with Title 11 of the federal SARA. SARA was signed into law on October 17, 1986. It isafederal law
that applies nationwide. It must be realized that this law is linked to N.J.S.A. 34:5A, the New Jersey Worker
and Community Right to Know Act. SARA requires the governor of each state to establish a State Emergency
Response Commission (SERC). New Jersey’s SERC was established by Executive Order on February 13, 1987.
SARA aso requires that the emergency planning districts be established by the SERC. The Act specified that
these districts can be existing political subdivisions. The function of the emergency planning district is to
facilitate preparation and implementation of emergency plans. In New Jersey, all municipalities and counties
have been designated emergency planning districts (total of 588). The Local Emergency Planning Committees
(LEPC) isthe policy body for the emergency planning district (NJOEM 2002).

The State enacted the Toxic Catastrophe Prevention Act (TCPA), N.JSA. 13:1K-19 et seq. Currently,
implementation of the requirements established under this Act is facilitated by the TCPA Program. Certain
industrial facilities using materials considered extraordinarily hazardous must take steps to prevent releases and
protect public safety. New Jersey has also mandated that facilities storing large quantities of hazardous
substances take preventative measures to reduce the likelihood of aleak or discharge. Established under the New
Jersey Spill Compensation and Control Act (N.J.SA. 58:10-23.11), these requirements include testing and
inspection of storage tanks, training of employees, and emergency response planning. The Discharge Prevention
Containment and Countermeasure (DPCC) program facilitates implementation of these requirements.
Regulations related to reporting of chemical and petroleum discharges are also administered under this program.
The Program is sometimes referred to by the acronym DPCC, which refers to an important preparedness
document that major facilities develop under the program (NJDEP 2015).

The Community Right to Know (CRTK) program collects, processes, and disseminates the chemical inventory,
environmental release and materials accounting data required to be reported under the New Jersey Worker and
Community Right to Know Act, N.J.S.A.34:5A and the federal Emergency Planning and Community Right to
Know Act of 1986 (EPCRA). EPCRA is also known as Title 111 of the SARA. Thisinformation is used by the
public, emergency planners, and first responders to determine the chemical hazards in the community (NJOEM
2014). In Sussex County, there are nine Superfund sites (USEPA 2015).

New Jersey employers, whose businesses are assighed covered North American Industry Classification System
(NAICS) codes listed in the New Jersey Worker and Community Right to Know (CRTK) regulations, are
required to submit CRTK surveys listing the environmental hazardous substances (EHSs) present at their
facilities in quantities that exceed 500 pounds, unless the EHS is on the federal Emergency Planning and
Community Right to Know Act (EPCRA) Section 302 list of extremely hazardous substances with a lower
reporting threshold. In addition, Section 312 of EPCRA requires owners and operators of federal facilities and
private sector facilities that are subject to the United States Occupational Safety and Health Administration's
(OSHA) Hazard Communication Standard to report their inventories of any chemical that requires a Materials
Safety Data Sheet (MSDS) of safety data sheets (SDS) and is present on site in quantities that exceed 10,000
pounds, unless the chemical is an Extremely Hazardous Substance with a lower reporting threshold (NJDEP
2011).

Owners and operators of manufacturing, and select non-manufacturing companies, having the equivalent of 10
or more full-time employees, and manufacturing, importing, processing or otherwise using toxic chemicalslisted
on the EPCRA Section 313 (TRI) list in quantities that exceed specified thresholds, are required to annualy
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report their releases of these chemicals for the previous year. Approximately 500 New Jersey companies are
required to file federal Toxic Chemical Release Inventory (TRI) forms. TRI Form R requires the listing of
environmental releases, on-site waste management and off-site transfers while the simplified Form A
Certification Statement requires the listing of the chemical only. These companies are also required to submit to
NJDEP the Release and Pollution Prevention Report (RPPR) listing the quantities of environmental release, on-
site waste management, waste transfer, and chemical throughput information. Most of these facilities are also
subject to Pollution Prevention Planning Requirements and, therefore, required to report pollution prevention
progress information on the RPPR (NJDEP 2011). In 2011, New Jersey had atotal of over 11 million pounds of
on-and off-site disposal and other releases under TRI (EPA 2015). As of October 2015, Sussex County had 10
facilities reporting under TRI (EPA 2015).

The NJDEP maintains a list of Known Contaminated Sites of New Jersey (KCSNJ). It is an inventory that
includes all sitesin the State where contamination is known to exist. The remediation for these sitesis currently
active or pending in the NJDEP' s Site Remediation Program (SRP). Asof April 17, 2012, there are over 13,000
active KCSNJ sitesin New Jersey, with 315 of those sitesin Sussex County (NJDEP 2012).

The Right-to-Know Network

The Right-to-Know Network provides access to databases and resources on the environment. The databases
include: Toxic Release Inventory (TRI), Nationa Response Center Spills and Accidents (ERNS), Risk
Management Plans (RMP), Hazardous Waste Biennial Reporting System (BRS), and Resource Conservation
and Recovery Act Information System - violations and permits (RCRIS).

e Toxic Release Inventory (TRI) Database - TRI is a database of information about releases and transfers
of toxic chemicalsfrom facilitiesin certain industrial sectors, including manufacturing, waste handling,
mining, and electricity generation. Facilities must also report the total amount of toxic chemicals in
waste that they produce.

o Nationa Response Center (NRC) Spills and Accidents database - the Spills and Accidents database
contains data on toxic chemical spills and other accidents reported to the NRC. This database used to
be called ERNS, the Emergency Response Notification System, and is still referred to as ERNS in many
situations. Incidents reported to NRC range from minor to serious, from an oil-sheen on water to a
release of thousands of gallons. NRC reports are extensive, but also known to be incomplete, as many
incidents are never reported, and those that are reported generally are not subject to verification.

¢ Risk Management Plan (RMP) database - Federa law requiresindustrial facilitiesthat use large amounts
of extremely hazardous substances to file a RMP with the U.S. Environmental Protection Agency
(EPA). These RMP dataareintended to save lives, protect property, and prevent pollution. In particular,
some industrial facilities are switching to safer and more secure chemicals that reduce the danger to
employees and surrounding communities. EPA does not release to the public some of the most
important datain the RM P database; these data can only be obtained by going to afederal reading room.

e Biennial Reporting System (BRS) database — the BRS database contains data on the generation,
shipment, and receipt of hazardouswaste. BRS containsinformation from the Hazardous Waste Reports
that must be filed every two years under the Resource Conservation and Recovery Act (RCRA), the
Federal statute that regulates the generation, treatment, storage, disposal, or recycling of solid and
hazardous waste.

e Resource Conservation and Recovery Act Information System (RCRIS) database — this database
contains data on hazardous waste handler permits and activities. The RCRIS database, unlike many
EPA databases, does not have "reporting years'. It is a continuously updated set of data that includes
records from the early years of RCRA through the present.
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Between 1989 and 2011, there were 82 facilities in Sussex County that generated 29,759 tons of hazardous
waste. Most of the waste was generated (76 percent) was part of production processes at facilities within the
County, while 20.7 percent was from pollution control, spills and remediation and 3.3 percent was from
intermittent events. The Town of Hamburg had the largest amount of waste generated between 1989 and 2011
(22,529 tons). The other top citiesin the County for generated waste include Lake Hopatcong, Edison, Newton,
and Franklin (Right to Know Network 2015).

Nuclear Facilities

Although there are no nuclear facilities within Sussex County limits, the County is within 50 miles of Indian
Point Energy Center. Indian Point Energy Center is located in Buchanan, New Y ork, and provides about 25
percent of New Y ork City and Westchester’'s power (Safe.Secure.Vital 2015).

In nuclear preparedness planning, the 10 mile and 50 mile radiuses around nuclear facilities are important
location boundaries. The Nuclear Regulatory Commission encourages the use of Probabilistic Risk Assessments
(PRA) to estimate quantitatively the potential risk to public health and safety considering the design, operations,
and maintenance practices at nuclear power plants. Preparedness plans typically consider the Plume Exposure
Pathway Emergency Planning Zone (EPZ), which has aradius of 10 miles from the facility, and the Ingestion
Exposure Pathway (IEP), which has aradius of 50 miles from each facility. Sussex County islocated within the
50-mile IEP. Should an accident occur at the Indian Point Energy Center, the area within the IEP could receive
some radioactive contamination. Figure 5.4.11-1 provides visual representation of where Sussex County falls
in Indian Point Energy Center’s EPZ and IEP.

Figure 5.4.11-1. Indian Point Energy Center’s EPZ and IEP

Source: CNN 2015
Note: The red marker indicates the nuclear facility and the blue marker indicates Sussex, NJ.
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Hazardous Substances In-Transit

Incidents involving hazardous substances in transit can occur anywhere in Sussex County. The main concerns
in the county are highways and railroads. While Sussex County does not offer passenger service, it doesmaintain
freight rail. Thisfreight rail is operated by regional and short line railroads. Therail lines move between 100,001
and 300,000 tons of inbound rail freight and less than 10,000 tons of outbound rail freight (New Jersey Rail
System 2012).

Bakken qil is a concern for the county based off the relatively high number of related derailments and fires and
off the potential impact to residents living near rail lines. Additionally, in January 2014, PHM SA issued a saf ety
alert advising the general public, emergency responders, shippers and carriers that the Bakken crude oil may be
more flammable than traditional crude oil. Bakken ail is a light oil with a low flashpoint, which results in a
significant fire risk when the material is released from packaging in an accident (PHM SA 2014).

An investigation by PHMSA into the transportation of Bakken oil also highlighted another concern for this
material. Results from Operation Classification show that crude oil taken from cargo tanks en-route to rail
loading facilities was not properly classified. Testing indicated that 11 of the 18 samples were not assigned to
the correct packing group, meaning that the oil was not necessarily stored in the type of container that offersthe
most appropriate level of safety (Transportation.Gov 2014). Improper storage and classification increases the
risk of accidents and of harm to rail operators, other rail employees, and residents along freight lines.

Major highways in the county over which hazardous materials are transported daily include U.S. Route 206 and
State Highway 15. A very small portion of Interstate 80 runs through and near the southern portion of the county,
and U.S. Route 209 runs parallel and close to the northwestern border of Sussex County although it does not
enter county limits.
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Figure 5.4.11-2. Major Transportation in Sussex County
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Extent

The extent (or severity) of ahazardous material release relates primarily to itsimpact on human health and safety
and on the threat to the environment. Asfor hazardous material incidents through transportation, the severity is
similar to that of afixed-site incident. Threat to human health and safety includes: poisoning of water or food
sources and/or supply; presence of toxic fumes or explosive conditions; damage to persona property; need for
the evacuation of people; and interference with public or commercial transportation. Threats to the environment
include: injury or loss of animals or plants or habitats that are of economic or ecological importance such as
commercial, recreation, or subsistence fisheries or livestock; impact to recreational areas such as public beaches;
and impact to ecological reserves, forests, parks, archaeological and cultura sites.

Thereisasystem used for classifying hazardous material responses. The classification isbroken down into three
categories which are based on three levels of response function:

e Level 1 —emergenciesinvolving minor situations requiring defensive actions only
o Level 2—emergencies often requiring only defensive actions but may involve some offensive response

e Level 3 — emergencies requiring more involved defensive and offensive actions and will most likely
involve consideration such as public exposure and/or evacuation.

Concerning nuclear threats, as indicated earlier, locations within the IEP could receive some radioactive
contamination in the event of a nuclear incident. The amounts are of little concern in terms of external exposure.
A bigger threat is internal exposure, through the contamination of the food chain, particularly milk from local
dairy cattle. Should an accident occur, state and federal agencies would sample and monitor milk, livestock
feed, storage crops, and water supplies within the IEP. The Sussex County’s Sheriff’s Office may be asked to
assist in gathering samples, and if requested by the state agencies, also participate in implementing control of
foods, foodstuffs and water.

Previous Occurrences and Losses

The U.S. Department of Transportation (USDOT) Pipeline and Hazardous Materidls Safety Administration
(PHMSA) provides an incident report database for information on incidents throughout the U.S. The data is
from the hazardous materials incident report. According to this database, between 2008 and 2014, there have
been 3 incidentsin Sussex County (all highway) (PHM SA 2015). Hazardous substances incidents on-site or in-
transit occur frequently across the State and in Sussex County. These incidents are typically small, localized
events. EPA maintains records of the amount of chemicals released at facilities each year in the EPA Release
Chemical Report. Between 2008 and 2014, Sussex County had a total of 80,795 pounds of on-site disposal or
other releases reported by facilitieswithin the TRI Program. No off-site disposals or other rel eases were reported
during thistime period for the county (U.S. EPA 2015). There have been no major incidents at the Indian Point
Energy Center, although minor incidents and fires have occurred. Both local and New Y ork State agencies are
actively involved in ensuring the continued safety of the site (NY Times 2015).

Between 1954 and 2015, the State of New Jersey was not included in any FEMA declared disasters (DR) or
emergencies (EM) related to hazardous substances incidents (FEMA 2015).

For this 2016 HMP update, known hazardous substances incidents that have impacted Sussex County between
2008 and 2015 are identified in Appendix E. For events prior to 2008, please refer to the 2011 Sussex County
HMP.

Probability of Future Occurrences
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Predicting future hazardous substance incidents in Sussex County is difficult. They can occur at anytime and
anywhere in the county. Incidents can be sudden without any warning or slowly develop. Small spills, both
fixed site and in-transit, occur throughout the year and the probability for these events are high. The risk of
major incidents in a given year israre. It is estimated that the county will continue to experience direct and
indirect impacts of hazardous substance incidents annually that may induce secondary hazards such as
infrastructure deterioration or failure, water quality and supply concerns, and transportation delays, accidents
and inconveniences.

According to the 2011 HMP, the Right-to-Know Network database, and the Pipeline and Hazardous Materials
Safety Administration (PHMSA), Sussex County experienced 96 hazardous material incidents (fixed siteand in-
transit) between 1950 and 2015. Please note that only readily available data was used for the calculations and
not all events may have been included. Based on the number of occurrences, the county has a 145.45 percent
chance of ahazardous material incident (fixed site or in-transit) of occurring in any given year. Thetable below
shows these statistics, as well as the annual average number of events and the percent chance of these incidents
occurring in Sussex County in future years (Sussex County HMP 2011; Right-to-Know Network 2016; PHMSA
2016).

Table 5.4.11-1. Probability of Future Hazardous Materials Incidents

Number of Percent
Occurrences Rate of Occurrence Recurrence Probability chance of
Between or Interval (in years) of Event in occurrence
1950 and Annual Number of (# Years/Number any given in any given
Hazard Type 2015 Events (average) of Events) year year
Hazardous Materials ?
(fixed site) 54 0.83 1.22 0.82 81.8%
Hazardous Materials a2 0.65 157 0.64 63.6%
(in-transit)

Source: Sussex County HMP 2011; Right-to-Know Network 2016; PHMSA 2016

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

Climate Change Impacts

Hazardous substance incidents are non-natural incidents; however, their release may be the result from natural
hazard events. As noted in the risk assessment, climate change may potentialy increase the frequency and
magnitude of flood and severe weather events which may lead to an increased release of hazardous substances
at both fixed sites and in-trangit.
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5.4.11.2 VULNERABILITY ASSESSMENT

To understand risk, acommunity must evaluate what assets are exposed and vulnerable to the identified hazard.
For the hazardous substances hazard, all of Sussex County is exposed to the hazard. Therefore, all assetsin the
county (population, structures, critical facilities and lifelines), as described in the County Profile (Section 4), are
exposed and potentialy vulnerable to the release of hazardous substances. The following text evaluates and
estimates the potential impact of the hazardous substances hazard on the county including:

o Overview of vulnerability

e Dataand methodology used for the evaluation

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

o Effect of climate change on vulnerability

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

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

Overview of Vulnerability

Overal, it is difficult to quantify potential losses of hazardous substances incidents due to the many variables
and human elements. Human safety and welfare can become compromised from negative health effects of
poisoning or exposure to toxic substances, fires, or explosions.

Data and Methodology

For this hazard, data was obtained from the U.S. Environmental Protection Agency.

Impact on Life, Health and Safety

The U.S. EPA Hazardous Waste Report, which isabiennial report, collects data on the generation, management,
and minimization of hazardous waste. This report provides detailed data on the generation of hazardous waste
from large quantity generators and data on waste management practices from treatment, storage, and disposal
facilities. Thisreport lists 542 EPA-regulated facilitiesin Sussex County.

