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Section 1: Introduction

SECTION 1. INTRODUCTION

In response to the requirements of the Disaster Mitigation Act of 2000
(DMA 2000), Passaic County and the municipalities located therein
have developed this Hazard Mitigation Plan (HMP), which represents
a regulatory update to the 2015 Passaic County and All
Municipalities Hazard Mitigation Plan (HMP). The DMA 2000
amends the Robert T. Stafford Disaster Relief and Emergency
Assistance Act (Stafford Act) and is designed to improve planning
for, response to, and recovery from disasters by requiring state and
local entities to implement pre-disaster mitigation planning and
develop HMPs. The Federal Emergency Management Agency
(FEMA) has issued guidelines for HMPs. The New Jersey Office of
Emergency Management (NJOEM), also supports plan development
for jurisdictions in New Jersey.

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

FEMA defines a Hazard Mitigation

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

Specifically, the DMA 2000 requires that states, with support from local governmental agencies, develop and
update HMPs on a five-year basis to prepare for and reduce the potential impacts of natural hazards. The DMA
2000 is intended to facilitate cooperation between state and local authorities, prompting them to work together.
This enhanced planning better enables local and state governments to articulate accurate needs for mitigation,
resulting in faster allocation of funding and more effective risk reduction projects.

Passaic County and all municipalities are participating in the plan update; refer to Table 1-1 and Figure 1-1.

Table 1-1. Participating Jurisdictions

Bloomingdale Prospect Park

Haledon Ringwood

Hawthorne Totowa

North Haledon Wanaque

Pompton Lakes Woodland Park
Townships Cities

Little Falls Clifton

Wayne Passaic

West Milford Paterson

Passaic County

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-1
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Figure 1-1. Passaic County New Jersey
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1.1 DMA 2000 ORIGINS -THE STAFFORD ACT

In the early 1990s, a new federal policy regarding disasters began to evolve. Rather than 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
that a disaster-resistant community can rebound from a natural disaster with less loss of property or human
injury, at much lower cost, and, consequently, more quickly. Moreover, these communities minimize other costs
associated with disasters, such as the time lost from productive activity by business and industries.

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). Section 322
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 the community can take to mitigate
those hazards—before disaster strikes. To remain eligible for hazard mitigation assistance from the federal
government, communities must first prepare and then maintain and update an HMP (this plan).

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

1.2 BENEFITS OF MITIGATION PLANNING

Riverine Flood

Mitigation planning forms the foundation for

) , National Benefit-Cost Ratio (BCR) Per Peril  BeyondCode  Federally
Passaic County’s long-term strategy to reduce *BER rumisers in this study e been rounced. Requirements Funded
disaster losses and break the cycle of disaster Overall Hazard Benefit-CostRatio  $4:1 S56:1
damage, reconstruction, and repeated damage. | T
Mitigation planning also allows Passaic County, Vet e
as a whole and with participating jurisdictions, to Hurricane Surge
remain eligible for mitigation grant funding for ) R s
mitigation projects that will reduce the impact of Wind 2oL | ‘(“E""‘_L-
qugre c.hsastler e\./ent.s. ”{hg lo}?g;telll'm l?eneﬁts of Earthquake
mitigation planning include the following:

BAion praning &  Wildland-Urban
_Interface Fire

= Anincreased understanding of hazards faced

i o ” Source:  FEMA 2018; Federal Insurance Mitigation Administration 2018
by Passaic County and their inclusive Note: Natural hazard mitigation saves S6 on average for every S1 spent
jurisdictions. on federal mitigation grants.

= Building more sustainable and disaster-resistant communities.

= Increasing education and awareness of hazards and their threats, as well as their risks.

= Developing implementable and achievable actions for risk reduction in the county and its jurisdictions.
= Building relationships by involving residents, organizations, and businesses.

= Identify implementation approaches that focus resources on the greatest risks and vulnerabilities.

= Financial savings through partnerships that support planning and mitigation efforts.

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

= Reduced long-term impacts and damages to human health and structures.

= Reduced repair costs.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-3
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1.3 HAZARD MITIGATION PLAN OVERVIEW

The structure of this HMP follows the four-phase planning process recommended by FEMA and summarized in
Figure 1-2. Table 1-2 summarizes the requirements outlined in the DMA 2000 Interim Final Rule and provides
the section where each is addressed in this HMP. This HMP is organized in accordance with FEMA and NJOEM
guidance. This plan was prepared in accordance with the following regulations and guidance:

= FEMA Local Mitigation Planning Handbook, March 2013.

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

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

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

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

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

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

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

=  FEMA Mitigation Ideas: A Resource for Reducing Risk to Natural Hazards, January 2013.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-4
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Figure 1-1. Passaic County Hazard Mitigation Planning Process

Phase 1: Organize Resources
The planning partnership is developed; resources are identified
and obtained; public involvement is initiated. Technical, Numerous resources were
regulatory, and planning experts are identified to support the researched and GIS and
planning process. HAZUS-MH were applied to
conduct the following:
Identify Hazards (Phase 2)
Profile Hazards (Phase 2)
Phase 2: Assess Risk Perform a Vulnerahility
The planning partnership, with appropriate input, identified Assessment (Phase 2)
potential hazards, collects data, and evaluates the including:
characteristics and potential consequences of natural and man- Inventory assets
made hazards on the community. Estimate losses
Evaluate development
trends
Present results of risk

Phase 3: Develop a Mitigation Plan assessment

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

These results provide an
input to Phase 3.

Phase 4: Implement the Plan and Monitor Progress

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

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-5
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Table 1-2. FEMA Local Mitigation Plan Review Crosswalk

HMP Criteria Primary Location in the HMP

Prerequisites

Adoption by the Local Governing Body: §201.6(c)(5) | Section 1; Appendix A

Planning Process

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

Section 2; Section 8

Risk Assessment

Identifying Hazards: §201.6(c)(2)(i) Sections 4.1

Profiling Hazards: §201.6(c)(2)(i) Section 4.3

Assessing Vulnerability: Overview: §201.6(c)(2)(ii) Section 4.3

Assessing Vulnerability: Identifying Structures: §201.6(c)(2)(ii)(A) Section 3, 4.2, Section 4.3; Section 9
Assessing Vulnerability: Estimating Potential Losses: §201.6(c)(2)(ii)(B) Section 4.3; Section 9

Assessing Vulnerability: Analyzing Development Trends: §201.6(c)(2)(ii)(C) Section 3; Section 4.3; Section 9
Mitigation Strategy

Local Hazard Mitigation Goals: §201.6(c)(3)(1) Section 6; Section 9
Identification and Analysis of Mitigation Actions: §201.6(c)(3)(ii) Section 6; Section 9
Implementation of Mitigation Actions: §201.6(c)(3)(iii) Section 6; Section 9
Multi-Jurisdictional Mitigation Actions: §201.6(c)(3)(iv) Section 6; Section 9

Plan Maintenance Process

Monitoring, Evaluating, and Updating the Plan: §201.6(c)(4)(i) Section 7

Incorporation into Existing Planning Mechanisms: §201.6(c)(4)(ii) Section 6, 7; Section 9
Continued Public Involvement: §201.6(c)(4)(iii) Section 7

1.4 PLANNING PROCESS OVERVIEW

Passaic County and the participating jurisdictions intend to implement this HMP with full coordination and
participation of County and local departments, organizations and groups, and 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 (Mitigation Strategy) and
Section 9 (Jurisdictional Annexes).

During the Passaic County HMP planning process, the nation, the State of New Jersey and Passaic County were
facing the COVID-19 pandemic. The COVID-19 pandemic was declared a major disaster on March 25, 2020
(DR-4488). The Governor issued a stay-at-home Executive Order beginning March 21, 2020, which remained
in effect the duration of the planning process. Passaic County has been greatly impacted by the COVID-19
pandemic with 16,867 positive cases and over 1,000 confirmed deaths as of June 29, 2020.