As noted earlier, Superfund is a program administered by the U.S. EPA to locate, investigate, and cleanup the
worst hazardous waste sites throughout the U.S. Data from the Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) database indicated that Sussex County has nine
Superfund sites located throughout the county; two in Hamburg, two in Sparta, one in Sussex, one in VVernon,
one in Byram Township, one in Franklin Borough, and one in Andover. However, the CERCLIS database has
been retired by the EPA in favor of the Superfund Enterprise Management System (SEMS). SEM S includes the
same data and content as CERCLIS. The SEMS database also indicated that Sussex County has nine Superfund
sites, but the locations for these are listed as two in Hamburg, two in Sparta, two in Byram/Byram Township,
one in Wantage, onein Vernon, and onein Franklin Borough (U.S. EPA 2015).

Depending on the type and quantity of chemicals released and the weather conditions, an incident can affect
larger areas that cross jurisdictional boundaries. When hazardous substances are released in the air, water or on
land they may contaminate the environment and pose greater danger to human health. The general population
may be exposed to a hazardous substances rel ease through inhal ation, ingestion, absorption, injection or dermal
exposure. Exposure may be either acute or chronic, depending upon the nature of the substance and extent of
release and contamination.
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Sussex County residents and animals could be exposed to radiation contamination from a nuclear event both
internally and externally. External contamination consists of direct contact with radioactive gases and particles
lying on the surface of an object or the ground. More concerning is internal contamination, which occurs by
breathing radioactive gases and particles, eating contaminated food, or drinking contaminated milk or water.
Such contamination can lead to long-term health complications (NJ OEM N.D.).

Due to the location of these different hazardous substances and wastes sites in Sussex County, the entire county
is considered vulnerable to this hazard. Those particularly vulnerable to the effects of hazardous substances
incidents are populations located along major transportation routes because of the quantities of chemicals
transported on these mgjor thoroughfares; including Bakken oil via rail. Potential losses from hazardous
substances incidences include human health and life and property resources. These types of incidents can lead
to injury, illnesses, and/or death from both the involved persons and those living in the impacted areas.

Impact on General Building Stock

Potential losses to the general building stock caused by a hazardous substances incident is difficult to quantify.
The degree of damages to the general building stock depends on the scale of the incident. Potentia losses may
include inaccessibility, loss of service, contamination and/or potential structural and content losses if an
explosion occurs.

Impact on Critical Facilities

Potential losses to critical facilities caused by a hazardous substances incident is also difficult to quantify.
Potential losses may include inaccessibility, loss of service, contamination and/or potentia structural and content
losses if an explosion occurs. Refer to Section 4 (County Profile) which summarizes the number and type of
critical facilitiesin Sussex County.

Impact on Economy

If asignificant hazardous substances incident occurred, not only would life, safety, and building stock be at risk,
but the economy of Sussex County may be impacted aswell. A significant incident in an urban area may force
businesses to close for an extended period of time because on contamination or direct damage caused by an
explosion, if one occurred. The exact impact on the economy is difficult to determine, given the uncertain nature
of the size and scope of incidents.

Hazardous substances incidents have the potential to lead to major transportation route closures in Sussex
County. The closure of waterways, railroads, airports, and highways as a result of these incidents has the
potential to impact the ability to deliver goods and services efficiently. Potential impacts may be local, regional,
or statewide, depending on the magnitude of the event and the level of services disruptions.

Future Growth and Development

As discussed in Sections 4 and 9, areas targeted for future growth and devel opment have been identified across
Sussex County. Any areas of growth could be potentially impacted by hazardous substances incidents because
the entire county is exposed and vulnerable. An increase in development and population has the ahility to
increase the likelihood of a hazardous substance incident. Please refer to the specific areas of development
indicated in tabular form and/or on the hazard maps included in the jurisdictional annexesin Volumell, Section
9 of this plan.
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Effect of Climate Change on Vulnerability

A hazardous substance incident is human-caused hazard; however, as noted, their release may be the result from
natural hazard events. Climate change may potentially increase the frequency and magnitude of flood and severe
weather events which may lead to an increased rel ease of hazardous substances at both fixed sites and in-transit.

Change of Vulnerability

Overall, Sussex County remains vulnerable to hazards materials release events. The increased transport of
Bakken ail viarail through the county may increase the risk to areas along therail lines. The entire county will
continue to be exposed and vulnerable to hazardous substances incidents.

Additional Data and Next Steps

For the HMP update, any additional information regarding localized concerns and past impacts will be collected
and analyzed. This data will be developed to support future revisions to the plan. Mitigation efforts could
include building on existing New Jersey, Sussex County, and local efforts. Further, the regional plan with
Somerset, Hunterdon and Warren Counties will further evaluate the transport of Bakken oil and other hazardous
materials aong rail lines throughout the county.
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SECTION 6. MITIGATION STRATEGY

2016 HMP Update Changes

» For the 2016 HMP update, the mitigation strategy remainsin Section 6.
» The goals and objectives were updated to align with the county and state’ s current mitigation priorities.

» A Strength, Weakness, Obstacles and Opportunities (SWOO) exercise was conducted for Sussex County
and summarized in this section.

» An NJOEM/FEMA Region || mitigation strategy workshop was conducted for Sussex County and all plan
participants as summarized in this section.

» The 2011 HMP capability assessment section was presented in Section 5. For the 2016 HMP update, the
capability assessment was expanded and presented in Section 6 (Volume I) and Section 9 (Volumell1).

» The mitigation strategy evaluation and prioritization methodology was updated and expanded.

This section presents mitigation actions for Sussex County to reduce potential | Hazard mitigation reduces

. e . . . the potential impacts of, and
exposure and losses identified as concerns in the Risk Assessment portion of Cposts associa‘;ed with

this HMP update. The county and planning partnership reviewed the risk emergency and disaster-
assessment to identify and devel op these mitigation actions, which are presented related events. Mitigation
herein actions address a range of
' impacts, including impacts
on the population, property,
the economy, and the
environment.

This section includes:

1) Background and Past Mitigation Accomplishments L .
L ) Mitigation actions can
2) Genera Mitigation Planning Approach include activities such as:
3) Review and Update of Mitigation Goals and Objectives revisions to land-use
- planning, training and
4) Capabl l ity Assessment education, and structural

5) Mitigation Strategy Development and Update and nonstructural safety

measures.

6.1 BACKGROUND AND PAST MITIGATION ACCOMPLISHMENTS

In accordance with the DMA 2000 requirements, a discussion regarding past mitigation activities and an
overview of past efforts is provided as a foundation for understanding the mitigation goals, objectives, and
activities outlined in this HMP. The county, through previous and ongoing hazard mitigation activities, has
demonstrated that it is pro-active in protecting its physical assets and citizens against losses from natural and
human-caused hazards of concern included in this plan. Examples of previous and ongoing actions, projects and
capabilities include the following:

e The Sussex County Sheriff’s Office facilitated the development of the original 2011 Sussex County
HMP. Four counties (Hunterdon, Mercer, Sussex and Warren Counties) worked together to develop
their original HMPs. Each county had representation on the Northern Delaware River Region Steering
Committee which met regularly throughout the planning process.

e For the 2016 HMP update, Sussex County led the planning process independent of the other three
counties. The 2016 HMP update planning process is aso being led by the Sussex County Sheriff’'s
Office DEM and includes participation of all 24 municipalities as well as Sussex County. This update
represents the regulatory five-year local plan update process.
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All 24 municipalities in Sussex County participate in the National Flood Insurance Program (NFIP),
which requires the adoption of FEMA floodplain mapping and certain minimum construction standards
for building within the floodplain.

Sussex County DEM is currently developing a regional rail emergency plan for hazardous materialsin
transit; aregional effort with Somerset, Hunterdon and Warren Counties.

Sussex County DEM is developing aregional damage assessment plan; aregional effort with Somerset,
Hunterdon, and Warren Counties.

Sussex County DPW regularly conducts activities that reduce the county’s risk to natural hazards
including installing snow fencing; annually cleaning storm drains; and inspecting storm drains pre- and
post-storm events.

Municipalities have actively participated in available mitigation grant funding opportunities to
implement mitigation projects, including the Hazard Mitigation Grant Program funding availablein the
wake of Tropical Storm Irene and Super Storm Sandy.

The county and municipalities have implemented mitigation actions to protect critical facilities and
infrastructure throughout the planning area.

These past and ongoing activities have contributed to the county’ s understanding of its hazard preparedness and
future mitigation activity needs, costs, and benefits. These efforts provide an ongoing foundation for the
planning partnership to use in developing this HMP update.

6.2

GENERAL MITIGATION PLANNING APPROACH

The overall approach used to update the county and local hazard mitigation strategies are based on FEMA and
State of New Jersey regulations and guidance regarding local mitigation plan development, including:

DMA 2000 regulations, specifically 44 CFR 201.6 (local mitigation planning)
FEMA Loca Mitigation Planning Handbook, March 2013

FEMA Loca Mitigation Plan Review Guide, October 1, 2011

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

FEMA Mitigation Planning How-To Guide #3, Identifying Mitigation Actions and Implementing
Strategies (FEMA 386-3)
FEMA Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards, January 2013

The mitigation strategy update approach includes the following steps that are further detailed in later sections of
this section:

¢ Review and update mitigation goals and objectives.

o Identify mitigation capabilities, and evaluate their capacity and effectiveness to mitigate and
manage hazard risk.

e Identify progress on previous county and local mitigation strategies.
e Develop updated county and local mitigation strategies.

e Prepare an implementation strategy, including the prioritization of projects and initiatives in the
updated mitigation strategy.
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6.3 REVIEW AND UPDATE OF MITIGATION GOALS AND OBJECTIVES

This section documents the efforts to update the hazard mitigation goals and
objectives established to reduce or avoid long-term vulnerabilities to the
identified hazards.

6.3.1 Goals and Objectives

According to 44 CFR 201.6(c)(3)(i): “The hazard mitigation strategy shall
include a description of mitigation goals to reduce or avoid long-term
vulnerabilities to the identified hazards.” Further, FEMA mitigation planning
guidance recommends establishing objectives to better tie mitigation goals to
specific mitigation strategies (e.g. projects, activities, and initiatives).

For the purposes of thisHMP update, goals are defined as follows:

Goals are general guidelines that explain what is to be achieved. They are
usually broad, long-term, policy-type statements and represent global visions.
Goals help define the benefits the HMP is trying to achieve. The success of
the HMP, once implemented, should be measured by the degree to which its

FEMA defines Goals as
general guidelines that
explain what should be
achieved. Goals are usually
broad, long-term, policy
statements, and represent a
global vision.

FEMA defines Objectives as
strategies or
implementation steps to
attain mitigation goals.
Unlike goals, objectives are
specific and measurable,
where feasible.

FEMA defines Mitigation
Actions as specific actions

that help to achieve the
mitigation goals and
objectives.

goas have been met (that is, by the actual benefits in terms of hazard
mitigation).

A goals and objectives meeting was held on April 15, 2015 to specifically
review and receive input on the 2011 HMP goals and objectives. Consideration was given to the following
criteria: (1) hazard events and losses since the 2011 HMP, (2) the updated hazard profiles and vulnerability
assessment, (3) the goals and objectives established in the updated State of New Jersey HMP, (4) county and
local risk management plans, aswell as (5) direct input on how the Steering Committee (representing the county
and participating municipalities) recognized the need to move forward to best manage their hazard risk.

Through facilitated discussion and brainstorming, it was decided to revise al of the 2011 HMP goals. Inessence,
the 2011 HMP goals remain as a part of the 2016 HMP updated goals and as a basis for new objectives; however
the goals were broadened and new objectives were added to provide amore specific course of action to meet the
goals.

The following are the updated goals for the 2016 Sussex County HMP update:

Protect life

Protect property

Increase public preparedness and awareness

Develop and maintain an understanding of risks from hazards

Enhance mitigation capabilities to reduce hazard vulnerabilities

© g M W D P

Support continuity of operations pre-, during and post-hazard events

Sussex County HMP goals are compatible with the needs and goals expressed in other available community
planning documents as well as the State of New Jersey HMP. Each goa has a number of corresponding
objectives that further define the specific actions or implementation steps.  Achievement of these goals will
define the effectiveness of amitigation strategy. The goals also are used to help establish priorities.
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Objectives are short-term aims which, when combined, form a strategy or course of action to meet agoal. Unlike
goals, objectives are specific and measurable. The objectives were developed by the Steering Committee
through its knowledge of the local area, review of past efforts, findings of the risk assessment, qualitative
evaluations, and identification of mitigation options. The objectives are used to (1) measure the success of the
HMP once implemented, and (2) to help prioritize identified mitigation actions.

Table 6-1 presents Sussex County’ s goals and objectives for the 2016 HMP update. Although several objectives
are listed for each goal, the objectives were devel oped to meet multiple goals as demonstrated in Table 6-2.

Table 6-1. Goals and Objectives for the 2016 Hazard Mitigation Plan Update

Goal 1.
Protect life

1.1: Identify the need for, and acquire, any special health and emergency services, training, and
equipment to enhance response and recovery capabilities for specific hazards to vulnerable
populations (NEW).

1.2: Maintain and enhance local regulatory standards including full and effective building code
enforcement, floodplain management and other vulnerability-reducing regulations (2011 Objective
12).

1.3: Develop, enhance and protect early warning and emergency communications systems (NEW).

1.4: Identify and train non-traditional first responders to increase response capabilities (NEW).

Goal 2:
Protect property

2.1: Pursue cost-effective mitigation actions to reduce the impacts of hazards on people, property
and the economy (modified 2011 Goal 4, modified Objective 10).

2.2: Preserve, restore and enhance natural environmental resources including open space and
agricultural resources that serve a natural hazard mitigation function (NEW).

2.3: Facilitate the devel opment and timely submittal of project applications meeting state and federal
guidelines for funding to reduce the number of repetitive and severe repetitive loss properties and
hardening/retrofitting infrastructure and critical facilities with identified needs (2011 Goal 4,
Objective 11).

Goal 3:
Increase prepar edness and
awareness (similar to 2011
Goal 1)

3.1: Increase awareness of hazard risks and understanding of the advantages of mitigation to the
genera public, business and community members, and by local government officials (2011
Objective 1).

3.2: Increase local government official awareness regarding funding opportunities for mitigation
(2011 Objective 2).

3.3: Provide government officials and local practitioners with educational opportunities and
information regarding best practices for hazard mitigation planning, project identification, and
implementation (2011 Objective 4).

Goal 4:

Develop and maintain an
under standing of risksfrom
hazar ds

4.1: Improve data collection and sharing; and increase data availability to the county and
municipalities to reduce the impacts of hazards and for use in future planning efforts (2011 Goal 2
and Objective 3).

4.2: Acquire and maintain detailed dataregarding critical facilities and infrastructure such that these
sites can be prioritized and risk-assessed for possible mitigation actions (2011 Objective 5).

4.3: Continue support of hazard mitigation planning, project identification, and implementation at
the municipal and county level (2011 Objective 6).

Goal 5:

Enhance mitigation
capabilitiesto reduce
hazard vulner abilities
(similar to 2011 Goal 3 and
Objective 6)

5.1: Support increased participation in the National Flood Insurance Program Community Rating
System (2011 Objective 7).

5.2: Support increased integration of municipal/county hazard mitigation planning and floodplain
management with effective municipal zoning regulation, and effective municipal/county
subdivision regulation, and comprehensive planning (2011 Objective 8).

5.3: Provide user-friendly hazard-data accessibility for mitigation planning, other planning efforts
and for private citizens (2011 Objective 9).

T
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Table 6-1. Goals and Objectives for the 2016 Hazard Mitigation Plan Update

5.4: Provide direct support, where possible, to municipal mitigation programs (2011 Objective 11).

Goal 6: Support continuity |[6.1: Ensure continuity of operations of government, non-government, commerce, private sector,
of operationspre-, during, |and infrastructure (NEW).
and post- hazard events

6.2: Support and encourage the implementation of back-up and alternative energy sources (NEW).

6.3: Develop, enhance and identify systems and procedures to help facilitate and prioritize an
expedient response during disaster recovery efforts (NEW).

Note: After each objective, it is noted whether the objective is new to the 2016 HMP update, or references the original document.
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Table 6-2. Sussex County Hazard Mitigation Plan Objectives

Goal 5: Goal 6:
Goal 3: Goal 4: Enhance county Support
Increase Develop and and local continuity of

public maintain an mitigation operations
Goal 1: Goal 2: preparedness | understandin capabilities to pre-, during
Protect Protect and g of risks reduce hazard and post-
Objective Statement Life Property awareness from hazards vulnerabilities | hazard events
Identify the need for, and acquire, any special health and emergency
1.1 | services, training, and equipment to enhance response and recovery X X X X
capabilities for specific hazards to vulnerable popul ations (NEW).

Maintain and enhance local regulatory standards including full and
1.2 | effective building code enforcement, floodplain management and X X X X X
other vulnerability-reducing regulations (2011 Objective 12).

Develop, enhance and protect early warning and emergency

L2 communications systems (NEW). %8 %8 %8 .
Identify and train non-traditional first responders to increase response
L4 1 capabilities (NEW). X X X X X
Pursue cost-effective mitigation actions to reduce the impacts of
2.1 | hazards on people, property and the economy (modified 2011 Goal 4, X X X
modified Objective 10).
Preserve, restore and enhance natural environmental resources
2.2 | including open space and agricultural resources that serve a natural X X X X

hazard mitigation function (NEW).

Facilitate the devel opment and timely submittal of project applications
meeting state and federal guidelines for funding to reduce the number
2.3 | of repetitive and severe repetitive loss properties and X X X X
hardening/retrofitting infrastructure and critical facilities with
identified needs (2011 Goal 4, Objective 11).

Increase awareness of hazard risks and understanding of the
advantages of mitigation to the general public, business and
community members, and by local government officials (2011
Objective 1).

Increase local government official awareness regarding funding
opportunities for mitigation (2011 Objective 2).

Provide government officials and local practitioners with educational
opportunities and information regarding best practices for hazard

31

3.2

33
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Objective Statement
mitigation planning, project identification, and implementation (2011
Objective 4).

Goal 5: Goal 6:
Goal 3: Goal 4: Enhance county Support
Increase Develop and and local continuity of

public maintain an mitigation operations
Goal 1: Goal 2: preparedness | understandin capabilities to pre-, during
Protect Protect and g of risks reduce hazard and post-
Life Property awareness from hazards vulnerabilities | hazard events

41

Improve data collection and sharing; and increase data availability to
the county and municipalities to reduce the impacts of hazards and for
use in future planning efforts (2011 Goal 2 and Objective 3).

4.2

Acquire and maintain detailed data regarding critical facilities and
infrastructure such that these sites can be prioritized and risk-assessed
for possible mitigation actions (2011 Objective 5).

4.3

Continue support of hazard mitigation planning, project identification,
and implementation at the municipal and county level (2011 Objective
6).

51

Support increased participation in the National Flood Insurance
Program Community Rating System (2011 Objective 7).

52

Support increased integration of municipal/county hazard mitigation
planning and floodplain management with effective municipal zoning
regulation, and effective municipal/county subdivision regulation, and
comprehensive planning (2011 Objective 8).

53

Provide user-friendly hazard-data accessibility for mitigation
planning, other planning efforts and for private citizens (2011
Objective 9).

54

Provide direct support, where possible, to municipal mitigation
programs (2011 Objective 11).

6.1

Ensure continuity of operations of government, non-government,
commerce, private sector, and infrastructure (NEW).

6.2

Support and encourage the implementation of back-up and aternative
energy sources (NEW).

6.3

Develop, enhance and identify systems and proceduresto help
facilitate and prioritize an expedient response during disaster recovery
efforts (NEW).
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6.4 CAPABILITY ASSESSMENT

According to FEMA 386-3, a capability assessment is an inventory of a community’s missions, programs and
policies; and an analysis of its capacity to carry them out. This assessment is an integral part of the planning
process. The assessment process enablesidentification, review and analysis of local and state programs, policies,
regulations, funding and practices currently in place that may either facilitate or hinder mitigation.

For the 2016 HMP update, the county and al municipalities identified and assessed their capabilitiesin the areas
of planning and regulatory, administrative and technical, and fiscal. By completing this assessment, the county
and each municipality learned how or whether they would be able to implement certain mitigation actions by
determining the following:

o Limitationsthat may exist on undertaking actions;

e The range of loca and/or state administrative, programmatic, regulatory, financial and technical
resources available to assist in implementing their mitigation actions;

e Actioniscurrently outside the scope of capabilities;

o Types of mitigation actions that may be technically, legally (regulatory) administratively, politically or
fiscally challenging or infeasible;

e Opportunities to enhance local capabilities to support long term mitigation and risk reduction.

During the 2016 HMP update process, all participating jurisdictions were tasked with developing their capability
assessment, paying particular attention to evaluating the effectiveness of these capabilities in supporting hazard
mitigation, and identifying opportunities to enhance local capabilities. The purpose of this section isto provide
asummary of these capabilities for the purposes of mitigation and does not describe al responsibilities of each
entity. The following subsections and tables present a summary of these assessments.

More detailed county and municipal capabilities in the areas of planning and regulatory, administrative and
technical, and fiscal may be found in the Capability Assessment section of their jurisdictional annexesin Section
9. Further, within each annex participating jurisdictions have identified how they have integrated hazard risk
management into their existing planning, regulatory and operational/administrative framework (“integration
capabilities’), and how they intend to promote this integration (“integration actions’). A further summary of
these continued efforts to develop and promote a comprehensive and holistic approach to hazard risk
management and mitigation is presented in Section 7.

6.4.1 Planning and Regulatory Capability

According to the FEMA Local Mitigation Handbook, planning and regulatory capabilities are based on the
implementation of ordinances, policies, local laws and State statutes, and plans and programs that relate to
guiding and managing growth and development. Sussex County and its municipalities have various federal,
state, county and local policies, programs and plans available to promote and support mitigation and reduce
future damages. Refer to Section 9 which summarizes the planning and regulatory capabilities per municipality.

Federal and State Regulatory Capability

State of New Jersey Hazard Mitigation Plan

The State of New Jersey HMP includes an evaluation of the state’s overall pre- and post-hazard mitigation
policies, programs, and capabilities; the policies related to development in hazard-prone areas; and the state’s
funding capabilities. The State of New Jersey HMP thoroughly describes the federal and state programs
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available to Sussex County to promote mitigation. The State of New Jersey HMP (2014) was used as aresource
in developing Sussex County’s HMP update.

National Flood Insurance Program (NFIP)

The U.S. Congress established the National Flood Insurance Program (NFIP) with the passage of the National
Flood Insurance Act of 1968 (FEMA’s2002 National Flood Insurance Program). The NFIPisaFederal program
enabling property owners in participating communitiesto purchase insurance as a protection against flood losses
in exchange for State and community floodplain management regulations that reduce future flood damages.

There are three components to the NFIP: flood insurance, floodplain management and flood hazard mapping.
Communities participate in the NFIP by adopting and enforcing floodplain management ordinances to reduce
future flood damage. In exchange, the NFIP makes federally backed flood insurance available to homeowners,
renters, and business owners in these communities. Community participation in the NFIP is voluntary. Flood
insurance is designed to provide an aternative to disaster assistance to reduce the escalating costs of repairing
damage to buildings and their contents caused by floods. Flood damage in the U.S. is reduced by nearly $1
billion each year through communities implementing sound floodplain management requirements and property
owners purchasing flood insurance. Additionally, buildings constructed in compliance with NFIP building
standards suffer approximately 80% |less damage annually than those not built in compliance (FEMA, 2008).

All jurisdictions in Sussex County participate in the NFIP. The effective Flood Insurance Rate Maps (FIRMS)
for the county and all jurisdictions are dated September 2011. Further details on the county’ s flood vulnerability
may be found in the flood hazard profile in Section 5.4.4.

NFIP Community Rating System (CRS)

Asan additional component of the NFIP, the Community Rating System (CRS) isavoluntary incentive program
that recognizes and encourages community floodplain management activities that exceed the minimum NFIP
requirements. Asaresult, flood insurance premium rates are discounted to reflect the reduced flood risk resulting
from the community actions meeting the three goals of the CRS: (1) reduce flood losses; (2) facilitate accurate
insurance rating; and (3) promote the awareness of flood insurance (FEMA, 2012).

Currently, there are no municipalities in the county participating in the CRS.

Critical Area Protection Policy

The following programs provide funding for the State of New Jersey, municipalities, and counties to purchase
land for open-space preservation and recreation:

e  Green Acres Program e Soil and Erosion and Sediment Control Act
e BlueAcresProgram (N.J.SA. 4:24)

e Historical Preservation Program e Highlands Water Protection and Planning
e Farmland Preservation Act (N.J.S.A. 13:20-1)

e WetlandsAct of 1970 (N.J.S.A. 13:9A)
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The Wetlands Act of 1970 (N.J.S.A. 13:9A) provide rules and regulations governing development in wetland
areas of New Jersey. New Jersey has 15 soil conservation districts, following county boundaries that implement
the New Jersey Soil Erosion and Sediment Control Act (N.J.S.A. 4:24), which governs certain aspects of new
development. The Highlands Act calls for a prohibition on development on steep slopes as defined in the act.

Land Use Planning Policy

The State of New Jersey Municipal Land Use Law (L.1975, c. 291, s. 1, eff. Aug. 1, 1976) is the legidative
foundation for the land use process in the State of New Jersey, including decisions by Planning Boards and
Zoning Boards of Adjustment. It defines the powers and responsibilities of boards and is essentia to their
functions and decisions. It also provides the required components of a municipal Master Plan.

Every municipal agency shall adopt and may amend reasonable rules and regul ations, consistent with this act or
with any applicable ordinance, for the administration of its functions, powers, and duties. These plans help
jurisdictions review their land use plans and policies with public participation. The Municipal Land Use Law
requires that each municipality prepare a comprehensive plan and update that plan every 10 years.

The county and all municipalities have master plans. The master plans were reviewed and consulted when
developing the goals and objectives of the HMP update, as well as updating each community’s mitigation
strategy. The following summaries of various planning documents and reports relevant to managing land use
and hazard risk within the county.

Regional, County and Local Planning and Regulatory Capability

Highlands Regional Master Plan (2008)

As noted in Section 4, Sussex County is partially located within the New Jersey Highlands Region. It is one of
the seven counties protected by and subject to the provisions of the Highlands Water Protection and Planning
Act.

The Highlands Regional Master Plan guides implementation of the Highlands Water Protection and Planning
Act of 2004. The Act establishes a goal to protect, restore and enhance water quality and water quantity in the
region, and includes the protection of agricultural viability, ecosystems, species and communities, and scenic
and historic resources. The Highlands Regional Master Plan seeks to evaluate how to protect the natural and
cultural resources of the Highlands Region while accommodating a sustainable economy. Overall, the Highlands
Regional Master Plan provides a framework to base future land use decisions that fosters regional cooperation
and community participation.

The Highlands Water Protection and Planning Act guides implementation of land use and development in the
environmentally sensitive Highlands district, through the Highlands Regiona Master Plan.

Sussex County Strategic Growth Plan Update (2014)

According to the Sussex County’s Strategic Growth Plan Update, Sussex County faces several challenges
regarding future economic growth and development. These challenges include a decline in population growth,
especially the workforce of the future (ages 20 to 29 years); under-representation of higher-paying industriesin
the county; and limited transit services and public-use air facilities. A key asset to the county isitsrural character
in proximity to the urban core and the work that has been done to promote recreational and tourism potential in
the county.
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Six priority focus areas were identified to support and encourage future economic growth and development in
the county: 1. Tourism; 2. Transportation; 3. Housing; 4. Economic development; 5. Reducing regulatory
burden; 6. Agricultural development.

Sussex County Comprehensive Farmland Preservation Plan (2008)

According to the Sussex County Comprehensive Farmland Preservation Plan, the State Development and
Redevelopment Plan designates most of Sussex County as Rural and Environmentally-sensitive lands, and
encourages the clustering of development within defined centers in order to preserve the county’s rural
environment. In line with the 2003 Comprehensive Farmland Preservation Plan, the county’ s mission continues
to include farmland preservation. The county has undertaken initiatives to promote the economic well-being of
local farmers and has identified additional initiatives to promote the local agricultural industry.

Sussex County Ten-Year Mobility Study

The Sussex County Ten-Y ear Mobility Study presents steps that the county will need to take in order to address
transportation challenges in the coming ten-year period. There are four strategies and associated projects
identified to address congestion and traffic/transportation issues: 1. Smart Growth; 2. Transportation Demand
Management; 3. Transit Option Development; and Traffic Operations and Roadway Management. The study
stresses a smart growth approach to transportation management planning to accommodate future growth and
facilitate the movement through the county’s transportation network, and to ensure the county does not ‘fall
behind'.

Sussex County Open Space and Recreation Plan (2003)

To preserve the county’ s rich heritage of open space and to build on this legacy, country residents supported the
establishment of the “Farmland, Recreation and Open Space Trust Fund.” The County Board of Chosen
Freeholders began to collect thetax in July 2001 at arate approved by the voters. In March 2002, the Freeholders
appointed an Open Space Advisory Committee to recommend properties and oversee a grant process that
allocates the proceeds of the Trust to municipalities.

The Open Space program uses trust fund dollars to acquire land and/or water areas for the protection of
ecologically sensitive areas; preservation of areas of scenic, cultural or historic value; public outdoor recreationa
facilities (active or passive); preservation of lands of exceptional flora or fauna; and for the protection of critical
water supplies.

Projects are selected through an open and competitive process, governed by state and local statutes. Funds can
only be used to purchase land in Sussex County from willing sellers on a voluntary basis. The county does not
condemn property if the owner is unwilling to sell.

Floodplain Management Policy

New Jersey State Law Flood Hazard Area Control Act (NJSA 58:16A-52): The Act and regulations attempts to
minimize damage to life and property from flooding caused by development within fluvia and tidal flood hazard
areas, to preserve the quality of surface waters, and to protect the wildlife and vegetation that exist within and
depend upon such areas for sustenance and habitat. While it does not require local adoption, asit is enforced by
the NJDEP, the floodplain ordinances of each municipality need to be reviewed to be in compliance with this
new regulation.

All municipalities participate in the NFIP and have a Floodplain Ordinance. Communities are encouraged to
adopt standards which exceed NFIP requirements.
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Building Codes Policy

Uniform Construction Code (Uniform Construction Code Act of 1975 [UCC]) requires all jurisdictions to have
current land use master plans, zoning, and other land development ordinances. The UCC adopts up-to-date
building codes as its Building Sub code and One- and Two-Family Sub code. These Sub codes contain
requirements that address construction in both A and V flood zones.

Building codes mandate best practices and technology, much of which is designed to reduce or prevent damage
from occurring when structures are under stress. New Jersey State Law requires that all municipalities adopt
ordinances that follow the UCC. In January 2013, the State established by emergency rule the best available
data from FEMA'’s latest flood maps, plus one foot of freeboard, as the general rebuilding standard to adapt to
changing flood hazard risks and corresponding federal flood insurance rates. All municipalities in Sussex
County have an active building code.

Emergency Operations Plan

According to State Police Directive 101, each county and municipality shall prepare, adopt and maintain an
Emergency Operation Plan that meets the requirements of the State Emergency Operations Plan guidelines and
checklist. The plan describesthe hazards faced by the jurisdiction aswell as the jurisdictions capabilities, needs,
demands and emergency management structure. Sussex County and each municipality have an Emergency
Operations Plan.

6.4.2 Administrative and Technical Capabilities

According to the FEMA Loca Mitigation Handbook, administrative and technical capability refers to a
community’s staff and their skills and tools that can be used for mitigation planning and to implement specific
mitigation actions. It aso refers to the ability to access and coordinate these resources effectively. Local
mitigation is further supported by county, regional, state and federal administrative and technical capabilities.

Thefollowing summarizes the administrative and technical capabilities availablein Sussex County. Based upon
the capability assessment conducted, municipal administrative and technical capabilities vary across the county.
Refer to Section 9 which describes each municipality’ s administrative and technical capabilities.

Federal and State Administrative and Technical Capabilities

New Jersey State Police - Office of Emergency Management (NJOEM)

The Governor of New Jersey has the overall responsibility for emergency management activities in the state.
The Superintendent of the New Jersey State Police is the State Director of the NJOEM. On behalf of the
Governor, all activities and departments are coordinated, directed, and controlled from the NJOEM’ s Emergency
Operations Center.