The Passaic County Office of Emergency Management (OEM), Steering Committee members and the planning
partners (County departments and municipalities) were facing the COVID-19 pandemic concurrent with
completing the update to the HMP. Passaic County and all planning partners made their best effort to work
through this unprecedented time to complete the HMP update and meet FEMA and State requirements. The
majority of the public and stakeholder engagement strategy was implemented earlier in the planning process;
however, an in-person Steering Committee draft review meeting was not scheduled, and a public draft HMP
meeting was not held due to the Executive Order in place and for the safety of residents and all planning partners.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-6
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In addition, several public events that the HMP was to be presented were canceled due to the pandemic including
the Emergency Awareness public meeting in the Borough of Pompton Lakes in March 2020, and a senior event
at the Passaic County Camp Hope Commission on May 8, 2020. At both events, the HMP was on the agenda to
be presented providing an opportunity to engage residents on the planning process and discuss vulnerabilities
and survey mitigation options.

Instead, the Steering Committee continued to communicate via email and hold teleconference meetings to
complete the review of the draft plan prior to submittal. The Passaic County OEM website was updated, and
social media was utilized to advertise the draft plan posting. All planning partners were notified that the draft
plan was posted for public and stakeholder review, were provided social media posts/images, and were asked to
distribute these notifications in their jurisdictions. Last, stakeholders that were distributed the stakeholder
surveys were notified via email that the draft plan was posted for public review and comment. Assistance with
stakeholder survey distribution was provided by the Passaic County Department of Planning and Economic
Development, Passaic County OEM and the municipalities as outlined in Section 2 (Planning Process). Public
and stakeholder comments received on the draft plan were shared with the planning partners via email. To
complete the update to the draft plan prior to submission to NJOEM, teleconference meetings were held in a best
effort to complete jurisdictional annexes given staffing constraints during the active pandemic.

1.5 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.

The Passaic County OEM and the Steering Committee

provided project management and oversight of the planning B e, e —————

process. Participating jurisdicti(?ns were asked to identify a guide and lead the HMP update process on
primary and alternate local point of contact (POC) to be RN gy PR L Dt a s el )

members of the Planning Committee and lead the planning
process update on behalf of the jurisdiction. At the start of [ LU T/ 11112 L0 § £ &) RENel ) dy Rl Mo i
the planning process, each municipality identified their representatives from each participating

National Flood Insurance Program (NFIP) Floodplain UGN oUN (IR Ul Rt 2l

Administrator (FPA) and requested their involvement.
Further, each jurisdiction was encouraged to form a
‘mitigation team’ comprised of representatives across
departments to ensure broad participation, share the work of
the update process and ensure accurate information was captured in their chapter, or annex.

Steering Committee (SC) is comprised of

Planning Partnership = SC + PC

The municipal mitigation teams worked directly with the primary and alternate POCs, and the NFIP FPA and
contributed to the jurisdictional annexes presented in Section 9. Together, the Steering Committee and Planning
Committee are referred to as the Planning Partnership for the Passaic County HMP update. A list of Steering
Committee and jurisdiction POCs is provided in Section 2 (Planning Process), while Appendices B (Meeting
Documentation) and Appendix C (Participation Documentation) provide further documentation of the broader
level of municipal involvement. Additional input and support for this planning effort was obtained from a range
of agencies and through public and stakeholder involvement (as discussed in Section 2 and presented in
Appendix D — Public and Stakeholder Outreach).

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-7
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1.6 GOALS AND OBJECTIVES

The planning process included a review and update of the prior mitigation goals and objectives as a basis for the
planning process and selection of appropriate mitigation actions addressing all hazards of concern. Further, the
goal development process considered the mitigation goals expressed in the 2019 State of New Jersey HMP, as
well as other relevant county and local planning documents, as discussed in Section 6 (Mitigation Strategy).

1.7 HAZARDS OF CONCERN

Passaic County and participating jurisdictions reviewed the hazards that caused measurable impacts based on
events, losses, and information available since the development of the 2015 Passaic County HMP and the 2019
State of New Jersey HMP. A list of potential hazards of concern was reviewed by the Planning Partnership, and
each was evaluated to identify the hazards of concern for the 2020 update planning process. The list was
presented to each of the participating jurisdictions where they evaluated their risk and vulnerability from each
hazard of concern. While the overall hazard rankings were calculated for the County and each participating
jurisdiction, the specific hazard rankings displayed in each annex reflect jurisdictional input. The hazard risk
rankings were used to focus and prioritize individual jurisdictional mitigation strategies.

1.8 PLAN INTEGRATION INTO OTHER PLANNING MECHANISMS

Plan integration is the process by which jurisdictions look at their existing planning framework and align efforts
with the goal of building a safer, smarter, and more resilient community. It is specific to each community and
depends on the vulnerability of the built environment. Community-wide plan integration supports risk reduction
through various planning and development measures, both before and after a disaster. Plan integration involves
a community’s plans, policies, codes, and programs that guide development and the roles of people and
government in implementing these capabilities. Successful integration occurs through collaboration among a
diverse set of stakeholders in the community (FEMA 2015).

Effective mitigation is achieved when hazard awareness and risk management approaches and strategies are
integrated into local planning mechanisms and become an integral part of public activities and decision making.
Within Passaic County, there are numerous existing plans and programs that support hazard risk management
and reduction, and thus, it is critical that the 2020 HMP update integrates, coordinates with, and complements
those mechanisms.

Section 5 (Capability Assessment) provides a summary and description of the existing plans, programs and
regulatory mechanisms at all levels of government (federal, state, county, local) that support hazard mitigation
within the County. Within each jurisdictional annex in Section 9 (Jurisdictional Annexes), the County and each
participating jurisdiction identified how they have integrated hazard risk management into their existing
planning, regulatory and operational/administrative framework (“‘existing integration”), and how they intend to
promote this integration (“opportunities for future integration”).

A further summary of these continued efforts to develop and promote a comprehensive and holistic approach to
hazard risk management and mitigation is presented in Section 9 (Jurisdictional Annexes).

1.9 IMPLEMENTATION OF PRIOR AND EXISTING LOCAL HAZARD
MITIGATION PLANS

Section 9 (Jurisdictional Annexes) of the plan present the status of the mitigation projects identified in the 2015
Passaic County HMP. Numerous projects and programs have been implemented that have reduced hazard
vulnerability to assets in the planning area. The County and jurisdictional annexes, as well as plan maintenance

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-8
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procedures in Section 7 (Plan Maintenance), were developed to encourage specific activities. Future actions
include integrating hazard mitigation goals into Master Plan updates; reviewing the HMP during updates of
codes, ordinances, zoning, and development; and ensuring a more thorough integration of hazard mitigation,
with its related benefits into municipal operations, will be completed within the upcoming five-year planning
period.

1.10 IMPLEMENTATION OF THE PLANNING PROCESS

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

= Developed a Steering Committee and countywide planning partnership with jurisdictions and stakeholders.

= Reviewed the 2015 Passaic County Hazard Mitigation Plan.

= Identified and reviewed those hazards that are of greatest concern to Passaic County and its jurisdictions
(hazards of concern) to be included in the plan.

= Profiled the relevant hazards.

= Estimated the inventory at risk and potential losses associated with the relevant hazards.

= Reviewed and updated the hazard mitigation goals and objectives.

= Reviewed mitigation strategies identified in the 2015 Passaic County HMP.

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

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

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

As required by the DMA 2000, Passaic County and its participating jurisdictions have informed the public and
provided opportunities for public comment and input. Numerous agencies and stakeholders were invited to
participate in the planning process by providing input and expertise. Refer to Appendix D (Public and
Stakeholder Outreach Documentation) for copies of public announcements, social media posts and other forms
of public and stakeholder outreach conducted.

1.11 ADOPTION

Upon FEMA Approval Pending Adoption (APA) status of the 2020 HMP update, Passaic County and each
municipality will adopt the plan by resolution of local governing body. An example resolution authorizing
adoption of the 2020 Passaic County HMP may found in Appendix A. Upon receipt of the FEMA APA status,
participants will adopt the plan and the resolutions saved in Appendix A. Please refer to Section 8 (Planning
Partnership) for additional information on plan adoption procedures.