The State Director of Emergency Management supervises, directs, and appoints deputies and/or assistants to
control the daily activities of NJOEM. The function and staffing of NJOEM iswith the approval of the Attorney
General. The State Hazard Mitigation Officer is the representative of state government acting as the primary
point of contact with FEMA, other federal agencies, and county and local units of government in the planning
and implementation of pre- and post-disaster mitigation programs and activities required under the Stafford Act.
Currently, the New Jersey State Hazard Mitigation Officer is Acting Sergeant First Class Michael Gallagher of
NJOEM.
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Recovery Bureau

The Chief of the Recovery Bureau supervises the Mitigation, Public Assistance, and Finance Units. The
Mitigation Unit undertakes hazard mitigation planning and the review of mitigation projects in advance of
potential disasters, and is also activated during and immediately after disastersto evaluate existing and proposed
mitigation measures in the affected areas.

The Public Assistance Unit accepts and reviews applications for funds for emergency work submitted by local
individuals, households, and businesses, as well as from local governments during and immediately after a
disaster. The 2013 reorganization of the Recovery Bureau added a dedicated Finance Unit to support the fisca
functions of both the Public Assistance and Mitigation Units. The Finance Unit ensures timely reimbursements
and fiduciary responsibility.

Mitigation Unit

The Mitigation Unit, within the Emergency Management Section, has the mission of enhancing state, county,
and municipal risk reduction through the development and implementation of mitigation strategies. Hazard
mitigation, by definition, is any sustained action that prevents or reduces the loss of property or human life from
recurring hazards. The Mitigation Unit accomplishes thistask by implementing and administering severa grant-
based programs in conjunction with FEMA.

Preparedness Bureau

The Preparedness Unit in the Preparedness Bureau is responsible for disseminating preparedness information in
advance of a disaster or potential disaster. The Preparedness Unit maintains an extensive library of natural
disaster preparedness and recovery information on its Family and Community Emergency Preparedness website,
accessible at www.nj.gov/njoem or www.njsp.org/njoem. The disaster preparedness and recovery information
featured prominently on the New Jersey State Police and NJOEM website home pagesis a critical part of New
Jersey’s efforts to protect public health and safety and to minimize loss of life and property in the event of a
disaster.

Hazard Mitigation Administrative Plan

In the event that an active disaster declaration has necessitated a FEMA-approved Hazard Mitigation Grant
Program (HMGP) Administrative Plan, the plan is reviewed to ensure compliance with the prevailing guidance
and to set forth the administrative procedures, organization, and requirements for administering the HMGP in
New Jersey. The HMGP Administrative Plan is developed by the state and details the process for prioritizing
post-disaster mitigation funding of local mitigation projects.

New Jersey Department of Environmental Protection

Bureau of Dam Safety & Flood Control

The Bureau of Dam Safety & Flood Control leads the state's efforts filling the State NFIP Coordinator position
and providing Community Rating System (CRS) support. In addition, the section’s responsibilities include the
funding of construction and operation of federal, state, and local flood control mitigation projects throughout the
state. The section has also taken alead role on the devel opment and adoption of NJ Food Hazard Area mapping,
aswell as an active partnership with FEMA on their Map Modernization Program efforts. The bureau provides
assistance to communities participating in the NFIP and interested in joining CRS thru the NJDEP Community
Assistance Program Unit.
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NJDEP Dam Safety Section

The NJDEP Dam Safety Section under the Bureau of Dam Safety & Flood Control has responsibility for
overseeing dam safety in the state. In 1912, the New Jersey legislature passed a series of safety regulations
related to the construction, repair, and inspection of existing and proposed dams in the state. In 1981, the law
was amended and became the Safe Dam Act, N.J.S.A. 58:4. Eventually in 1985, the Dam Safety Standards,
N.J.A.C. 7:20 regulations were passed leading to the Dam Safety Section.

The primary goa of the dam safety program is to ensure the safety and integrity of dams in New Jersey and,
thereby, protect people and property from the consequences of dam failures. The section also coordinates with
the Division of State Police, local and county emergency management officials in the preparations and approval
of emergency action plans.

The Dam Safety Section reviews plans and specifications for the construction of new dams or for the alteration,
repair, or removal of existing dams. The section must grant approval before the owner can proceed with
construction. Engineers from the Dam Safety Section evaluate each project, investigate site conditions, and
check recommended construction materials. During construction, engineersidentify conditions that may require
design changes, check for compliance with approved plans and specifications, and approve foundations before
material is placed.

Existing dams are periodically inspected to assure that they are adequately maintained and owners are directed
to correct any deficiencies found. The regulations require the owner to obtain a professional engineer to inspect
their dams on a regular basis. These investigations include a comprehensive review of all pertinent materia
contained in the Section’s files, a visual inspection, technical studies when necessary, and the preparation of a
comprehensive report (NJDEP 20124).

The owners or operators of all damswhich raise the waters of any stream more than 70 feet above its usual mean
low-water height or which impound more than 10,000 acre-feet of water shall have a regular inspection
performed annually and formal inspections performed every three years by a New Jersey licensed professional
engineer obtained by the owner. In addition, these inspections must be attended by a professional engineer
assigned from the NJDEP.

Division of Water Supply and Geoscience

The Division of Water Supply and Geoscience (Water Supply) worksto ensure adequate, reliable and safe water
supply isavailable for the future. This goal is accomplished through the regulation of ground and surface water
diversions, permitting of wells, permitting of drinking water infrastructure, monitoring of drinking water quality
and technical support for water systems to achieve compliance with all federal and state standards. In addition,
Water Supply staff act in a support role during an emergency situation to provide technical assistance, as heeded
to re-establish safe and adequate public water supplies.

Water Supply staff providestechnical assistance to assist water systems during water supply emergencies and to
address routine non-compliance from significant deficiencies or poor water quality test results. The Drinking
Water State Revolving Fund (DWSRF) program assists water systems in financing the cost of infrastructure
through the use of federa and New Jersey Infrastructure Trust funds. Additionally, Water Supply provides
operator licensing and training support as well as financial assistance through the DWSRF program.

Water Resource Management

The Water Pollution Management Element isresponsible for protecting New Jersey's surface and ground waters
from pollution caused by improperly treated wastewater and itsresiduals. Thisisaccomplished primarily through
the implementation of the New Jersey Pollutant Discharge Elimination System (NJPDES) permit program. This
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includes publicly owned treatment facilities (e.g. sanitary sewerage plants) and privately owned facilities (e.g.
industrial facilities) as well as facilities that discharge stormwater (e.g. municipalities and highway agencies)
and stormwater related to development. The NJPDES program also regulates discharges to ground water (e.g.
septic systems) and the proper management of any residuals that are generated as part of the treatment process.
The varied ownership of infrastructure components is often a complicating factor in the regulation of these
entities (e.g. ownership of atreatment facility by a public entity and sewer mains by adifferent municipal entity).
Thetotal universe of NJPDES permits includes over 7,500 permits. The Water Pollution Management Element
engineering and environmental specialist staff provide technical assistance in the development, interpretation
and implementation of permit conditions.

New Jersey Department of the State - Office for Planning Advocacy (OPA) - Business Action Center

The New Jersey Office for Planning Advocacy (OPA) supports and coordinates planning throughout the state to
protect the environment, mitigate development hazards and guide future growth into compact, mixed use
development and redevelopment while fostering a robust long-term economy. The OPA implements the goals
of the State Development and Redevel opment Plan to achieve comprehensive, long-term planning; and integrates
that planning with programmatic and regulatory land use decisions at al levels of government and the private
sector.

New Jersey Geological and Water Survey

The New Jersey Geological and Water Survey evaluates geologic, hydrogeologic and water quality data to
manage and protect water resources, to identify natural hazards and contaminants, and to provide mineral
resourcesincluding offshore sands for beach nourishment. Information provided by the survey includes GIS data
and maps of geology, topography, groundwater and aquifer recharge. In addition the data tracks wellhead
protection areas, aquifer thicknesses, properties and depths, groundwater quality, drought, geologic resources,
and hazards such as earthquakes, abandoned mines, karst-influenced sinkholes and landslides.

Rutgers University

Office of the New Jersey’s State Climatologist

The Office of the New Jersey’s State Climatologist (ONJSC) generates and archives climate data. Generated
data are from the New Jersey Weather and Climate Network (NJWxNet), which is an assemblage of 55
automated weather stations situated throughout the state. A decade or more of hourly observations are available
from some of the stations, while others have shorter records. Since fall 2012 observations are available on a
five-minute basis.

Along with these records, ONJSC archives or has ready access to National Weather Service (NWS) Cooperative
Wesather Station data. These are daily observations from several dozen stations at any given time over the past
century. Individual stations have as many as 120 years of data while other stations have started or ceased
operating since the late 1800s. Another source of generated datais the Community Collaborative Rain, Hail and
Snow Network (CoCoRaHS), which includes daily observations of rain and snow from as many as several
hundred volunteers throughout the state.

New Jersey Climate Adaptation Alliance

The New Jersey Climate Adaptation Alliance (NJADAPT) was formed in response to a diverse group of
stakeholders who came together on November 29, 2011, at Rutgers University to participate in the conference
“Preparing New Jersey for Climate Change: A Workshop for Decision-Makers’.
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The Alliance focuses on climate change preparedness for New Jersey in key impact sectors (public health;
watersheds, rivers and coastal communities; built infrastructure; agriculture; and natural resources) through:

e Conducting outreach and education of the general public and targeted sectoral leaders

o Developing recommendations for state and local actions through collaboration with policymakers at the
state, federal and local levels

e Undertaking demonstration and pilot projectsin partnership with the private sector, local governments, non-
governmental organizations, and others

o Identifying science, research and data needs

e Developing capacity for implementation of preparedness measures and documentation of best practices
(Rutgers University 2014)

NJADAPT is a collaborative effort of scientists and data managers in academia, government, the private sector
and non-governmental organization community who have developed a strategic plan for aNew Jersey platform
to host and apply climate science impacts and data. The NJADAPT website includes a flood exposure profile
for community discussions about hazard impacts; NJ Flood Mapper (which is atool for flooding hazards and
sea level rise); and Getting to Resilience (a tool used to help communities reduce vulnerability and increase
preparedness). NJADAPT can be accessed at http://www.njadapt.org/

Regional, County and Local Administrative and Technical Capabilities

Sussex County Sheriff’s Office, Division of Emergency Management (DEM)

The Sussex County Sheriff’s Office has the responsibility for awide range of law enforcement services: Bureau
of Corrections; Bureau of Law Enforcement; and Security of the County Court Complex.

The Sussex County DEM is a division of the Sheriff's Office. The Sussex County DEM is a county-level
emergency service required by statute that coordinates resources to serve the needs of Sussex County during
times of emergency events and disasters.

In carrying out its responsibilities, the DEM oversees the emergency management activities of all county
agencies and Sussex County's 24 municipalities. Each municipality has an emergency management coordinator
with whom this division interacts and the coordinators, in turn, interact at the local level with police, fire, EMS,
public works, public health, schools, etc.

In addition to the foregoing, the DEM presents training and educational programsincluding persona emergency
preparedness, access and functional needs and incident command for responders. The division also oversees two
community alert programs, Swift911™ and Register Ready, that are of tremendous service to the public.

The Sussex County DEM isleading the HMP update. Asmitigation grant funding becomes available, the Sussex
County DEM distributes information to the municipal coordinators at quarterly meetings. The Sussex County
DEM isleading the HMGP-Energy Allocation Initiative for the county.

Sussex County Planning Division

The Sussex County Division of Planning isresponsible for providing staff and technical assistance to the County
Planning Board, Agricultural Development Board, Solid Waste Advisory Committee, 208 Water Quality Policy
Advisory Committee, Strategic Growth Advisory Committee and Board of Chosen Freeholders on all matters
related to land use, development and conservation. The Division manages the following programs:
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e Censusdatafor the county

e Housing Market

e Cross Acceptance

e Development Review

e  Economic Development

e Farmland Preservation

e  Open Space Preservation

e Regiona Planning

e Solid Waste Planning

e Transportation Planning

o  Water Quality Management Planning
e Conferences and Presentations

Sussex County Planning Board

The Sussex County Planning Board is responsible for approving site plan and subdivision applications within
their jurisdiction in accordance with the New Jersey County Planning Enabling Act. A Development Review
Committee reviews all applications and acts on behalf of the full Board. Applications for waiver from County
development standards are heard by the full Board with input from county engineering and planning staff.

Sussex County Department of Health and Environmental Services

The Sussex County Department of Health and Environmental Services' mission isto protect, promote, maintain
and improve the health and quality of life for Sussex County citizens and visitors through a responsive, well
managed and organized community effort. The Department has information on who to contact in times of
emergency on their website (local radio stations, state and federal resources). The following are under the
Department; some of which are described more fully below:

e Environmental Health

e Public Health Nursing

e Emergency Preparedness

o HAZ-MAT

e Specia Child Health Services

e Waeightsand Measures

e Mosquito Control

e Health Education Topics

e  Sussex-Warren Chronic Disease Coalition

Sussex County Public Health Emergency Preparedness Program

The Public Health Emergency Preparedness Program is dedicated to ensuring acoordinated, timely, and effective
response to a bioterrorist event, natural disaster, or other public health emergency in Sussex County. On their
website, there are numerous links and guides, in English and Spanish, to inform the public on emergencies and
public health topics.

Sussex County HAZ-MAT Team

The Sussex county HAZ-MAT team, consists of 20+/- full time county employeestrained to the technician level,
available to respond to environmental and public health emergencies 24 hours a day, seven days a week.
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A collaborative effort between the Sussex County Sheriff’s Office, the Sussex County Office of the Prosecutor,
the Sussex County Division of Public Works, and the Sussex County Sussex County Department of
Environmental and Public Health Services, the team was recognized by the State of New Jersey, Department of
Environmental Protection as a Model Program for Hazardous Material Response. With the assistance of the
County Office of Emergency Management and the Sussex County Public Safety Training Academy, the program
has matured into a valuable asset and tool for the municipalities of Sussex County.

State of the art haz-mat equipment including response vehicles, air monitoring instruments, personal protective
equipment, and decon units were all paid for through Homeland Security Grants received from the State and
Federal Government with very little impact from county tax dollars.

Sussex County Community Health Partnership

The Sussex County Community Health Partnership (SCCHP) is committed to making a positive difference
regarding the health concerns of the residents of Sussex County. The SCCHP is engaged in a community-wide
strategic planning process to improve community health by prioritizing public health issues and identifying
resource capacity to address health and quality of life issues using the Mobilizing for Action through Planning
and Partnerships (MAPP) model.

Sussex County Division of Engineering

The Sussex County Division of Engineering is charged with overseeing the numerous facets associated with
maintaining, improving, and monitoring the county's transportation network. The Division works closely with
the Division of Facilities Management providing project support and civil/survey design services for a variety
of facility related capital improvement projects. Additionally, the Division of Engineering provides technical
support to the Division of Planning.

Included within the department's responsibilities are tasks such as in-house design of road and bridge
improvement projects, management of multimillion dollar design projects, monitoring the condition of bridges;
signals; signs; traffic markings and other similar infrastructure items, developing long term capital budgets,
construction stakeout, ROW surveys, management of county road and bridge construction projects, track traffic
trends, and monitor work within the county right of way through road opening and driveway permits.

Sussex County Office of Geographic Information System (GIS) Management

The Sussex County Office of Geographic Information Systems is within the Department of Central and Shared
Serviceswhich provides mapping and GI S services to meet the business needs of county divisions, constitutional
offices, local government and not-for-profit organizations within Sussex County. This includes providing
support and maintenance in the areas of data conversion, cartography, computer graphics and visualization,
Global Positioning Systems (GPS), database design and software development. As part of the 2016 HMP update,
acounty-wide critical facility inventory was developed and used to assessrisk. The Office of GISwill maintain
this dataset for the county.

Sussex County Economic Development Partnership

The Sussex County Economic Development Partnership, Inc. (SCEDP) isdedicated to the creation of sustainable
economic opportunity and prosperity to improve the quality of life in Sussex County. The SCEDP will
proactively facilitate the recruitment, retention and expansion of business that will complement, and be
consistent with, the character and environment of Sussex County.
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Rutgers Cooperative Extension of Sussex County

Rutgers Cooperative Extension is part of the Federal Land Grant University system serving as the educational
outreach arm of the United States Department of Agriculture. Rutgers Cooperative Extension of Sussex County
was established in 1912 and was the first Cooperative Extension program in New Jersey. The office provides
research-based information to help Sussex County residents acquire knowledge to make informed decisions to
maintain or improve their quality of life.

Educational programs are provided without regard to race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, or marital or family status. Program delivery methods include: classes and
conferences, telephone and in-person consultations, replies to emailed questions, newspaper columns, radio and
television programs, bus trips, fairs and clubs, field meetings and demonstrations, computerized diet and
financial analyses, videos, newsletters, fact sheets, speaking engagements for organizations and work sites,
exhibits and displays, and web sites.

6.4.3 Fiscal Capabilities

Mitigation projects and initiatives are largely or entirely dependent on available funding. Sussex County and its
municipalities are able to fund mitigation projects though existing local budgets, local appropriations (including
referendums and bonding), and through a myriad of federal and state loan and grant programs. Additional
information on funding sources may be found in the 2014 State of New Jersey HMP. The county currently
accesses funding from the following sources for mitigation work:

e Federa and state funding programs

o Capital improvements project funding

e Authority to levy taxes for specific purposes

e Incur debt through general obligation funds and specia tax bonds
e  Open Space Trust Fund to acquire land or water areas

e Capital improvement plans/municipal budgets

Federal Hazard Mitigation Funding Opportunities

Federal mitigation grant funding is available to all communities with a current HMP (this plan); however most
of these grantsrequirea“local share”. In general, HMA funds may be used to pay up to 75 percent of the eligible
activity costs. The remaining 25 percent of eligible activity costs are derived from non-federal sources.
Exceptions to the 75 percent federal and 25 percent non-federal share are described below under the specific
FEMA HMA grant programs. The FEMA mitigation grant programs are described below.

Hazard Mitigation Grant Program (HMGP)

The HMGP is a post-disaster mitigation program. It is made available to states by FEMA after each federa
disaster declaration. The HMGP can provide up to 75 percent funding for hazard mitigation measures. The
HMGP can be used to fund cost-effective projects that will protect public or private property in an area covered
by afederal disaster declaration or that will reduce the likely damage from future disasters. Examples of projects
include acquisition and demolition of structures in hazard-prone areas, flood-proofing or elevation to reduce
future damage, minor structural improvements, and development of state or local standards. Projects must fit
into an overall mitigation strategy for the area identified as part of alocal planning effort. All applicants must
have a FEM A-approved HMP (this plan).

Applicants who are dligible for the HMGP are state and local governments, certain nonprofit organizations or
ingtitutions that perform essential government services, and Native American tribes and authorized tribal
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organizations. Individuals or homeowners cannot apply directly for the HMGP; aloca government must apply
on their behalf. Applications are submitted to NJOEM and placed in rank order for available funding and
submitted to FEMA for final approval. Eligible projects not selected for funding are placed in an inactive status
and may be considered as additional HMGP funding becomes available.

Flood Mitigation Assistance (FMA) Program

The FMA combines the previous Repetitive Flood Claims and Severe Repetitive Loss Grants into one grant
program. FMA provides funding to assist states and communities in implementing measures to reduce or
eliminate the long-term risk of flood damage to buildings, manufactured homes, and other structures insurable
under the NFIP. The FMA isfunded annually; no federal disaster declaration is required. Only NFIP-insured
homes and businesses are eligible for mitigation under this program. Funding for FMA islimited and, as with
the HMGP, individuals cannot apply directly for the program. FEMA may contribute up to 100 percent federal
cost share for SRL properties. FEMA may contribute up to 90 percent federal cost share for repetitive loss (RL)
properties. Applications must come from local governments or other eligible organizations. FMA funds are
distributed from FEMA to the state. NJOEM serves as the grantee and program administrator for FMA.

Pre-Disaster Mitigation (PDM) Program

The Pre-Disaster Mitigation (PDM) program is an annually funded, nationwide, competitive grant program. No
disaster declarationisrequired. Federal fundswill cover upto 75 percent of aproject’ scost. Small impoverished
communities may be eligible for up to a 90 percent federal cost share. As with the HMGP and FMA, a FEMA.-
approved local HMP isrequired to be approved for funding under the PDM program.

Federal and State Disaster and Recovery Assistance Programs

Following adisaster, various types of assistance may be made available by local, state, and federal governments.
Thetypes and levels of disaster assistance depend on the severity of the damage and the declarations that result
from the disaster event. The following subsections describe the general types of assistance that may be provided
should the President of the United States declare the event a major disaster.

Individual Assistance (IA)

Individual Assistance (1A) provides help for homeowners, renters, businesses, and some non-profit entities after
disasters occur. This program is largely funded by the U.S. Small Business Administration. For homeowners
and renters, those who suffered uninsured or underinsured losses may be eligible for a Home Disaster Loan to
repair or replace damaged real estate or personal property. Renters are eligible for loans to cover personal
property losses. Individuals may borrow up to $200,000 to repair or replace real estate, $40,000 to cover losses
to personal property and an additional 20 percent for mitigation. For businesses, |oans may be made to repair or
replace disaster damages to property owned by the business, including real estate, machinery and equipment,
inventory and supplies. Businessesof any sizeareeligible. Non-profit organizations such as charities, churches,
private and universitiesare also eligible. An Economic Injury Disaster Loan provides necessary working capital
until normal operations resume after a physical disaster. These loans are restricted, by law, to small businesses
only.

Public Assistance (PA)

Public Assistance (PA) provides cost reimbursement aid to local governments (state, county, local, municipal
authorities, and school districts) and certain non-profit agencies that were involved in disaster response and
recovery programs or that suffered loss or damage to facilities or property used to deliver government-like
services. This program is largely funded by FEMA with both local and state matching contributions required.
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Small-Business Administration (SBA) Loans

Small Business Administration (SBA) loans provides low-interest disaster loans to homeowners, renters,
business of al sizes, and most private nonprofit organizations. SBA disaster loans can be used to repair or
replace thefollowing items damaged or destroyed in adeclared disaster: real estate, personal property, machinery
and equipment, and inventory and business assets.

Homeowners may apply for up to $200,000 to replace or repair their primary residence. Renters and
homeowners may borrow up to $40,000 to replace or repair personal property-such as clothing, furniture, cars,
and appliances that have been damaged or destroyed in adisaster. Physical disaster loans of up to $2 million are
available to qualified businesses or most private nonprofit organizations.

Department of Homeland Security

The Homeland Security Grant Program (HSGP) plays an important role in the implementation of the National
Preparedness System by supporting the building, sustainment, and delivery of core capabilities essential to
achieving the National Preparedness Goal of a secure and resilient nation. The HSGP supports core capabilities
across the five mission area of Prevention, Protection, Mitigation, Response, and Recovery based on allowable
cost. The HSGP is comprised of three interconnected grant programs including the State Homeland Security
Program (SHSP), Urban Areas Security Initiative (UASI), and the Operation Stonegarden (OPSG). Together,
these grant programs fund a range of preparedness activities, including planning, organization, equipment
purchase, training, exercises, and management and administration.

Community Development Block Grants (CDBG)

Community Development Block Grants (CDBG) are federal funds intended to provide low- and moderate-
income households with viable communities, including decent housing, as suitable living environment, and
expanded economic opportunities. Eligible activitiesinclude community facilities and improvements, roads and
infrastructure, housing rehabilitation and preservation, development activities, public services, economic
development, planning, and administration. Public improvements may include flood and drainage
improvements. In limited instances, and during the times of “urgent need” (e.g., post disaster) as defined by the
CDBG National Objectives, CDBG funding may be used to acquire a property located in a floodplain that was
severely damaged by arecent flood, demolish a structure severely damaged by an earthquake, or repair a public
facility severely damaged by a hazard event.

Community Development Block Grants-Disaster Recovery (CDBG-DR)

The National Disaster Resilience Competition will make $1 billion available to communities that have been
struck by natural disastersin recent years. The competition will promote risk assessment and planning and will
fund the implementation of innovative resilience projects to better prepare communities for future storms and
other extreme events. Funding for the competition is from the Community Development Block Grants-Disaster
Recovery (CDBG-DR) appropriation provided by the 2013 Disaster Relief Appropriations Act (PL 113-2).

Federal Highway Administration - Emergency Relief

The Federa Highway Administration Emergency Relief is a grant program that may be used for repair or
reconstruction of federal-aid highways and roads on federal lands which have suffered serious damage as aresult
of adisaster.

Federal Transit Administration - Emergency Relief

The Federal Transit Authority Emergency Relief isagrant program that funds capital projects to protect, repair,
reconstruct, or replace equipment and facilities of public transportation systems. Administered by the Federal
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Transit Authority at the U.S. Department of Transportation and directly allocated to MTA and Port Authority,
this transportation-specific fund was created as an aternative to FEMA PA.

Homeownership Repair and Rebuilding Fund

The Homeownership Repair and Rebuilding Fund provides grants up to an additional $10,000 to eligible
homeowners who have already qualified for FEMA housing assistance's maximum grant ($31,900) and will not
receive other assistance from private insurance or government agencies that would duplicate the grant's funding.

U.S. Economic Development Administration (USEDA)

The U.S. Economic Development Administration (USEDA) is an agency of the U.S. Department of Commerce
that supports regional economic devel opment in communities around the country. It provides funding to support
comprehensive planning and makes strategic investments that foster employment creation and attract private
investment in economically distressed areas of the United States. Through its Public Works Program, USEDA
invests in key public infrastructure, such as in traditional public works projects, including water and sewer
systemsimprovements, expansion of port and harbor facilities, brownfields, multitenant manufacturing and other
facilities, business and industrial parks, business incubator facilities, redevel opment technol ogy-based facilities,
telecommunications and development facilities. Through its Economic Adjustment Program, USEDA
administers its Revolving Loan Fund (RLF) Program, which supplies small businesses and entrepreneurs with
the gap financing needed to start or expand their business in areas that have experienced or are under threat of
serious structural damage to the underlying economic base.

New Jersey Environmental Infrastructure Trust (NJEIT)

The New Jersey Environmental Infrastructure Trust (NJEIT) is an independent state financing authority that
provides low-interest rate loans to qualified borrowers in New Jersey for water quality and infrastructure
projects. The NJEIT, partnering with NJDEP, offers short-term financing (bridge loans) and long-term disaster-
recovery loan assistance.

New Jersey Economic Development Authority (NJEDA)

The New Jersey Economic Development Authority (NJEDA) is an independent state agency that provides tax
incentives to foster development and employment growth and retention, financing for small and mid-sized
businesses, revitalizes communities through redevelopment initiatives, and supports entrepreneurial
development by providing access to training and mentoring programs. With itslarge portfolio of some 30 varied
programs and services, NJEDA can assist businesses, non-profits and developersto access capital, including tax-
exempt and taxable bond financing, loans, loan guarantees, and business and tax incentives.

New Jersey Redevelopment Authority (NJRA)

The New Jersey Redevelopment Authority (NJRA) is an independent state financing authority committed
exclusively to the redevelopment of New Jersey’s urban areas. NJRA offers severa financing resources
including site acquisition funding, predevelopment assistance, several development assistance resources, and
technical assistance.

New Jersey Housing and Mortgage Finance Agency (NJHMFA)

The New Jersey Housing and Mortgage Finance Agency (NJHMFA) is an independent state financing authority
that provides affordable home ownership and housing opportunities for New Jersey residents by funding
affordable home mortgages for first-time home buyers, promoting construction and rehabilitation of rental
housing, and encouraging mixed-income owner-occupied housing growth. NJHMFA provides low-interest
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financing and administers low-income housing tax credits for the State of New Jersey’s low and moderate
income communities.

New Jersey Department of Community Affairs (NJDCA)

The New Jersey Department of Community Affairs (NJDCA) is a state agency created to provide administrative
guidance, financial support, and technical assistance to local governments, community development
organizations, businesses, and individuals to improve the quality of lifein New Jersey. NJDCA offers awide
range of programs, funding, and services that respond to issues of public concern including fire and building
safety, housing production, community planning and development, and local government management and
finance. Among other funding sources, NJDCA administers CDBG funding and is typicaly the CDBG-DR
funding recipient for the State of New Jersey.

Regional, County and Local Funding Opportunities

Farmland Preservation, Recreation, and Open Space Trust Fund

The Farmland Preservation, Recreation, and Open Space Trust Fund isdivided into two separate categories, each
having its own distinct goals and objectives. The Farmland Preservation Program uses Trust Fund dollars to
purchase devel opment easements on farm land, forever protecting the agriculture use. The Open Space program
uses Trust Fund dollars to acquire land and/or water areas for the protection of ecologically sensitive aress,
preservation of areas of scenic, cultural or historic value; public outdoor recreational facilities (active or passive);
preservation of lands of exceptional flora or fauna; and for the protection of critical water supplies.

The Trust Fund cannot be used for construction and development of mitigation projects and is strictly used to
acquire open space.

Projects are selected through an open and competitive process, governed by state and local statutes. Funds can
only be used to purchase land in Sussex County from willing sellers on a voluntary basis. The county does not
condemn property if the owner is unwilling to sell.

In 2015, the residents of the county passed a ballot to renew the Trust Fund. The Trust Fund will continue to be
funded through a property tax assessment determined annually by the Board of Chosen Freehol ders.

Capital Improvement Plans

Capital improvement plans outline capital spending and investments necessary for public improvements. Many
municipalities in Sussex County have capital improvement plans. These plans and budgets have been and may
continue to be used to fund mitigation projects and demonstrate integration into daily operations. Refer to
Section 9 for further details.

Highlands Water Protection and Planning Council

The Highlands Council informed Sussex County through their review of the draft HMP update, that they may
be ableto offer constituent municipalitiesin the Highlands Region funding regarding disaster debris management
planning. The NJDEP released a “Disaster Debris Management Planning Tool Kit for New Jersey
Municipalities’. The Highlands Council noted this tool kit is offered as a technical assistance for constituent
municipalities.
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6.5 MITIGATION STRATEGY DEVELOPMENT AND UPDATE

Asrequired by FEMA, the county and participating municipalities completed a comprehensive evaluation of the
mitigation strategies and actions from the 2011 HMP and reported on the status of each. Their update may be
found in each jurisdictional annex (Section 9). In addition, the county and participating municipalities were
provided the opportunity to include new strategies or actions to include in the 2016 HMP update. New actions
were prioritized to ensure they are cost-effective, environmentally sound, and technically feasible using the
methodol ogy outlined below.

6.5.1 Strengths, Weaknesses, Opportunities, and Obstacles (SW0O)

In April 2015, a Strengths, Weaknesses, Opportunities, and Obstacles (SWOO) session was held with the
Planning Committee. The purpose of this session was to identify strengths, weaknesses, opportunities and
obstacles in hazard mitigation within Sussex County through a facilitated brainstorming session on risks,
vulnerabilities, and capabilities. All information shared during this session was recorded and used to prepare
catalogs of mitigation alternatives to be used by the Planning Committee in preparing their individua
jurisdictional annexes. Many of the strategies (such as community outreach) identified in the catalogs could be
applied to multiple hazards. This 2016 HMP update identifies strategies for multiple hazards for Sussex County
and each jurisdictional annex for participating jurisdictions (Section 9).

Catalog of Mitigation Actions

Based on information gathered during the SWOO session, the Planning Committee and planning consultant
generated a mitigation catalog which includes a comprehensive list of mitigation actions that could manipulate
the hazard, reduce exposure to the hazard, reduce vulnerability to the hazard, and to increase the ability to
respond to or be prepared for a hazard for Sussex County (Appendix F). The catalog was generated to meet the
following objectives:

e Useinformation obtained from the public involvement strategy

o Useinformation provided in the risk assessment

e  Seek mitigation actions consistent with the goals and objectives for the Sussex County HMP update

o Create catalogs of mitigation actions to be used as a tool by the Planning Committee in selection of
mitigation actions

In addition, the catalog indicates responsibility for implementation (i.e., who would most likely implement the
initiative: personal property owners, private sector business, or government). Based on the risk assessment, the
hazards included in the catalog are deemed to be those to which the planning areais most vulnerable.