1.12 ORGANIZATION OF THE HAZARD MITIGATION PLAN

The Passaic County HMP update is organized as a two-volume plan. Volume I provides information on the
overall planning process and hazard profiling and vulnerability assessments, which serves as a basis for
understanding risk and identifying mitigation actions. As such, Volume I is intended for use as a resource for
on-going mitigation analysis. Volume II provides an annex dedicated to each participating jurisdiction. Each
annex summarizes the jurisdiction’s legal, regulatory, and fiscal capabilities; identifies vulnerabilities to hazards;
documents mitigation plan integration with other planning efforts; records status of past mitigation actions; and
presents an individualized mitigation strategy. The annexes are intended to provide a useful resource for each
jurisdiction for implementation of mitigation projects and future grant opportunities, as well as place for each
jurisdiction to record and maintain their local aspect of the countywide plan.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-9
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Volume I of this HMP includes the following sections:

Section 1: Introduction: Overview of participants, planning process and information regarding adoption of the
HMP by Passaic County and each participating jurisdiction.

Section 2: Planning Process: Description of the HMP methodology and development process; Steering
Committee, Planning Committee, Planning Partnership, and stakeholder involvement efforts; and a description
of how this HMP will be incorporated into existing programs.

Section 3: County Profile: Overview of Passaic County, including: (1) physical setting, (2) land use, (3) land
use trends, (4) population and demographics, (5) general building stock and (6) critical facilities and lifelines.

Section 4: 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,
health, general building stock, critical facilities, the economy); description of the status of local data; and planned
steps to improve local data to support mitigation planning.

Section 5: Capability Assessment: A summary and description of the existing plans, programs and regulatory
mechanisms at all levels of government (federal, state, county, local) that support hazard mitigation within the
County.

Section 6: Mitigation Strategy: Information regarding the mitigation goals and objectives in response to priority
hazards of concern and the process by which Passaic County and local mitigation strategies have been developed
or updated.

Section 7: Plan Maintenance Procedures: System established to continue to monitor, evaluate, maintain, and
update the HMP.

Volume II of this plan includes the following sections:

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

Section 9: Jurisdictional Annexes: Jurisdiction-specific annex for Passaic County and each participating
jurisdiction containing their hazards of concern, hazard ranking, capability assessment, mitigation actions, action
prioritization specific only to Passaic County or that jurisdiction, progress on prior mitigation activities (as
applicable), and a discussion of prior local hazard mitigation plan integration into local planning processes.

Appendices include the following:

Appendix A: Plan Adoption: Resolutions from the County and each jurisdiction included as each formally
adopts the HMP update.

Appendix B: Participation Documentation: Matrix to give a broad overview of who attended meetings and when
input was provided to the HMP update, as well as Letters of Intent to Participate described in Section 2 (Planning
Process), annex sign-off sheets discussed in Section 6 (Mitigation Strategy) and additional worksheets submitted
during workshops conducted throughout the planning process.

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

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 1-10
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Appendix D: Public and Stakeholder Outreach Documentation: Documentation of the public and stakeholder
outreach effort including webpages, informational materials, public and stakeholder meetings and presentations,
surveys, and other methods used to receive and incorporate public and stakeholder comment and input to the
plan process.

Appendix E: Risk Assessment Supplementary Data: Expanded explanation of community lifelines; critical
facility storm surge exposure results by municipality; and the previous hazard events from the 2015 HMP.

Appendix F: Mitigation Strategy Supplementary Data: Documentation of the broad range of actions identified
during the mitigation process; types of mitigation actions; the mitigation catalog developed using jurisdiction
input and potential mitigation funding sources.

Appendix G: Plan Maintenance Tools: Examples of plan review tools and templates available to support annual
plan review.

Appendix H: Linkage Procedures: Procedures for non-participating local governments to "link" to the plan
within the period of performance to gain eligibility for programs under the DMA 2000.

1.13 THE UPDATED PLAN - WHAT IS DIFFERENT?

Both the planning process and the 2020 HMP have been enhanced for this update. An increased effort to actively
engage stakeholders and the public was a focus of the update; as well as the continued education of the Planning
Partnership of mitigation and available grant funding opportunities. The mitigation strategy was updated to only
contain detailed actions that are considered priority to each jurisdiction (i.e., quality not quantity). Further, the
sections in the 2020 HMP have been realigned to increase the readability of the plan. The following summarizes
process and plan changes that differ from the 2015 process and HMP:

=  Section 2 (Planning Process) was formerly Section 3 in the 2015 HMP and now comprises the Planning
Process section of the plan. Adoption information has been re-located to Section 8 (Planning Partnership)
and Appendix A.

= Section 2 (Planning Process) has been updated in its entirety to summarize the planning process followed
for the 2020 HMP update.

o The Steering Committee was expanded to include a representative from the Passaic County
Department of Parks and a representative from the Borough of Woodland Park.

o Expanded and targeted stakeholder outreach and engagement including meeting with the New
Jersey Highlands Water Protection and Planning Council, and New Jersey Transportation Planning
Authority (NJTPA).

o  Workshop-style meetings were held to further engage planning partners. These meetings were
designed to inspire active engagement by attendees by updating large-scale maps, complete
worksheets, and working in small groups to discuss common challenges/problems to focus the risk
assessment and mitigation strategy updates.

o Public engagement was enhanced to include but not limited to the following:

= Multi-lingual brochure and social media posts (English and Spanish)
»  Presentation at already-scheduled public meetings (e.g., National Weather Service (NWS)
SKYWARN Spotter training in September 2019; Borough of Pompton Lakes Flood
Advisory Board meeting).
= Interactive ‘voting’ exercise at meetings to survey preferred mitigation measures by
residents.
= Section 4 (Risk Assessment) has been streamlined and updated as summarized below.
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o A new hazard of concern, Infestation and Invasive Species, was added to the plan and the flood
hazard was expanded to collect additional details on urban flooding (i.e., flooding outside of the
floodplain).

o The updated plan is based on new inventory data (i.e., building footprints, updated replacement cost
values, critical facilities and community lifelines) and updated spatial hazard data.

o The topic of FEMA lifelines is included. All jurisdictions identified critical facilities considered
lifelines in accordance with FEMA’s community lifeline definition.

o The flood hazard was expanded to include urban flooding or flooding outside of the floodplain. The
Planning Partnership identified locations of urban flooding which was developed into a spatial layer
to inform the mitigation strategy.

o The updated DFIRMs for Passaic County were used with a comparison between the previous and
new effective maps.

o The hazard ranking methodology was expanded to include adaptive capacity and climate change.

o In addition to requesting recent and anticipated new development from each jurisdiction, the New
Jersey Highlands Council Existing Community Zone (both in-fill of new development and re-
development) and Designated Centers and the NJDEP Sewer Service Areas were evaluated.

o The NJTPA’s Passaic River Basin Climate Study results were obtained and integrated into the risk
assessment.

Section 5 (Capability Assessment) and Section 9 (Jurisdictional Annexes) are subject to several changes of
the capability assessment, both in Volumes I and II of the plan.

o Section 5 (Capability Assessment) is now a stand-alone section for the capability assessment
summarizing existing plans, programs and regulatory mechanisms at all levels of government
(federal, state, county, local) that support hazard mitigation within the County. This information
was formerly part of Section 6 (Mitigation Strategy) in the 2015 HMP.

o Section 9 (Jurisdictional Annexes) has an expanded capability assessment to include additional
planning mechanisms in New Jersey as well as information regarding plan integration in the
Planning, Legal and Regulatory table.

Section 6 (Mitigation Strategy) - A mitigation strategy workshop was conducted in February 2020 and
supported by NJOEM to focus on the development of specific problem statements based on the impacts of
natural hazards in the County and communities. These problem statements provided a detailed description
of the problem area, including its impacts to the municipality/jurisdiction; past damages; loss of service; etc.
An effort was made to include the property/project location, adjacent streets, water bodies, and well-known
structures as well as a brief description of existing conditions (topography, terrain, hydrology) of the site.
These problem statements form a bridge between the hazard risk assessment which quantifies impacts to
each community with the development of actionable mitigation strategies.