The catalog is not meant to be exhaustive or site-specific but rather to inspire thought and provide members of
the Planning Committee a baseline of initiatives backed by a planning process, consistent with the goals and
objectives of the planning area, and within the capabilities of the participants. The Planning Committee was not
bound to these actions. They had the opportunity to add further actions subsequent to the SWOO workshops.
Actions in the catalog that were not selected by the partners to include in their jurisdictional annexes were not
selected based on the following:

e Action iscurrently outside the scope of capabilities (funding)
e Thejurisdiction is not vulnerable to the hazard
e Actionisalready being implemented
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All proposed mitigation actions were identified in relation to the goals and objectives presented above. The
mitigation actions include arange of optionsin line with the four types of mitigation actions described in FEMA
guidance (FEMA’s Local Mitigation Planning Handbook March 2013).

6.5.2 Update of Municipal Mitigation Strategies

To evaluate progress on local mitigation actions, each municipality was tasked to review and provide the status
of their local mitigation strategy in the 2011 FEMA-approved Sussex County HMP, viaaMitigation Action Plan
Review Worksheet. Each worksheet was pre-popul ated with those actionsidentified for their jurisdiction in the
prior plan. For each action, municipalities that participated in the 2011 HMP were asked to indicate the status
of each action (“No ProgressUnknown,” “In Progress’/Not Yet Complete,” “Continuous,” “Completed,”
“Discontinued”), and provide review comments on each. Municipalities were requested to quantify the extent
of progress, and provide reasons for the level progress or why actions were discontinued. Each jurisdictional
annex provides atable identifying their prior mitigation strategy, the status of those actions and initiatives, and
their disposition within their updated strategy.

Local mitigation actions identified as “Complete” and those actions identified as “Discontinued,” have been
removed from the updated strategies. Those local actions that municipalities identified as “No
Progress/Unknown,” “In Progress/Not Yet Complete,” as well as certain actiongd/initiatives identified as
“Continuous,” have been carried forward in their local updated mitigation strategies, if still deemed appropriate
and a priority. Municipalities were asked to provide further details on these projects to help better define the
projects, identify benefits and costs, and improve implementation.

Certain continuous or ongoing strategies represent programs that are, or since the 2011 HM P have become, fully
integrated into the normal operational and administrative framework of the community. Such programs and
initiatives have been identified within the Capabilities section of each annex, and removed from the updated
mitigation strategy.

Sussex County hosted and participated in a mitigation action workshop in April 2015 and was provided the
Sussex County hazard mitigation catalog (Appendix F) as well as the following FEMA publicationsto use asa
resource as part of their comprehensive review of al possible activities and mitigation measures to address their
hazards. FEMA 551 ‘ Selecting Appropriate Mitigation Measures for Floodprone Structures' (March 2007) and
FEMA ‘Mitigation Ideas— A Resource for Reducing Risk to Natural Hazards' (January 2013).

In addition, the Steering Committee and planning consultant held one-on-one meetings with municipalities, or
assisted via conference call to support mitigation strategy development (refer to Table 3-3 in Section 3). The
goals of these workshops and meetings wereto: (1) evaluate progress on previously identified mitigation actions
from the 2011 HMP; (2) review and evaluate a comprehensive range of mitigation strategies for consideration;
(3) provide the tools and guide the municipalities on identifying and prioritizing sel ected mitigation actions; and
(4) discuss integration of mitigation activities into daily operations. All municipalities attended these small-
scale workshops which began the development of their jurisdictional annexes.

All participating municipalities were provided capture tools (Mitigation Action Worksheets) to further assist in
assessing the risk, evaluating potential actiong/projects (qualitative alternatives analysis), and identifying new
actions for implementation.

The county and municipalities identified projects that have been submitted to NJOEM for grant funding,
including projects for which Letters of Intent (LOI) and grant applications have been submitted under the
Hurricane Sandy HMGP. In general, LOI/application-based projects submitted directly by the communities are
identified within their updated mitigation strategies. Communities may aso have included other
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LOl/application-based projects submitted by specia-purpose districts (e.g., fire or school districts), local
utilities, and hospitals and health care entities.

From April 2015 to March 2016, members of the Planning Committee and the planning consultant worked
directly with each community (phone, email, local support meetings) to assist with the development and update
of their annex and include mitigation strategies, focusing on identifying well-defined, implementable projects
with a careful consideration of benefits (risk reduction, losses avoided), costs, and possible funding sources
(including mitigation grant programs).

As new additional potential mitigation actions, projects, or initiatives became evident during the plan update
process, included as part of the risk assessment update and as identified through the public and stakeholder
outreach process (see Section 3), communities were made aware of these either through direct communication
(local meetings, email, phone) or viatheir draft municipal annexes.

To help support the selection of an appropriate, risk-based mitigation strategy, each annex provides a summary
of hazard vulnerahilities identified during the plan update process, either directly by municipal representatives,
through review of available county and local plans and reports, or through the hazard profiling and vulnerability
assessment process.

Concerted efforts were made to assure that municipalities develop updated mitigation strategies that included
activities and initiatives covering the range of mitigation action types described in recent FEMA planning
guidance (FEMA’s Local Mitigation Planning Handbook March 2013). This specifically includes:

e Local Plans and Regulations — These actions include government authorities, policies, or codes that
influence the way land and buildings are being developed and built.

e Structure and Infrastructure Projects — These actions involve modifying existing structures and
infrastructure to protect them from a hazard or remove them from a hazard area. This could apply to
public or private structures as well as critical facilities and infrastructure. This type of action also
involves projects to construct man-made structures to reduce the impact of hazards.

e Natural Systems Protection — These are actions that minimize damage and losses, and also preserve or
restore the functions of natural systems.

e Education and Awareness Programs — These are actions to inform and educate citizens, elected
officials, and property owners about hazards and potential ways to mitigate them. These actions may
also include participation in national programs, such as the NFIP and CRS, StormReady (NOAA) and
Firewise (NFPA) Communities.

In consideration of federal and state mitigation guidance, the Planning Committee recognized that all
municipalities would benefit from the inclusion of certain mitigation initiatives. These include initiatives to
address vulnerable public and private properties, including RL and SRL properties; initiatives to support
continued and enhanced participation in the NFIP; improved public education and awareness programs; and
initiatives to support county-wide and regional efforts to build greater local mitigation capabilities.

In May 2015, a second mitigation strategy workshop was conducted by the planning consultant; both, FEMA
Region Il and NJOEM wereinvited. The purpose of the second workshop was for all participating jurisdictions
to support receive additional assistance on the identification, evaluation, and prioritization of local mitigation
strategies, as well as how to present and document this process within the plan. The following significant
modifications to the mitigation strategy identification, update, and documentation process were made:

e Anoverarching effort has been madeto better focuslocal mitigation strategiesto clearly defined, readily
actionable projects and initiatives that meet the definition or characteristics of mitigation.
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o Per NJOEM's advice, broadly defined mitigation objectives were maintained if the community felt it
were appropriate to ensure digibility in the future. For example, if a community has numerous RL
properties however specific projects/property-owner interest is not solidified at this time, a genera
action was maintained to ensure future eligibility.

e Certain continuous or ongoing strategies that represent programs that are, or since the 2011 HMP have
become, fully integrated into the normal operational and administrative framework of the community
have been identified within the Capabilities section of each annex, and removed from the updated
mitigation strategy.

o Where applicable, mitigation projects have been documented with an action worksheet, based on
FEMA'’s Action Worksheet templates and within recent guidance documents. These action worksheets
and prioritization tables appear at the end of each jurisdiction’s annex.

In September 2015, a webinar was held to provide participating jurisdictions an additional opportunity to ask
guestions and receive assistance on their mitigatoin strategy. Municipal annex-support meetings were offered
and held throughout the planning process to further assist participants (refer to Table 3-3, Section 3).

Overall a comprehensive-range of specific mitigation initiatives were considered by each plan participant to
pursue in the future to reduce the effects of hazards. Some of these initiatives may be previous actions carried
forward for this plan update. These initiatives are dependent upon available funding (grants and local match
availability) and may be modified or omitted at any time based on the occurrence of new hazard events and
changes in municipa priorities. Both the four FEMA mitigation action categories and the six CRS mitigation
action categories are listed in the table below to further demonstrate the wide-range of activities and mitigation
measures selected. Table 6-3 lists the common mitigation actions identified across a majority of the
communities.
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Natural
Acquisitions Drainage / Education & Systems Structure & Local Plans &
Municipality & Elevations Stormwater Awareness Generators Protection Infrastructure Regulations

Sussex County X X X X X X
Andover Borough X X X X

Andover Township X X X X X X
Branchville Borough X X X X
Byram Township X X X X X X
Frankford Township X X X X
Franklin Borough X X X X X
Fredon Township X X X X X
Green Township X X X X X X
Hamburg Borough X X X X X X
Hampton Township X X X X
Hardyston Township X X X X X
Hopatcong Borough X X X X X X
Lafayette Township X X X X X X

Montague Township X X X X X X
Town of Newton X X X X X X
Ogdensburg Borough X X X X X
Sandyston Township X X X

Sparta Township X X X X X

Stanhope Borough X X X X
Stillwater Township X X X

Sussex Borough X X X X X

Vernon Township X X X X
Walpack Township X X

Wantage Township X X X
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6.5.3 Update of County Mitigation Strategies

The update of the county-level mitigation strategies was very similar to the municipal update. It included a
review of progress on the actiong/initiatives identified in the 2011 HMP, using a process similar to that used to
review municipal mitigation strategy progress. The county, through their various department representatives,
was provided with a Mitigation Action Plan Review Worksheet identifying all of the county-level
actiong/initiatives from the 2011 HMP. For each action, relevant county representatives were asked to indicate
the status of each action (“No ProgressUnknown,” “In Progress’Not Yet Complete,” “Continuous,”
“Completed,” or “Discontinued”), and provide review comments on each.

Projectd/initiatives identified as “Complete,” as well as though actions identified as “ Discontinued,” have been
removed from this 2016 HMP update. Those actions the county has identified as “No Progress’Unknown,” “In
Progress/Not Yet Complete,” or “Continuous’ that are ill considered a priority and are relevant, have been
carried forward in the county’ s updated mitigation strategy.

Throughout the course of the 2016 HMP update process, additional regional and county mitigation actions have
been identified. These wereidentified through:

Review of the results and findings of the updated risk assessment
Review of the findings of the SWOO
Review of available regional and county plans, reports, and studies
Direct input from county departments, including:

o Division of Emergency Management

0 Department of Engineering and Planning

In November 2015, a Steering Committee was held to provide county departments an additional opportunity to
complete the county annex and provide input on the updated mitigation strategy (refer to Table 3-3, Section 3).

6.5.4 Mitigation Strategy Evaluation and Prioritization

Section 201.6(c)(3)(iii) of the 44 CFR requires an action plan describing how the identified actions will be
prioritized. Recent FEMA planning guidance (March 2013) identifies a modified Social, Technical,
Administrative, Political, Legal, Economic, and Environmental (STAPLEE) mitigation action evaluation
methodology that uses a set of 10 evaluation criteria suited to the purposes of hazard mitigation strategy
evaluation. This method provides a systematic approach that considers the opportunities and constraints of
implementing a particular mitigation action.

Based on this guidance, the Steering and Planning Committees have devel oped and applied an action evaluation
and prioritization methodology which includes an expanded set of 14 criteria to include the consideration of
cost-effectiveness, availability of funding, anticipated timeline, and if the action addresses multiple hazards.

The 14 evaluation/prioritization criteria used in the 2016 HM P update process are:

1) Life Safety — How effective will the action be at protecting lives and preventing injuries?

2) Property Protection — How significant will the action be at eliminating or reducing damage to
structures and infrastructure?

3) Cost-Effectiveness — Are the costs to implement the project or initiative commensurate with the
benefits achieved?

4) Technical —Isthe mitigation action technically feasible? Isit along-term solution? Eliminate actions
that, from atechnical standpoint, will not meet the goals.
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5) Political —Isthere overall public support for the mitigation action? Is there the political will to
support it?

6) Legal —Doesthe municipality have the authority to implement the action?

7) Fiscal — Can the project be funded under existing program budgets (i.e., is thisinitiative currently

budgeted for)? Or would it require a new budget authorization or funding from another source such as
grants?

8) Environmental — What are the potential environmental impacts of the action? Will it comply with
environmental regulations?

9) Socia —Will the proposed action adversely affect one segment of the population? Will the action
disrupt established neighborhoods, break up voting districts, or cause the relocation of lower income
people?

10) Administrative — Does the jurisdiction have the personnel and administrative capabilities to implement
the action and maintain it or will outside help be necessary?

11) Multi-hazard — Does the action reduce the risk to multiple hazards?

12) Timeline— Can the action be completed in less than 5 years (within our planning horizon)?

13) Loca Champion — Isthere a strong advocate for the action or project among the jurisdiction’ s staff,
governing body, or committees that will support the action’ s implementation?

14) Other Local Objectives— Does the action advance other local objectives, such as capital
improvements, economic development, environmental quality, or open space preservation? Does it
support the policies of other plans and programs?

Participating jurisdictions were asked to use these criteria to assist them in evaluating and prioritizing all
mitigation actions identified in the 2016 HMP update (previously identified actions that were carried forward
and new mitigation actions). Specifically, for each mitigation action, the jurisdictions were asked to assign a
numeric rank (-1, 0, or 1) for each of the 14 evaluation criteria, defined as follows:

o 1 Highly effective or feasible
e O Neutral
o -1 Ineffective or not feasible

Further, jurisdictions were asked to provide a brief summary of the rationale behind the numeric rankings
assigned, as applicable. The numerica results of this exercise were then used by each jurisdiction to help
prioritize the action or strategy as “Low,” “Medium,” or “High.” While this provided a consistent, systematic
methodol ogy to support the evaluation and prioritization of mitigation actions, jurisdictions may have additional
considerations that could influence their overall prioritization of mitigation actions.

For the 2016 HMP update there has been an effort to develop more clearly defined and action-oriented mitigation
strategies. These local strategies include projects and initiatives that have been well-vetted, and are seen by the
community as the most effective approaches to advance their local mitigation goals and objectives within their
capabilities. As such, many of the initiatives in the updated mitigation strategy were ranked as “High” or
“Medium” priority, as reflective of the community’s clear intent to implement, available resources not-
withstanding. In general, initiatives that would have had “Low” priority rankings were appropriately screened
out during the local action evaluation process.

6.5.5 Benefit/Cost Review

Section 201.6(c)(3)(iii) of the 44 CFR requires the prioritization of the action plan to emphasize the extent to
which benefits are maximized according to a benefit/cost review of the proposed projects and their associated
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costs. Stated otherwise, cost-effectiveness is one of the criteria that must be applied during the evaluation and
prioritization of all actions comprising the overall mitigation strategy.

The benefit/cost review applied for the evaluation and prioritization of projects and initiativesin this2016 HMP
update process was qualitative; that is, it does not include the level of detail required by FEMA for project grant
eigibility under the HMGP and PDM grant programs. For all actions identified in the local strategies,
jurisdictions have identified both the costs and benefits associated with a project, action, or initiative.

Costs are the total cost for the action or project, and may include administrative costs, construction costs
(including engineering, design and permitting), and maintenance costs.

Benefits are the savings from losses avoided attributed to the implementation of the project, and may include
life-safety, structure and infrastructure damages, loss of service or function, and economic and environmental
damage and losses.

When available, jurisdictions were asked to identify the actual or estimated dollar value for project costs and
associated benefits. Having defined costs and benefits allows a direct comparison of benefits versus costs, and
aquantitative evaluation of project cost-effectiveness. Often, however, numerical costs and/or benefits have not
been identified, or may be impossible to quantitatively assess.

For the purposes of this planning process, jurisdictions were tasked with evaluating project cost-effectiveness
with both costs and benefits assigned to “High,” “Medium,” and “Low” ratings. Where quantitative estimates
of costs and benefits were available, ratings/ranges were defined as.

e Low < $10,000
e Medium $10,000 to $100,000
e High > $100,000

Where quantitative estimates of costs and/or benefits were not available, qualitative ratings using the definitions
presented in Table 6-4 were used.

Table 6-2. Qualitative Cost and Benefit Ratings

Costs
High Existing funding levels are not adequate to cover the costs of the proposed project, and implementation would
9 reguire an increase in revenue through an alternative source (e.g., bonds, grants, and fee increases).
Medium The project could be implemented with existing funding but would require a re-apportionment of the budget
or abudget amendment, or the cost of the project would have to be spread over multiple years.
Low The project could be funded under the existing budget. The project is part of or can be part of an existing,

ongoing program.

Benefits

High Project will have an immediate impact on the reduction of risk exposure to life and property.

Project will have along-term impact on the reduction of risk exposure to life and property or will provide an
immediate reduction in the risk exposure to property.

Low Long-term benefits of the project are difficult to quantify in the short term.

Medium

Using this approach, projects with positive benefit versus cost ratios (such as high over high, high over medium,
medium over low, etc.) are considered cost-beneficial and are prioritized accordingly.

For some of the Sussex County initiatives identified, the Planning Committee may seek financial assistance
under FEMA’s HMGP or HMA programs. These programs require detailed benefit/cost analysis as part of the
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application process. These analyseswill be performed when funding applications are prepared, using the FEMA
benefit/cost analysis model process. The Planning Committee is committed to implementing mitigation
strategies with benefits that exceed costs. For projects not seeking financial assistance from grant programs that
require this sort of analysis, the Planning Committee reserves the right to define “benefits’ according to
parameters that meet its needs and the goals and objectives of thisHMP.
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SECTION 7. PLAN MAINTENANCE PROCEDURES

2016 HMP UPDATE CHANGES

» For the 2016 HMP update, ‘ Plan Maintenance Procedures’ is maintained as Section 7. This section has
been updated.

This section describes the system that Sussex County and all participating jurisdictions have established to
monitor, evaluate, and update the mitigation plan; implement the mitigation plan through existing programs;
and solicit continued public involvement for plan maintenance.

7.1 MONITORING, EVALUATING, AND UPDATING THE PLAN

The procedures for monitoring, evaluating, and updating the plan are provided below.

The Sussex County Deputy Emergency Management Coordinator, Corporal Mark W. Vogel, will remain
Sussex County’s Hazard Mitigation Coordinator, to provide leadership and continuity for plan maintenance to
ensure the over-arching, long term goals of the plan are addressed.

Each participating jurisdiction will maintain a representative on the Planning Committee who shall fulfill the
monitoring, evaluation and updating responsibilities identified in this Section. Table 7-1 identifies the
representation of the planning partnership (Steering and Planning Committee members) as of the date of this
plan as indicated in each of the annexes in Section 9. It is recognized that individual commitments change
over time, and it shall be the responsibility of each jurisdiction and its representatives to inform the HMP
Coordinator of any changes in representation. The HMP Coordinator will strive to keep the committee makeup
as auniform representation of planning partners and stakehol ders within the planning area.

Table 7-1. Sussex County Hazard Mitigation Planning Partnership

Municipal POC
Alternate
Organization POC POC
Sussex County Sheriff’s Office, . . Sheriff, Emergency Steering Committee
Division of Emergency Management SRS e (7 21 Management Coordinator
Sussex County Sheriff’s Office, Deputy Emergency . .
Division of Emergency Management Corporal Mark Vogel Management Coordinator Steering Committee
Sussex County : Steering Committee
Division of Public Works Scott House Director
Sussex County - Steering Committee
County Administrator Ronald Tappan County Administrator
E _Sussgx ety William J. Koppenaal Assistant County Engineer SLeElng ST IES
ngineering Department
Sussex County
Department of Central and Shared Ronald L. Tappan Administrator Steering Committee
Services
. Sussex County_ Eric Snyder Planning Director Steering Committee
Division of Planning
Sussex County EMS Rourke Day EMS Coordinator Steering Committee
Andover Borough John Hoag Deputy OEM X
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Municipal POC
Alternate
Organization POC POC
Beth Brothman Municipa Clerk/Registrar X
Chief Eric Danielson SEEBEEVMEIAEL |
Andover Township Lo eine fei
Ptl. Georgios Laoudis Deputy Coordinator X
Jeff Lewis OEM Coordinator X
Branchville Borough
Christopher Franek Deputy OEM X
Joseph Sabatini Township Manager X
Byram Township
James Oscovitch Mayor X
Patricia Bussow Municipal Clerk X
Frankford Township
Kenny French Fire Chief X
Jim Williams OEM Coordinator X
Franklin Borough
Brian VanDenBroek DPW Supervisor X
Township
_ John A. W. Richardson Committeeman/OEM X
Fredon Township Coordinator
Virgil Rome Deputy OEM X
Linda Peralta Clerk/Administrator X
Green Township —
Peg Phillips Mayor X
Keith Sukennikoff OEM Coordinator X
Hamburg Borough
Michael Schneider DPW/Road Supervisor X
Eileen Klose Township Administrator X
Hampton Township
Edward Hayes OEM Coordinator X
William Hickerson OEM Coaordinator X
Hardyston Township
Marianne Smith Township Manager X
SylviaPetillo Mayor/OEM Coordinator X
Hopatcong Borough
Robert Elia Borough Administrator X
Rich Hughes OEM Coordinator X
Lafayette Township
Bill Macko Deputy OEM Coordinator X
Jesse Brace-Revak OEM Coordinator X
Montague Township
Eileen DeFabiis Municipal Clerk X
Kenneth Teets OEM Coordinator X
Town of Newton
DebraMillikin Deputy Town Manager X
Steven Ciasullo Mayor X
Ogdensburg Borough
Phyllis Drouin RMC X
Sandyston Township Stanley J. Dukus Deputy OEM Coordinator X
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Municipal POC
Alternate
Organization POC POC
AmandaF. Lobban Municipal Clerk X
_ Ernest Reigstad Police Chief X
Sparta Township
Eric Powell Municipal Engineer X
Brian McNeilly Borough Administrator X
Stanhope Borough
Eric Keller Borough Engineer X
George Scott Mayor X
Stillwater Township
Lynda Knott Municipal Clerk X
Floyd Southard OEM Coordinator X
Sussex Borough
Mark Zscack Borough Administrator X
Harry Shortway Mayor X
Vernon Township
Ken Clark OEM Coordinator X
Victor Maglio Mayor X
Walpack Township
N/A
Jim Doherty Clerk/Administrator X
Wantage Township
Joseph Konopinski OEM Coordinator X

Notes: POC = Point of Contact
*County HMP Coordinator

7.1.1 MONITORING

The planning partnership (Steering and Planning Committees) shall be responsible for monitoring progress on,
and evaluating the effectiveness of, the HMP, and documenting annual progress. Each year, beginning one
year after plan development, county and planning partnership representatives will collect and process
information from the departments, agencies and organizations involved in implementing mitigation projects or
activities identified in their jurisdictional annexes (Volume |1, Section 9) of this HMP update. They will be
responsible for contacting persons responsible for initiating and/or overseeing the mitigation projects and
reporting on project progress.

To standardize and facilitate collection of progress data and information on specific mitigation actions, the
Sussex County HMP Coordinator will develop a progress matrix that will be distributed to the Steering and
Planning Committee members prior to the scheduled annual Planning Committee meeting. FEMA guidance
worksheets and the example progress matrix are provided in Appendix G. This information shall be provided
to the HMP Coordinator prior to the annual Planning Committee meeting to be held approximately one year
from the date of county adoption of this update, and successively thereafter.

The information that Steering and Planning Committee representatives shall be expected to document, as
needed and appropriate include:

e Any grant applications filed on behalf of any of the participating jurisdictions;
e Hazard events and losses occurring in their jurisdiction;
e Progress on the implementation of mitigation actions, including efforts to obtain outside funding;
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e Obstacles or impediments to implementation of actions;
e Additional mitigation actions believed to be appropriate and feasible; and
e Public and stakeholder input.

7.1.2 EVALUATING

The evaluation of the HMP is an assessment of whether the planning process and actions have been effective,
if the HMP goals are being reached, and whether changes are needed. The HMP will be evaluated on an annual
basis to determine the effectiveness of the programs, and to reflect changes that may affect mitigation priorities
or available funding.

The status of the HMP will be discussed and documented at an annual plan review meeting of the Planning
Committee, to be held approximately one year from the date of local adoption of this update, and successively
thereafter. For example, if the 2016 HMP update is approved and adopted in July 2016, the first annual plan
review meeting should be July 2017 or closely thereafter. This meeting will be held concurrent with municipal
OEM Coordinator and County Working Group (CWG) meetings to ensure full representation and
participation. At least two weeks before the annual plan review meeting, the HMP Coordinator will advise
Planning Committee members of the meeting date, agenda and expectations of the members.

The HMP Coordinator will be responsible for calling and coordinating the annual plan review meeting, and
assessing progress toward meeting plan goals and objectives. These evaluations will assess whether:

e Goasand objectives address current and expected conditions.

e The nature or magnitude of the risks has changed.

e Current resources are appropriate for implementing the HMP and if different or additional resources
are now available.

e Actionswere cost effective.

e Schedules and budgets are feasible.

e |Implementation problems, such as technical, political, legal or coordination issues with other agencies
are presents.

e  Outcomes have occurred as expected.

e Changes in county or municipal resources impacted plan implementation (e.g., funding, personnel,
and equipment)

o New agencies/departments/staff should be included, including other local governments as defined
under 44 CFR 201.6.

Specificaly, the planning partnership will review the mitigation goals, objectives, and activities using
performance based indicators, including:

¢ New agencies/departments e Timeframes

e Project completion e Budgets

e Under/over spending e Lead/support agency commitment
e Achievement of the goals and objectives e Resources

e Resource allocation e [Feashility

Finally, the planning partnership will evaluate, support and complement how other programs and policies have
conflicted or augmented planned or implemented measures, and shall identify policies, programs, practices,
and procedures that could be modified to accommodate hazard mitigation actions (see the “Implementation of

T'b DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 7-5
May 2016




SECTION 7: PLAN MAINTENANCE

Mitigation Plan through Existing Programs’ subsection later in this Section). Other plans, programs and
policies can include those that address:

e  Economic Development e Parksand Recreation

e Environmental Preservation e Land use/zoning

e Historic Preservation e Public Education and Outreach

e Redevelopment e Transportation

e Health and/or safety e Redevelopment Plans (e.g., Brownfields)

The planning partnership may refer to the evaluation forms, Worksheets #6.1, 6.2, 7.1, and 7.2 in the FEMA
Local Mitigation Planning Handbook (March 2013) guidance document, to assist in the evaluation process
(Appendix G).

The HMP Coordinator shall be responsible for preparing an Annual HMP Progress Report, based on the
provided local annual progress reports from each participant, information presented at the annual update
meeting, and other information as appropriate and relevant. These annual reports will provide data for the 5-
year update of this HMP and will assist in pinpointing implementation challenges. By monitoring the
implementation of the HMP on an annual basis, the planning partnership will be able to assess which projects
are completed, which are no longer feasible, and what projects may require additional funding.

This report shall apply to al planning partners, and as such, shall be developed according to an agreed format
and with adequate allowance for input and comment of each planning partner prior to completion and
submission to the State Hazard Mitigation Officer. Each planning partner will be responsible for providing
this report to its governing body for their review. During the annual update meeting, the planning partners
shall establish a schedule for the draft development, review, comment, amendment and submission of the
Annual HMP Progress Report to NJOEM.

The Annua HMP Progress Report shall be posted on the Sussex County HMP website
(http://www.sussex.nj.us/Cit-e-Access/webpage.cfm?TID=7& TPID=11091) to keep the public apprised of the
plan’s implementation. For communities who may choose to join or recertify themselves in the NFIP
Community Rating System (CRS) program, this report will aso be provided to each CRS participating
community in order to meet annual CRS recertification requirements. To meet this recertification timeline, the
planning partnership will strive to complete the review process and prepare an Annual HMP Progress Report
by the end of the month in which the plan is approved by FEMA. For example, if the HMP update is approved
by FEMA in July 2016, an HMP Progress Report will be prepared and submitted to NJOEM every July for the
next five years.

7.1.3 UPDATING

44 CFR 201.6.d.3 requires that local hazard mitigation plans be reviewed, revised as appropriate, and
resubmitted for approval in order to remain eligible for benefits awarded under DMA 2000. It is the intent of
the Sussex County HMP Steering and Planning Committees to update this plan on a five-year cycle from the
date of initial plan adoption.

To facilitate the update process, the HMP Coordinator, with support of the planning partnership, shall use the
second annual update meeting to develop and commence the implementation of a detailed plan update
program. The HMP Coordinator shall invite representatives from NJOEM to this meeting to provide guidance
on HMP update procedures. This program shall, a a minimum, establish who shall be responsible for
managing and completing the HMP update effort, what needs to be included in the updated HMP, and a
detailed timeline with milestones to assure that the update is completed according to regulatory requirements.
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At this meeting, the planning partnership shall determine what resources will be needed to complete the update
including applying for funding to support the update. The HMP Coordinator shall be responsible for assuring
that needed resources are secured.

Following each five-year update of the mitigation plan, the updated plan will be distributed for public
comment. After all comments are addressed, the HMP will be revised and distributed to all planning group
members and the New Jersey State Hazard Mitigation Officer.

7.2 IMPLEMENTATION OF MITIGATION PLAN THROUGH EXISTING
PROGRAMS

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

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

It is the intention of the planning partnership and all participating jurisdictions to incorporate mitigation
planning as an integral component of daily government operations. Planning Committee members will work
with local government officials to integrate the newly adopted hazard mitigation goals and actions into the
general operations of government and partner organizations. Further, the sample adoption resolution (Section
2) includes a resolution item stating the intent of the local governing body to incorporate mitigation planning
as an integral component of government and partner operations. By doing so, the Planning Committee
anticipates that:

1. Hazard mitigation planning will be formally recognized as an integral part of overall emergency
management efforts;

2. The Hazard Mitigation Plan, Emergency Operation Plans, and other planning documents (as
appropriate) will become mutually supportive documents that work in concert to meet the goals and
needs of county residents.

3. TheHazard Mitigation Plan will be integrated into future updates of the municipal master plans and/or
be the basis for an adopted element of the comprehensive plan.

The information on hazard, risk, vulnerability and mitigation contained in this HMP is based on the best
science and technology available at the time of the HMP's preparation. It is recognized by all participating
jurisdictions that this information can be invaluable in making decisions under other planning programs, such
as comprehensive, capital improvement, and emergency management plans. Each jurisdictional annex
(Section 9) provides a summary of where participating jurisdictions have incorporated hazard mitigation into
their existing processes and programs. The proposed mitigation strategy tables include the new mitigation
actions selected to further integrate mitigation into daily operations.
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During the annual plan evaluation process, the Planning Committee will identify additional policies, programs,
practices, and procedures that could be modified to accommodate hazard mitigation actions, and include these
findings and recommendations in the Annual HMP Progress Report.

7.3 CONTINUED PUBLIC INVOLVEMENT

Sussex County and participating jurisdictions are committed to the continued involvement of the public in the
hazard mitigation process. Therefore, this HMP update will be posted on-line (http://www.sussex.nj.us/Cit-e-
Access/webpage.cfm?TID=7& TPID=11090) for review.

In addition, public outreach and dissemination of the HMP update will/may include:

e Linksto the plan on municipal websites of each jurisdiction with capability.

e Utilization of existing social media outlets (Facebook, Twitter) to inform the public of flood hazards
and severe storm events. Educate the public via the jurisdictional websites on how these applications
can be used in an emergency situation.

e Development of annua articles or workshops on natural hazards to educate the public and keep them
aware of their dangers.

Planning Committee representatives and the Sussex County HMP Coordinator will be responsible for
receiving, tracking, and filing public comments regarding this HMP. Contact information for the county is
included in the Point of Contact information at the end of the Executive Summary and Section 3 of this
document.

The public will have an opportunity to comment on the HMP via the hazard mitigation website at any time.
The HMP Coordinator will maintain this website, posting new information and maintaining an active link to
collect public comments.

The public can aso provide input at the annual review meeting for the HMP and during the next 5-year plan
update. The HMP Coordinator is responsible for coordinating the HMP evaluation portion of the meeting,
soliciting feedback, collecting and reviewing the comments, and ensuring their incorporation in the five-year
plan update as appropriate. Additional meetings may aso be held as deemed necessary by the planning group.
The purpose of these meetings would be to provide the public an opportunity to express concerns, opinions,
and ideas about the mitigation plan.

The Planning Committee representatives shall be responsible to assure that their jurisdiction assists with the
following:

e Public comment and input on the plan, and hazard mitigation in general, are recorded and addressed,
as appropriate.

e Appropriate links to the Hazard Mitigation Plan website (http://www.sussex.nj.us/Cit-e-
Access’webpage.cfm?TID=7& TPID=11091) are included on municipal websites.

o Public notices are made as appropriate to inform the public of the availability of the HMP, particularly
during HMP update cycles.