The jurisdictional annexes in Section 9 have been enhanced to include the following:

o Identification of the NFIP Floodplain Administrator as part of the hazard mitigation planning team.

o Expanded capability assessment including the identification of additional administrative and
technical capabilities and catalog of adaptive capacity for each hazard of concern for each
jurisdiction.

o Inclusion of a table of jurisdiction-specific risk assessment results per hazard.

o Expansion of the critical facility and lifeline flood hazard exposure table to include a mitigation
action, if appropriate.

o A user-friendly presentation of the hazard ranking results.

o Arevised 2015 previous mitigation strategy status table to more clearly identify if the action is to
be included in the 2020 HMP update.

o An increased focus on actionable projects has been applied; removing actions that are capabilities
and focusing on high-ranked hazards.
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o A more detailed proposed mitigation action table that now specifies the problem statement and the
proposed solution (mitigation action). The more detailed mitigation strategy is also reflected in the
mitigation action worksheets that also include additional details.

o A table that summarizes the actions across the ranked hazards and their mitigation action types.

o Individuals that contributed to the annex are specifically listed at the end of the section.

o Mitigation action worksheets have only been developed for FEMA-eligible projects, per NJOEM
guidance.

To increase public engagement, the following efforts were made:

o  Multi-lingual public outreach strategy (English and Spanish) to reach a broader audience in the
County (informational materials, social media posts and translator at a public engagement event).

o All Planning Partnership meetings were made open to the public.

o Social media (Facebook and Twitter) was used to inform the public of meetings and to take the
citizen survey.

o Public events were attended to engage residents and survey the mitigation actions they would like
implemented in the County.

A grant-funding webinar was conducted to summarize the upcoming fiscal year 2019 FEMA Hazard
Mitigation Assistance grant funding opportunity and how jurisdictions can leverage the HMP update and
develop competitive applications and benefit-cost analyses. In addition, the planning consultant and
NJOEM met with individual municipalities that expressed interest in applying to assist with identifying
projects and providing guidance on the information needed to complete the grant application and BCA
process.

A user-friendly tone was used to cater to the strong desire for this plan to be understandable to the general
public and not overly technical. This includes limiting the hazard profile section to brief summaries and
providing an increased number of graphical summaries throughout the risk assessment.

An enhanced mitigation strategy process was utilized to develop a robust and actional action plan.

o A mitigation toolbox was built to assist with mitigation action identification.

o Utilizing the risk assessment and capability assessment results, problem statements were drafted by
each municipality and used to inform the mitigation action development.

o Actions are identified, rather than strategies. Strategies provide direction, but actions are fundable
under grant programs. The identified actions are designed to meet multiple measurable objectives,
so that each planning partner can measure the effectiveness of their mitigation actions.

The plan maintenance strategy is more clearly defined to provide a roadmap for the annual monitoring of
the plan.

Table 1-3 summarizes the major changes between the two plans as they relate to 44 CFR planning requirements.

Table 1-3. HMP Changes Crosswalk

44 CFR Requirement 2015 HMP 2020 Updated HMP

Requirement §201.6(b): In order to
develop a more comprehensive approach

to reducing the effects of natural disasters,

the planning process shall include:

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

An opportunity for neighboring
communities, local and regional
agencies involved in hazard
mitigation activities, and agencies
that have the authority to regulate

@

The 2015 plan followed an outreach
strategy utilizing multiple media
developed and approved by the
Steering Committee. This strategy
involved the following:
o  Establishment of a plan
informational website.
e  Pressrelease
Use of public and stakeholder
information surveys.
Stakeholders were identified and
coordinated with throughout the
process. A comprehensive review of

Building upon the success of the 2015
plan, the 2020 planning effort
deployed an enhanced public
engagement methodology:

e  Multi-lingual informational
materials and news release

e  Use of social media (Facebook
and Twitter).

e  Web-deployed surveys to
residents and targeted
stakeholders

e  All meetings open to the public
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44 CFR Requirement 2015 HMP 2020 Updated HMP
development, as well as businesses, relevant plans and programs was e  Resident voting exercise to
academia and other private and non- performed by the planning team. identify mitigation action types
profit interests to be involved in the preferred to be implemented
planning process; and e  Attendance at public events to
(3) Review and incorporation, if engage residents

appropriate, of existing plans, studies,
reports and technical information. As with the 2015 plan, the 2020
planning process identified key
stakeholders and coordinated with
them throughout the process. A
comprehensive review of relevant
plans and programs was performed
by the planning team.

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

The 2015 plan included a
comprehensive risk assessment of
hazards of concern. Risk was defined
as (probability x impact), where impact
is the impact on people, property, and
economy of the planning area. All
planning partners ranked hazard risk as
it pertains to their jurisdiction. The
potential impacts of climate change are
discussed for each hazard.

The same methodology, using new,
updated data, was deployed for the
2020 plan update. The flood hazard
was expanded to include urban
flooding (or flooding outside of the
floodplain). A new hazard of
concern, infestation and invasive
species was included. The hazard
ranking methodology was expanded
to include adaptive capacity and
climate change. Jurisdiction-specific
risk assessment results are
summarized in Section 4 (Risk
Assessment) and in each
jurisdictional annex (Section 9).

§201.6(c)(2)(1): [The risk assessment]
shall include a] description of the ...
location and extent of all-natural hazards
that can affect the jurisdiction. The plan
shall include information on previous
occurrences of hazard events and on the
probability of future hazard events.

The 2015 plan presented a risk
assessment of each hazard of concern.
Each section included the following:

e Hazard profile, including maps of
extent and location, previous
occurrences, and probability of
future events.

o (Climate change impacts on future
probability. ®

e Impact and vulnerability on life,
health, safety, general building
stock, critical facilities, and
economy.

The same format, using new and
updated data, was used for the 2020
plan update. Each section of the risk
assessment includes the following:

e Hazard profile, including maps of

extent and location, previous

occurrences, and probability of
future events.

Climate change impacts on future

probability using the best available

data for New Jersey.

e Newly available study from North
Jersey Transportation Planning
Authority (NJTPA) was used to
inform the risk assessment.

e Vulnerability assessment includes
impact on life, safety, and health,
general building stock, critical
facilities/lifelines, and the
economy, as well as future changes
that could impact vulnerability
(population, development and
climate).

e The vulnerability assessment also
includes changes in vulnerability
since the 2015 plan.

e Future growth and development.

§201.6(c)(2)(i1): [The risk assessment]
shall include a] description of the
jurisdiction’s vulnerability to the hazards
described in paragraph (c)(2)(i). This
description shall include an overall

Vulnerability was assessed for all
hazards of concern. The HAZUS-MH-
MH computer model was used for the
wind, earthquake, and flood hazards.
These were Level 2 analyses using
County data. Site-specific data on

A robust vulnerability assessment
was conducted for the 2020 plan
update, using new and updated asset
and hazard data. Volume 1, Section
4.3 summarizes countywide and
municipal-specific vulnerability for
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44 CFR Requirement
summary of each hazard and its impact on
the community.

2015 HMP
County-identified critical facilities
were entered into the HAZUS-MH
model. HAZUS-MH outputs were
generated for other hazards by
applying an estimated damage function
to an asset inventory extracted from
HAZUS-MH-MH.

2020 Updated HMP
each hazard of concern. The
jurisdictional annexes (Section 9)
include a summary table of impacts
on each community.

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

A summary of NFIP insured properties
including an analysis of repetitive loss

property locations was included in the

plan.

Updated NFIP statistics, as well as
Write-Your-Own statistics were
presented in the 2020 plan update
using best available data.

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

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

Quantitative and qualitative analyses
were conducted using the updated
hazard and inventory data as
presented in Section 4 (Risk
Assessment). In addition, critical
facilities considered lifelines in
accordance with FEMA’s definition
were identified.

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

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

Quantitative and qualitative analyses
were conducted using the updated
hazard and inventory data as
presented in Section 4 (Risk
Assessment). Estimated potential
losses are reported in both Volume 1,
Section 4.3 and Volume II Section 9
for each jurisdiction.

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

There is a summary of anticipated
development in the County profile, as
well as in each individual annex.

A spatial analysis using Highlands
Council identified growth areas, and
potential new development identified
by municipalities was conducted to
determine if located in hazard areas.
These results were reported to all
participants and summarized in their
annexes to discuss mitigation
measures. In Volume I, Section 4.3,
projected changes in population and
development are discussed in each
hazard section and how these
projected changes may lead to
increased vulnerability, or
plans/regulations/ordinances in place
to implement mitigation to protect the
development. Further, a land use
analysis was conducted for the flood
hazard to examine residential and
non-residential classified land in the
floodplain.

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

The 2015 plan contained goals,
objectives and actions. Each planning
partner identified actions that could be
implemented within their capabilities.
The actions were jurisdiction-specific
and strove to meet multiple objectives.
All objectives met multiple goals and
stand alone as components of the plan.

The Steering Committee reviewed
and updated the goals and objectives
and they were approved by the
Planning Committee. A mitigation
strategy workshop with associated
tools and guidance on problem
statement development was deployed
to inform the identification of
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44 CFR Requirement

2015 HMP
Each planning partner completed an
assessment of its regulatory, technical,
and financial capabilities.

2020 Updated HMP
mitigation actions. Actions that were
completed or no longer considered to
be feasible were removed; and
actions considered general or
capabilities were moved to the
capability and integration sections.
The balance of the actions was
carried over to the 2020 plan, and in
some cases, new actions were added
to the action plan.

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

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

The Steering Committee reviewed
and updated the goals and objectives
and they were approved by the
Planning Committee. Several new
objectives were identified to align
with updated County and municipal
priorities.

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

The 2015 plan included mitigation
action worksheets that evaluated
alternative actions considered for the
final mitigation strategy.

For the 2020 update, a mitigation
catalog was developed to provide a
comprehensive range of specific
mitigation actions to be considered. A
table with the analysis of mitigation
actions by type and hazard was used
in jurisdictional annexes to the plan.
Mitigation action worksheets with an
alternatives evaluation were prepared
for FEMA-eligible projects.

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

All municipal planning partners that
participate in the National Flood
Insurance Program indicated their
commitment to maintain compliance
and good standing under the program.

An analysis of repetitive and severe
repetitive loss properties was
conducted and is summarized in
Section 4.3.7 (Flood) and in Section 9
(Jurisdictional Annexes).
Municipalities with repetitive and
severe repetitive loss properties
included an action to mitigate those
properties.

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

Each recommended action was
prioritized using a revised
methodology based on the STAPLEE
criteria was used to prioritize projects.

A revised methodology based on the
STAPLEE criteria and using new and
updated data was used for the 2020
plan update. The 14 criteria were
used to evaluate each potential
mitigation action. The evaluation
included a qualitative benefits and
cost review. The results of the
evaluation were used to identify the
actions to include in the plan and
assist with the prioritization. An
emphasis was placed on benefits and
costs (quantified where possible and
listed in the mitigation action
worksheets), as well as timeline for
implementation (also documented in
the mitigation action worksheets for
FEMA -eligible projects).

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

The 2015 plan outlined a detailed
maintenance strategy.

The 2020 plan details a plan
maintenance strategy similar to that
of the initial plan. It has been
enhanced to provide a roadmap for
the annual monitoring of the plan and
a program to assist with project
progress reporting. This includes the
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44 CFR Requirement

2015 HMP

2020 Updated HMP
inclusion of a summary plan
maintenance matrix that provides an
overview of the planning partner
responsibilities for monitoring,
evaluation, and update of the plan.

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

The 2015 plan details
recommendations for incorporating the
plan into other planning mechanisms.

The 2020 plan details
recommendations for incorporating
the plan into other planning
mechanisms such as the following:

e Master Plan

e Emergency Response Plan

e (apital Improvement Programs
® Municipal Code

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

The 2015 plan details a strategy for
continuing public involvement.

The 2015 plan maintenance strategy
was enhanced for the 2020 plan. In
addition, the County will use a
proprietary online tool to support the
annual progress reporting of
mitigation actions. Section 7 (Plan
Maintenance) also details the
continued public participation in the
plan maintenance process.

Requirement §201.6(c)(5): [The local
hazard mitigation plan shall include]
documentation that the plan has been
formally adopted by the governing body of
the jurisdiction requesting approval of the
plan (e.g., City Council, County
Commissioner, Tribal Council).

Passaic County and all jurisdictions
participated in the 2015 HMP.

The 2020 plan achieves DMA
compliance for Passaic County and
all jurisdictions. Resolutions for each
partner adopting the plan can be
found in Appendix A of this volume.
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SECTION 2. PLANNING PROCESS

2020 HMP Changes

» The sections in the 2020 HMP were realigned to increase the readability of the plan. Section 2 (formerly
Section 3 in the 2015 HMP) now comprises the Planning Process section of the plan.

» All aspects of the planning process were updated for the 2020 HMP.

» Public outreach was enhanced to reach a broader audience by using additional media outlets (Facebook,
Twitter) and having multi-lingual materials (brochure, social media posts) available in English and Spanish.

» Workshop-style meetings were held with the Planning Partnership to engage participants, using small break-
out groups and large-scale poster maps to convey hazard vulnerability and assist with hazard ranking
updates.

2.1 INTRODUCTION

This section includes a description of the planning process used to update the 2015 Passaic County and All
Municipalities Hazard Mitigation Plan (HMP), including how it was prepared, who was involved in the process,
and how the public was involved. To ensure that the plan meets requirements of the DMA 2000 and that the
planning process would have the broad and effective support of the participating jurisdictions, regional and local
stakeholders, and the public, an approach to the planning process and plan documentation was developed to
achieve the following goals:

= The HMP will be multi-jurisdictional and consider natural and human-caused hazards facing Passaic
County, thereby satisfying the natural hazards mitigation planning requirements specified in the DMA 2000.

= Passaic County invited all municipalities in the County to join with them in the preparation of the Passaic
County HMP. The County and all municipalities are participating in the HMP as indicated in Table 2-1
below.

= 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 2-1. Participating Passaic County Jurisdictions

Bloomingdale Prospect Park

Haledon Ringwood

Hawthorne Totowa

North Haledon Wanaque

Pompton Lakes Woodland Park
Townships Cities

Little Falls Clifton

Wayne Passaic

West Milford Paterson

Passaic County
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The Passaic 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 local
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, together called the Planning Partnership, solicited
information from local agencies and individuals with specific knowledge of certain hazards and past historical
events, as well as considering planning and zoning codes, ordinances, and other recent planning decisions. The
hazard mitigation strategies identified in this HMP have been developed through an extensive planning process
involving local, county and regional agencies, County residents and stakeholders.

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

2.2 ORGANIZATION OF THE PLANNING PROCESS

Many parties supported the preparation of this HMP update: County officials, municipal officials, the Steering
Committee, Planning Committee, stakeholders and planning consultant. This planning process does not
represent the start of hazard risk management in the 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 efforts is provided in Section 6 (Mitigation Strategy), as well as in Volume II Section 9 (Jurisdictional
Annexes), to give an historical perspective of the County and local activities implemented 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.

2.2.1 Organization of Planning Partnership

Recognizing the need to manage risk within the County, and to meet the requirements of the DMA 2000, the
Passaic County OEM led the update to the 2015 Passaic County HMP. The State of New Jersey and Passaic
County signed a Grantee-Subgrantee Agreement (PDMC-PL-02-NJ-2017-002) to fund the Passaic County HMP
update. The period of performance for this grant is from August 14, 2017 and ending March 22, 2021. The
County selected a contract planning consultant (Tetra Tech Inc. — Parsippany, 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 August 2019. Specifically, Tetra Tech, the “contract consultant”, was tasked
with:

=  Assisting with the organization of a Steering Committee and Planning Committee.

= Assisting with the development and implementation of a public and stakeholder outreach program.

= Data collection.

=  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.

= Assistance with the review and update of mitigation planning goals and objectives.

= Assistance with the review of progress of past mitigation strategies.