The HMP County Coordinator shall be responsible to assure that:

e Public and stakeholder comment and input on the HMP, and hazard mitigation in general, are recorded
and addressed, as appropriate.
o TheHMP website is maintained and updated as appropriate.
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e Public notices, including media releases, are made as appropriate to inform the public of the
availability of the HMP particularly during plan update cycles.

o Information collected will be efficiently incorporated in the HMP update.

Mailing Address: Sussex County Sheriff’s Office, Division of Emergency Management, 135 Morris
Turnpike, Newton, NJ 07860
Contact Name: Corpora Mark W. Vogel, Deputy OEM Coordinator
Email Address: mitigation@sussexcountysheriff.com
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SECTION 8. PLANNING PARTNERSHIP

2016 HMP UPDATE CHANGES

» Thisisanew section to Sussex County’sHMP.

8.1 BACKGROUND

Section 201.6.a (4) of Chapter 44 of the CFR states: “Multi-jurisdictional plans (e.g. watershed plans) may be
accepted, as appropriate, as long as each jurisdiction has participated in the process and has officially
adopted the plan.” The FEMA and NJOEM both encourage multi-jurisdictional planning. Therefore, in the
preparation of the Sussex County HMP update, a planning partnership was formed to pursue grant funding for
the plan and to meet the DMA 2000 requirements for as many eligible local governments in Sussex County as
possible.

The DMA 2000 defines alocal government as follows: “ Any county, municipality, city, town, township, public
authority, school district, special district, intrastate district, council of governments (regardless of whether the
council of governments is incorporated as a nonprofit corporation under state law), regional or interstate
government entity, or agency or instrumentality of a local government; any Indian tribe or authorized tribal
organization, or Alaska Native village or organization; and any rural community, unincorporated town or
village, or other public entity.”

8.1.1 Initial Solicitation and Letters of Intent

Sussex County solicited the participation of all towns, townships, and boroughs in the county at the
commencement of this project. All municipalities interested signed a “Letter of Intent” and/or a resolution
committing their participation and resources to the development of the Sussex County HMP update. Table 8-1
lists those jurisdictions that elected to participate in the update process, and have met the minimum
requirements of participation as established by the county and Steering Committee. Sussex County and all
municipalities participated in the HMP as indicated in Table 8-1 below.

Table 8-1. Participating Sussex County Jurisdictions

Andover Borough Hamburg Borough Sandyston Township
Andover Township Hampton Township Sparta Township
Branchville Borough Hardyston Township Stanhope Borough

Byram Township

Hopatcong Borough

Stillwater Township

Frankford Township

Lafayette Township

Sussex Borough

Franklin Borough

Montague Township

Vernon Township

Fredon Township Town of Newton Walpack Township
Green Township Ogdensburg Borough Wantage Township
Sussex County
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8.1.2 Planning Partner Expectations

The Planning Committee agreed to the following list of expectations:

¢ Review 2011 HMP goals and re-establish HM P update goals and objectives;
o Establish atimeline for completion of the HMP update;
e Ensure the HMP meets the requirements of the DMA 2000, and FEMA and NJOEM guidance;

e Solicit and encourage the participation of regional agencies, a range of stakeholders, and citizens in
the HMP development process,

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

¢ Organize and oversee the public involvement process and support outreach efforts in the community;

o Develop, revise, adopt, and maintain Volume | of the HMP in its entirety and the local jurisdictional
annex in Volumelll.

8.1.3 Jurisdiction Annex Templates

New to the Sussex County HMP update is a two-volume format, including jurisdictional annexes for each
participating jurisdiction. While the local annex format is designed to document and assure local compliance
with the DMA 2000 regulations, its greater purpose and function includes:

e Providing a locally relevant synthesis of the overall HMP that can be readily presented, distributed,
and maintained;

e Facilitating local understanding of the community’s risk to natural hazards;

e Facilitating local understanding of the community’s capabilities to manage natural hazard risk,
including opportunities to improve those capahilities;

o Facilitating local understanding of the efforts the community has taken, and plans to take, to reduce
their natural hazard risk;

o Facilitating the implementation of mitigation strategies, including the development of grant
applications;

e Providing aframework by which the community can continue to capture relevant data and information
for future plan updates.

It is recognized that each jurisdiction’s annex is a “living” document, and will continue to be improved as
resources permit. As such, its design is intended to promote and accommodate continued efforts to maintain
the currency and improve the effectiveness of the annex as the key tool, reference, and guiding document by
which the jurisdiction will implement hazard mitigation locally. The following provides a description of the
various elements of the jurisdictional annex. The annexes include highlights of the municipal vulnerability
assessment, NFIP claim data, repetitive loss area, capability assessment, past flooding and hazard history, plan
integration aspects, as well as status and update of the municipal mitigation strategy and mitigation project
implementation.

Section 9.X.1: HMP Points of Contact: Identifies the hazard mitigation planning primary and alternate
contacts, identified by the jurisdiction as of April 2015.

Section 9.X.2: Jurisdictional Profile: Provides an overview and profile of the jurisdiction, including an
identification of areas of known and anticipated future development and the vulnerability of those areas to the
hazards of concern.

DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 8-2
TE| May2016




SECTION 8: PLANNING PARTNERSHIP

Section 9.X.3: Natural Hazard Event History Specific to the Jurisdiction: Identifies hazard events that
have caused significant impacts within the jurisdiction, including a summary characterization of those impacts
as identified by the jurisdiction since the 2011 Sussex County HMP. The documentation of events and losses
is critical to supporting the identification and justification of appropriate mitigation actions, including
providing critical data for benefit-cost analysis. It is recognized that this “inventory” of events and lossesis a
work-in-progress, and may continue to be improved as resources permit. As such, the lack of data or
information for a specific event does not necessarily mean that the jurisdiction did not suffer significant losses
during that event.

Section 9.X.4: Hazard Vulnerabilities and Ranking: This HMP update identifies and characterizes the
broad range of hazards that pose risk to the entire planning area; however each jurisdiction has differing
degrees of risk exposure and vulnerability aside from the whole. The local risk ranking serves to identify each
jurisdiction’s degree of risk to each hazard as it pertains to them, supporting the appropriate selection and
prioritization of initiatives that will reduce the highest levels of risk for each community.

Full data and information on the hazards of concern, the methodology used to develop the vulnerability
assessments, and the results of those assessments that serve as the basis of these local risk rankings may be
found in Section 5.

e Nationa Flood Insurance Program (NFIP) Summary: Provides NFIP summary statistics for the
jurisdiction.

e Critical Facilities: Identifies the number of critical facilities by type located in the FEMA-designated
flood zones, based on the flood vulnerability assessment process presented in Section 5.

e Other Vulnerabilities Identified by the Jurisdiction: Presents other specific hazard vulnerabilities as
identified by the jurisdiction.

Section 9.X.5: Capability Assessment: This subsection provides an inventory and evaluation of the
jurisdiction’s tools, mechanisms, and resources available to support hazard mitigation and natural hazard risk
reduction. Within the municipal annexes, the jurisdiction’s planning and regulatory, administrative and
technical, and fiscal capabilities are presented, respectively. Further, within the municipal annexes, the
municipality’s level of participation in state and federal programs is designed to promote and incentivize local
risk reduction efforts.

NFIP: This subsection within the Capability Assessment documents the NFIP as implemented within the
jurisdiction. This summary was based on surveys prepared by, and/or interviews conducted with, the NFIP
Floodplain Administrators for each NFIP-participating community in the county. This subsection also
identifies actions to enhance implementation and enforcement of the NFIP within the community.

Integration of Hazard Mitigation into Existing Planning Mechanisms: This subsection within the
Capability Assessment identifies how the jurisdiction has integrated hazard risk management into their existing
planning, regulatory and operational/administrative framework (“integration capabilities’), and/or how they
intend to promote this integration (“integration actions’). Further information regarding federal, state, and
local capabilities may be found in the Capability Assessment portion of Section 6.

Section 9.X.6: Mitigation Strategy and Prioritization

Past Mitigation Initiative Status. Where applicable, a review of progress on the jurisdiction’s prior
mitigation strategy is presented, identifying the disposition of each prior action, project, or initiative in the
jurisdiction’s updated mitigation strategy. Other completed or on-going mitigation activities that were not
specifically part of aprior local mitigation strategy may be included in this sub-section as well.
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SECTION 8: PLANNING PARTNERSHIP

Proposed Mitigation Strategy: A summary table is presented of the jurisdiction’s updated mitigation
strategy. As indicated, applicable mitigation actions (or structure/infrastructure actions), projects, and
initiatives are further documented on an Action Worksheet which provides details on the project identification,
evaluation, prioritization and implementation process. These Action Worksheets are included at the end of the
annex. In addition, a summary of the local mitigation strategy prioritization process discussed in Section 6 is
presented in tabular format as well as an expanded version following the Action Worksheets.

Section 9.X.7: Future Needs to Better Understand Risk/Vulnerability: This subsection provides each
jurisdiction the opportunity to identify any further needs to more fully understand their risk and/or
vulnerability to the hazards of concern identified.

Section 9.X.8: Hazard Area Extent and Location: Each annex includes two maps illustrating identified
hazard zones, critical facilities, and areas of NFIP RL and SRL properties. Further, these maps show areas of
known or anticipated future development, as available and provided by the jurisdiction.

Workshops and additional meetings (viain person, email and/or teleconference) to complete the jurisdictional
annexes were held with the Steering and Planning Committees throughout the planning process. In summary,
al participating communities and the county completed the planning partner expectations and annex-
preparation process. Details regarding these meetings are described further in Sections 3 (Planning Process)
and 6 (Mitigation Strategy). Completed jurisdictional annexes are presented in Section 9.
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SECTION 9: JURISDICTIONAL ANNEXES

SECTION 9. JURISDICTIONAL ANNEXES

2016 HMP UPDATE CHANGES

» Thisisanew section to Sussex County’s HMP.

Section 201.6.a(4) of Chapter 44 of the Code of Federal Regulations (44CFR) states: “Multi-jurisdictional
plans (e.g. watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated in the
process and has officially adopted the plan.” One component of each participating jurisdiction’s involvement
in the planning process of this HMP was to prepare an annex that focuses specifically on the natural hazards
facing their community and the mitigation actions they propose to reduce their exposure and losses to these
hazards.

Sussex County and each participating jurisdiction completed an annex that outlines the following information:
natural hazard event history, risk ranking, capabilities, progress on past mitigation actions and an updated
mitigation strategy specific to the county or that jurisdiction. Once complete, the county and each participating
jurisdiction reviewed and approved their final annex prior to submission to the NJOEM and the FEMA Region
2. The approval of their annex is presented on the sign-off sheets located in this section. Each jurisdiction’s
annex itself may be found in Sections 9.1 through 9.25.

-It DMA 2000 Hazard Mitigation Plan Update - Sussex County, New Jersey 9.0-1
May 2016




Jurisdictional Annex Review Sign-Off Sheet

Andover Township

MUNICIPALITY NAME

Mayor/Administrator
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r') (BN A pk‘)w CiSco ((?//QLM\. 7 ﬂ 2 (/)( i> / //Q
Name Signature Date
Engineer

Gy L. Shner =/ T 2.2/t
Name Tgnature Date
Fiscal/CFO
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Name Signature Date
Building Code Official

Name / Title Signature Date

Floodplain Administrator
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Name / Title ature
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Emergency Manager

Date
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Name / Title Signature
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Date

Slgna(ure Daté 7
Public Works Director
ﬂéim”; /O/d. 300 PP [ Bne 4 (\M_ /N a/’/ J¢
Name / Title Signature Date

Police Department

Ecic Danielson - Ch,d ZQ\_E\D

Name / Title Signature
Fire Department

Do/ ciéty  CHitF f;:246234

Name / Title Signature
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Jurisdictional Annex Review Sign-Off Sheet

"Bm:zcucaﬂ O ANOoveL

MUNICIPALITY NAME
Mayor/Administrator
Jal/wx A Moraaw %Q\ w\%———\ 2/4 /20 \@
Name Signapur€__/ T Date
Engineer
Haeawr € FeLiow W(" Q&élmv- 273

Name Signature Date
Fiscal/CFO

s o= | @d7ae2 A Sie lelle Lazcﬂclu@ 2[5/
Name Signature ) Date

Building Code Official
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Name / Title! QQY\S\'T\-L(Z\'\ on Omd ol Signature Date

Floodplain Administrator

Hreas & Feuew BG‘\A auetd & LW | 2ﬁ7ﬂ€

Name / Title Signature Date
Emergency Manager %\/
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Name / Tltle Slgnatu}.e’ Date

Land Use Planner -

Jezsica Ckaiuﬂ@ Lgp%ﬁw/é M%ﬁ 5-2-)6

"Namg// Title gnatur Date

Public Works Director Andover Borough does not and has never had a department of public works.

Name / Title Signature Date
Police Department Andover Borough is under the authority of the New Jersey State Police.
Name / Title Signature Date

Fire Department —

e Castle i DA AL

Name / Title ASignature Date
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Juri Amnex Review Si Sheet
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Name Signawre

Fary L Spooer 7y - 2310
Name Signatire Date
Building Code Official |
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Name / Title , Dhie 1
Floodplain Administrator -
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Name / Title

Name / Titie
Land Use Planner
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Date
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Jurisdictional Annex Review Sign-Off Sheet

Mayor
James Oscovitch Q ,Q ({
Name Date ""\
Deputy Mayor
David Gray Z/Zf// é
Name Dae |
Fiscal/CFO

70 /C M '
Ashleigh Frueholz ( bl - ¢ 2./ / (@
Name Signature !1'7 O Dat [
Building Code Official
Yon Pinand
Isanle!'l?ue S Signature Date
Floodplain Administrator (Acting)
Joseph Sabatini > 2 ¢
Name / Title Signatire—— % Date

Emergency Manager/Township Manager

2y (6

Joseph Sabatini
Name / Title Signature Date
Byram Schools Superintendent
Bryan Hensz - M{ﬂn /§4 2-5 '[é
Name / Title Sigrmtiire Date
Public Works Director i
v/ / \
Adolf Steyh J W 4 /
Name / Title ngnqtll’re / Da
Police Department
Peter Zabita '#Afv ﬂ\ — 24l
Name / Title Signature ﬂ Date
Fire Department
Todd Rudloff 9/5/ /&
Name / Title Date
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Jurisdictional Annex Review Sign-OIff Sheet

Townshin of Frankford

MUNICIPALITY NAME
Mayor/Administrator
Name Signature Date
Engineer
Name Signature “Date
Fiscal/CFO
Name Signature Dare
Building Code Official
Name / Title Signature Dhane
Floodplain Administrator
Name / Title Signature [T
Emergency Manager
Name / Title Signature Drne
Land Use Planner
Name / Title Signatune Date
Public Works Director
Narme / Title Signature Dane
Police Department
Name / Title Signature Date

Fire Department
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Name / Title

sim“m -/
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Jurisdictional Annex Review Sign-Off Sheet

Borough of Franklin
MUNICIPALITY NAME

Mayor/Administrator
Alisow L Hell Mbse &a«%égﬂ;&/ H/hae r6 /587,
Name @dm nj 51‘{'&.{'0(" Signature Date

~—~  Engineer

Name Signature Date

™~ Fiscal/CFO

Name Signature Date

~— Building Code Official

Name / Title Signature Date

- Floodplain Administrator

Name / Title Signature Dale
Emergency Manager
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Name / Title Signowine” | a T Dde Fi

Land Use Planner

Name / Title Signature Dane
Public Works Director
Mm‘/ Frecon .ﬁ %ﬁ%/ /5805
Name / Titlke™ Signature =g le
Police Department
Name / Title Signature Date
Fire Department
Name / Title Signature Date
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Jurisdictional Annex Review Sign-Off Sheet

Townshin  of Fredon

MUNICIPALITY NAME

Mayor/Administrator
Name Signature Date
Engineer
Name Signature Date
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Mame Signature Date
Building Code Official
Name / Title Signature Date
Floodplain Administrator
Name / Title Signaturne Duabe
Emergency Manager
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Land Use Planner
Name / Title Signature Date
Public Works Director
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Name / Title Signature Date
Police Department
Name / Title Signature Drne
Fire Department
Name / Title Signature Dare
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Jurisdictional Annex Review Sign-Off Sheet

GREEN TOWNSHIP

_%%

Mayor/Administrator
Margaret “Peg” Phillips, Mayor

Linda Peralta, Administrator
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