= Assistance with the screening of mitigation actions and the identification of appropriate actions.

=  Assistance with the prioritization of mitigation actions.

=  Authoring of the draft and final HMP documents.
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In August 2019, Passaic County OEM notified all 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 [via a Letter of Intent
to Participate (LOIP)] and to identify a primary and secondary planning point of contact to serve on a Planning
Committee and represent the interests of their respective community. In addition, each municipal Floodplain
Administrator (FPA) was identified in the LOIP and requested to actively participate in the planning process.
Section 9 (Jurisdictional Annexes) and Appendix B (Participation Documentation) detail contributions provided
by the FPA. All jurisdictions returned their LOIP; refer to Appendix B for copies of their LOIPs.

To facilitate HMP development, with support from their Steering Committee (SC) is comprised of
contract planning consultant, Passaic County developed a County and municipal representatives and
Steering Committee to provide guidance and direction to the stakeholders that guide and lead the HMP
planning effort, and to ensure the resulting document will be update process on behalf of the Planning
embraced both politically and by the constituency within the Partnership.

planning area. All municipalities participating in the plan
update authorized the Steering Committee to perform certain ) PR
activities on their behalf, via the LOIP. Specifically, the rep 'res.en'tatzvesf i A g a’ftllap ating
Steering Committee was charged with: PSR (Conig) (O i el

Planning Committee (PC) is comprised of

= Providing guidance and overseeing the planning process ACLIL P e U GG

on behalf of the general planning partnership.
= Attending and participating in Steering Committee meetings.
= Establish a timeline for completion of the plan;
= Assisting with the development and completion of certain planning elements, including:
Reviewing and updating the hazards of concern,
Developing a public and stakeholder outreach program,
Assuring that the data and information used in the plan update process is the best available
Reviewing and updating the hazard mitigation goals and objectives,
Identification and screening of appropriate mitigation strategies and activities; and
Reviewing and commenting on plan documents prior to submission to NJOEM and FEMA.
Ensure that the plan meets the requirements of DMA 2000 and FEMA and NJOEM guidance.

o 0O 0O 0O 0O 0O O

The organizational structure was successfully implemented for the 2020 HMP updated consistent with the
development of the initial 2015 planning process; new Steering Committee members include representatives
from the Passaic County Department of Parks and Woodland Park (see Table 2-2). The Steering Committee
provided guidance and leadership, oversight of the planning process, and acted as the point of contact for all
participating jurisdictions and the various interest groups in the planning area.

Table 2-2. Steering and Planning Committee Members

Planning Committee

Steering Primary Secondary
Jurisdiction Committee POC POC NFIP FPA
Robert A. Lyons Director, County OEM X X
Maryann Deputy OEM
1 Coordi X X
Passaic Trommelen oordinator
County Fred Batelli Dl (D1 X
Coordinator
. . Deputy OEM
Maria Dombayci Coordinator X
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Table 2-2. Steering and Planning Committee Members

Planning Committee

Steering Primary Secondary
Committee POC POC NFIP FPA

Director, Department of
Mike Lysicatos Planning and Economic
Development
Kenneth A. Supervisor, Road
Simpson Department
County Engineer,
Jonathan Pera Department of
Engineering
Director, Parks and
Darryl Sparta Recreation
Superintendent of Public
Works, Stormwater
ez @il Coordinator, Director of
Emergency
Preparedness, Borough
of Woodland Park
Jonathan Dunleavy | Mayor
B0r01.1gh ol Mike Hudson OEM Coordinator
Bloomingdale
Thomas Boorady Borough Engineer X
. . OEM Coordinator, Fire
Angelina Tirado S
City of Clifton | \fichacl Onder Deputy OEM
Coordinator
Ernie Tedesco Construction Official X
Mounir Almaita OEM Coordinator
Borough of Deputy OEM
Haledon 1Lt (Gizrygs Grmaieri Coordinator
Phil Cheff Construction Official X
Richard M. .
. . McAuliffe OEM Coordinator
RO © . Deputy OEM
Hawthorne Brian Vanderhook Coordinator
Richard Stewen Building Official X
Township of James DiMaria Construction Official X
Little Falls Daniel D. Gianduso | OEM Coordinator
Todd Darby As51st:f1nt Chief, OEM
Borough of Coordinator
North Anthony Conforti i De_puty olgh|
Haledon Coordinator
Phil Cheff Construction Official X
Walter Porto Deputy Ol
. Coordinator
City (ff Captain Piyush Captain Piyush Patel,
Passaic Patel Police Department
Dennis Harrington | City Engineer X
Gabriel Aboyoun OEM Coordinator
I 0E Fredrick Margron City Engineer
Paterson & y =ng
Jerry Lobozzo Construction Official X
Albert Evangelista | OEM Coordinator
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Table 2-2. Steering and Planning Committee Members

Planning Committee

Primary Secondary
POC POC

Steering
Committee

NFIP FPA

Township of
Wayne

Pompton Kevin R. Boyle Administrator
Lakes Sal Poli Construction Official
Ariosto Rodriguez OEM Coordinator
Borough of | Yeisy Reyes gepu(tiy Q18141
Prospect Park DO LI -
Kevin Valt Department Public
Works Supervisor
Borough Manager,
Director of Department
Borough of | Scott Heck of Public Works, NFIP
Ringwood PFA
Pat Murray, Jr. OEM Coordinator
Rich Schopperth Fire Official
SN0 Joseph Wassel Municipal Clerk
Totowa
Allan Burghardt Construction Official
Angelo Calabro OEM Coordinator
e Edward Schroeder (L) uty QL)
Wanaque Coordinator
Michael Cristaldi Borough Engineer
Dan Daly OEM Coordinator
Neal Bellet Business Administrator

Heather Vitz-Del
Rio

Township Engineer,
Director of Public
Works and Engineering

Township of
West Milford

Michael Moscatello

Deputy OEM
Coordinator

Ed Steines

OEM Coordinator and
Department of Public
Works Director

James Lupo

Zoning Officer

Borough of
Woodland
Park

George Galbraith

Superintendent of Public
Works, Stormwater

Coordinator, Director of
Emergency Preparedness

Kevin Galland

Administrator and
Municipal Clerk

Allan Burghardt

Construction Code
Official / Building
Subcode Official /
Building Inspector /
Code Enforcement
Officer

Notes: POC = Point of Contact; NFIP FPA=National Flood Insurance Program Floodplain Administrator

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 the Steering Committee to represent the
jurisdiction in the completion of certain planning elements. Please note that while Steering Committee members
are also part of the overall project Planning Partnership fulfilling these responsibilities on behalf of Passaic
County. The Planning Partnership was collectively charged with the following:
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Section 2: Planning Process

= Represent their jurisdiction throughout the planning process.

=  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).

= Assist in gathering information for inclusion in the HMP update, including the use of previously developed
reports and data.

= Involve your local NFIP Floodplain Administrator in the planning process.

= Solicit and encourage the participation of regional agencies, a range of stakeholders, and citizens in the plan
development process;

= Report on progress of mitigation actions identified in prior or existing HMPs, as applicable.

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

= Identify, develop, and prioritize appropriate mitigation initiatives.

= Support and develop a jurisdictional annex for their jurisdiction.

= Develop and author the jurisdictional annex for their jurisdiction;

= Review, amend, and approve all sections of the plan update.

=  Adopt, implement, and maintain the plan update.

The jurisdictional LOIP identifies the above “Planning Partner Expectations” as serving to identify those
activities comprising overall participation by jurisdictions throughout the planning process. The jurisdictions in
Passaic County have differing levels of capabilities and resources available to apply to the plan update process,
and further have differing exposure and vulnerability to the hazard risks being considered in this plan. Passaic
County’s intent was 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 (Section 9)
wherein the jurisdictions have 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 updated plan via resolution.

Appendix B (Participation Documentation) identifies those individuals who represented their jurisdictions
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, Risk Assessment and Mitigation Action Workshop. During the
planning process the planning consultant contacted each participant to offer support, explain the process, meet
individually to collect updated information and to facilitate the submittal and review of critical documents.

All municipalities actively participate in the National Flood Insurance Program (NFIP) and have designated
NFIP Floodplain Administrators (FPA). The FPAs were informed of the planning process, were provided the
opportunity to review the plan including the jurisdictional annex and provide direct input to the plan update.
Local FPAs are identified in the Points of Contact and Administrative and Technical portions of the jurisdictional
annexes in Section 9 (Jurisdictional Annexes).

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 2-6
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2.2.2 Planning Activities

Section 2: Planning Process

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 Steering
Committee and 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 committee meetings (Steering Committee and Planning Partnership) held and key milestones met
during the development of the HMP update is included in Table 2-3 that also identifies which DMA 2000
requirements the activities satisfy. Documentation of meetings (e.g., agendas, sign-in sheets, meeting notes) are
in Appendix C (Meeting Documentation). Table 2-3 identifies only the formal meetings held during plan
development but does not reflect all planning activities conducted by individuals and groups throughout the
planning process. In addition to these meetings, each jurisdiction had several individual meetings (both in person
and via teleconference) to work on their jurisdictional annexes (Section 9). Further, there was a great deal of
communication between the County, 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 as described in Section 7 (Plan Maintenance). The Planning Partnership is responsible for
reviewing the HMP and soliciting and considering public comment as part of the five-year mitigation plan
update.
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Table 2-3. Summary of Mitigation Planning Activities / Efforts

DMA 2000
Date Requirement Description of Activity Participants
August 1, N/A Pre-Kick Off Meeting with County PCOEM and Tetra Tech
2019
August 1b, 2, 3a, 4a Steering Committee Meeting #1: Review of See Appendix C
15,2019 mitigation and the 2015 HMP; Review of Steering
Committee guidelines; Project schedule and data
request; Hazards of concern review and updated;
Stakeholders identified; Outreach was discussed
(social media, website, brochures); Review of goals
and objectives.
August 1b, 2, 3a, 3¢ Meeting #1 with New Jersey Transportation Planning | NJTPA and Tetra Tech
29, 2019 Authority (NJTPA) to discuss the Passaic River Basin
Climate Resilience Planning Study
September 2 A news release was issued, and social media posts See Appendix D
2019 released (Facebook and Twitter) regarding the
commencement of the HMP update, announcing the
first public kickoff meeting in October. The HMP
project website was updated with the multi-lingual
brochure and citizen survey.
September 1b, 2 Presented the HMP update at the National Weather PCOEM and Tetra Tech, See
24,2019 Service SKYWARN Storm Spotter public meeting Appendix C
September 2,4b FEMA Pre-Disaster Mitigation and Flood Mitigation Webinar offered to all plan
26,2019 Assistance Grant Funding Webinar participants
September 1b, 2 PCOEM presented the HMP update, planning See Appendix C
26,2019 participation requirements and the schedule at the
Local Emergency Planning Committee (LEPC)
meeting
October 4, 1b,2,3 Meeting #2 with New Jersey Transportation Planning | NJTPA and Tetra Tech
2019 Authority (NJTPA) to discuss the exchange data
generated for the Passaic River Basin Climate
Resilience Planning Study and integration into the
HMP
October 1b, 2, 3a-c, 3e, | Planning Partnership Kickoff Meeting — open to the See Appendix C
10, 2019 4a, 4b public: Importance of mitigation and HMP;
Participation Requirements; Review of Steering
Committee decisions on August 15; Hazards of
concern identification and previous events exercise;
Distribution of multi-lingual brochure materials.
December 1b, 2, 3a, 4a Steering Committee #2: Project status update; See Appendix C
102019 Linkage procedures; Hazard ranking methodology;
County hazard ranking; SWOO exercise.
January 1b, 2, 3a, 3b, Planning Partnership Risk Assessment Meeting — See Appendix C
23,2020 3¢, 3d, 3¢ open to the public. Presentation of draft risk
assessment results, hazard ranking exercise, SWOO
exercise for high-ranked hazards, introduction to
development of problem statements.
February 1b, 2, 4a, 4b, Planning Partnership Mitigation Strategy Workshop — | See Appendix C
20, 2020 4c open to the public
Review of FEMA and State mitigation strategy
requirements; Problem statement development;
Mitigation resources distributed including mitigation
catalog and critical facility/lifeline risk assessment
results; Review of Mitigation Action Worksheets;
Small group breakouts to update mitigation strategy.
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DMA 2000
Date Requirement Description of Activity Participants
February 1b, 2 Public Information Meeting hosted by the Pompton See Appendix D
27,2020 Lakes Flood Advisory Board. The HMP update was
discussed and the citizen survey shared.
April 1b, 2 Passaic County distributed stakeholder surveys to See Section 2.3 (Stakeholder
2020 collect vulnerabilities, capabilities and mitigation Outreach and Involvement) and
actions from academia, emergency services, Appendix D
transportation sector, utilities, hospital and health
care, business/commerce and social services.
October 2,3,4 Individual annex support meetings via in-person or See Appendix C
2019 — virtual (teleconference)
June 2020
June 1, 1b,2,3,4 Meeting with the New Jersey Highlands Council to New Jersey Highlands Council and
2020 discuss capabilities, vulnerabilities and mitigation Tetra Tech
actions. In addition, areas of potential growth in the
County as well as grant funding were discussed and
captured in the plan.
June 8 to 2,3,4 Steering Committee reviewed the draft HMP and Steering Committee
June 26, considered stakeholder comments received to date
2020
June 29, 2 Draft HMP posted to public project website Public and Stakeholders
2020 All plan participants were notified and asked to assist
with the public outreach including social media.
Letters to neighboring Counties and stakeholders,
including New Jersey Highlands Council, were
distributed,
August 7, 4b, 4c, 5b All jurisdictions consider public and stakeholder All plan participants
2020 comments received; update the plan accordingly
August 2 HMP submitted to NJOEM and FEMA Region 11 NJOEM, FEMA Region II
14, 2020
Upon plan la Plan adoption by resolution by the governing bodies All plan participants
approval of all participating municipalities
by FEMA

Note: 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

2.3 STAKEHOLDER OUTREACH AND INVOLVEMENT

Stakeholders are the individuals, agencies, and jurisdictions that have a vested interest in the recommendations
of the HMP, including all planning partners. 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 Planning Partnership. Stakeholder outreach was performed early on, and continually
throughout the planning process. This HMP update includes information and input provided by these
stakeholders where appropriate, as identified in the references.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 2-9
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This subsection discusses the various stakeholders that were invited to participate in the development of this
HMP update, and how these stakeholders participated and contributed. This summary listing cannot possibly
represent the 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 is impossible. Instead, this summary is intended to
demonstrate the scope and breadth of the stakeholder outreach efforts made during the plan update process:

= All Planning Partnership meetings were open to the public and advertised via the Passaic County’s website
and social media platforms.
= Attended public events already scheduled and presented the plan and encouraged resident participation:
o National Weather Service SKYWARN Spotter training attended by residents of Passaic and Bergen
Counties
o Pompton Lakes Flood Advisory Board meeting
= Municipalities distributed printed brochures in English and Spanish
= Distributed a stakeholder survey to provide input regarding vulnerabilities, capabilities and mitigation
projects.
= Posted draft plan on the Passaic County OEM mitigation website and advertised using social media in
Spanish and English.
= Distributed letters to regional stakeholders and neighboring counties to review the draft HMP.

Federal Agencies

Please see Appendix B (Participation Documentation) for further details regarding federal agency participation.
All responses to the stakeholder surveys may be found in Appendix D (Public and Stakeholder Outreach).

FEMA Region II: Provided updated planning guidance; provided summary and detailed NFIP data for planning
area; conducted plan review.

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

= National Climatic Data Center (NCDC)

= National Hurricane Center (NHC)

= National Oceanic and Atmospheric Administration (NOAA)
= National Weather Service (NWS)

= Storm Prediction Center (SPC)

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

= U.S. Census Bureau

= U.S. Department of Agriculture (USDA)

= U.S. Department of Health and Human Services
= U.S. Environmental Protection Agency (USEPA)
= U.S. Geological Survey (USGS)

State Agencies

New Jersey State Police Office of Emergency Management (NJOEM): Administered the planning grant;
provided updated planning guidance; attended the October 2019 Kickoff Meeting, January 2020 Risk
Assessment Meeting, and February 2020 Mitigation Strategy Workshop; worked with local jurisdictions in

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 2-10
September 2020



Section 2: Planning Process

developing their updated mitigation strategy; consulted with individual municipalities interested in applying for
2019 FEMA Hazard Mitigation Assistance grants; and provided review of the draft HMP update.

New Jersey Department of Environmental Protection (NJDEP): The NJDEP was requested information
regarding dams in Passaic County; provided the Community Assistance Visit dates and associated NFIP
information for all jurisdictions. In addition, the Bureau of Dam Safety was asked to take the stakeholder survey.

Please see Appendix B (Participation Documentation) for further details regarding state agency participation.
All responses to the surveys may be found in Appendix D (Public and Stakeholder Outreach).

County and Regional Agencies and Commissions and Non-Profits

County

Several County departments were represented on the Steering Committee, and additional departments and
divisions actively involved in the HMP update planning process; refer to Table 2-2 and Appendices C and D.
Passaic County Freeholder Mr. Bruce James attended the January 2020 Risk Assessment Planning Partnership
meeting. As previously noted, Steering Committee members were invited to all meetings, were provided updates
via email communication and invited to review the draft HMP. In addition, the following County employees
were emailed an announcement regarding the HMP commencement and invited to participate in the citizen
survey; refer to Appendix D (Public and Stakeholder Participation).

= Passaic County Board of Chosen Freeholders

= Passaic County Administrator

= Passaic County Planning Board through representation by the Director of Planning and Economic
Development and County Engineer

= Passaic County Director of Parks and Recreation

= Passaic County Finance Director

= Passaic County Fire Coordinator

= Passaic County Engineer

= Passaic County Health Officer

= Passaic County EMS Coordinator

= Passaic County Supervisor of Roads

= Passaic County Sheriff’s Department Liaison

= Passaic County Utilities Authority

= Passaic County Improvement Authority

= Director - Passaic County Para Transit

= Director — Preakness Healthcare Center

= Director — Passaic County Senior Services

= Director — Passaic County Animal Response Team

*  Veterinarian — Passaic County Animal Response Team

Regional and Local Stakeholders

All Planning Partnership meetings were announced on the Passaic County HMP project website and posted on
social media in English and Spanish to invite residents and stakeholders including the following sectors as
outlined below. In addition, the County and municipal representatives emailed regional and local stakeholders
requesting their participation in stakeholder sector-specific surveys to provide input on vulnerable assets,
capabilities, and current/potential future mitigation projects; and invited to provide input on the draft HMP. Due
to the current COVID-19 pandemic, questions were included that specifically targeted gaps/challenges faced
from March to June 2020 in an effort to obtain additional feedback for the disease outbreak hazard and updated
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mitigation strategy. Refer to Appendix C (Participation Documentation) for further details regarding regional
and local stakeholder agency attendance at meetings and Appendix D (Public and Stakeholder Outreach) for
additional details on the public and stakeholder outreach, including responses received to the surveys.

Section 2: Planning Process

Emergency Services

The HMP commencement was discussed at the September 2019 Local Emergency Planning Committee (LEPC)
meeting. In addition, numerous Municipal OEM Coordinators participated as points of contact for municipalities
and contributed to the plan. Emergency services stakeholders were contacted directly by Passaic County and
participating municipalities to take a stakeholder survey which included capabilities, vulnerabilities and
mitigation projects/actions specific to agencies that provide emergency services. Overall, 31 responses were
received on this survey as summarized in Appendix D. The surveys were distributed to the following:

=  Municipal OEM Coordinators

= All EMS agencies in Passaic County

=  The President of the Passaic County Police Chiefs Association distributed the survey to all Chiefs of Police
in Passaic County

= Passaic County Fire Coordinator

= Passaic County EMS Coordinator

=  Passaic County Sheriff’s Department

Health and Social Services

The following hospital, health care and social service providers were contacted directly by Passaic County and
participating municipalities to take a stakeholder survey which included the identification of specific mitigation
actions/projects. In addition, municipalities were asked to distribute these custom surveys to establishments in
their jurisdictions.

= Passaic County Health Officer

=  American Red Cross

= Passaic County Senior Services

= Passaic County Preakness Healthcare Center — responded to the stakeholder survey
= Passaic County Animal Response Team (CART)

= Salvation Army

= St. Joseph’s Hospital

Utilities
The following stakeholders were contacted directly to take a stakeholder survey that was customized for the

utility sector. Questions included opportunities to share vulnerabilities, mitigation projects, as well as needs/gaps
as a result of the COVD-19 pandemic. No survey responses were received as of August 7, 2020.

= New Jersey Board of Public Utilities

= PSE&G
=  JCP&L
= Verizon

= Passaic Valley Water Commission
= Passaic Valley Sewerage Commission
= North Jersey District Waters Commission

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 2-12
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Business Commerce

Section 2: Planning Process

The Director of the Passaic County Division of Economic Development reached out directly to all Chambers of
Commerce in the County to take a stakeholder survey customized for the business/commerce sector. In addition,
the Passaic County Division of Economic Development sent out an email blast to 3,500 business contacts in the
County to advertise the business/commerce survey. A condensed version of this list is included in Appendix D.
The distribution list not only includes major business establishments and employers in Passaic County, but
representatives across all sectors at federal, state and regional levels. Further, all municipalities were asked to
distribute this survey to their local chambers of commerce and large employers. In summary, 13 responses were
received on this survey; refer to Appendix D.

Transportation

Representatives at the following transportation and public works agencies were emailed directly and asked to
take the transportation survey to provide input on capabilities, vulnerabilities and mitigation strategies. In
addition, municipalities were asked to distribute this survey to their public works departments. No responses
were received as of August 7, 2020.

= New Jersey Department of Transportation

= New Jersey Transit

= North Jersey Transportation Planning Authority
= Passaic County Para Transit

Academia

The following academic institutions were asked to take a stakeholder survey customized for academia. In
addition, all municipalities were asked to distribute this survey to their local school districts. No responses were
received as of August 7, 2020.

= Rutgers University
o Office of the State Climatologist
o School of Planning and Public Policy
o Climate Institute
o Cooperative Extension Water Resources Program
= Passaic County Community College
= Passaic County Technical and Vocational High School
= William Paterson University

Regional Agencies and Neighboring Counties

A meeting was held with the New Jersey Highlands Council to discuss the current planning in Passaic County,
the funding availability and potential growth areas in the Highlands Region. Their capabilities related to hazard
mitigation are summarized in Section 5 (Capability Assessment). Further, each annex summarizes planning
conducted with the Highlands as well as if the community is located in the Preservation or Planning Area. The
New Jersey Highlands Council also responded to the stakeholder survey and indicated they would be able to
review the draft HMP when available.

The following regional agencies and neighboring counties were asked to take a stakeholder survey. In addition,
Passaic County sent letters to each of the County OEM departments as well as the County Administrators.
Additional participation is noted below:

= New Jersey Highlands Council
= Pompton Lakes Flood Advisory Council
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= Sustainable Jersey

= New Jersey Future

= Morris County, New Jersey

= Warren County, New Jersey
= Sussex County, New Jersey

= Essex County, New Jersey

= QOrange County, New York

= Rockland County, New York

2.4 PUBLIC PARTICIPATION - CITIZEN INVOLVEMENT

In order to facilitate better coordination and communication between the Planning Partnership and citizens and
to involve the public in the planning process, it was determined that meeting dates/locations will be made
available to the public via the Passaic County OEM website dedicated to the HMP update and social media; and
the draft HMP available on the Passaic County website. The participating partners also feel 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 Planning Partnership has made the following efforts toward public participation in the development and

review of the HMP:

= The Passaic County OEM created a dedicated website for this project. The website went live in August 2019

and was continuously updated throughout the planning process.

The public website contains a project

overview, meeting announcements, a multi-lingual brochure, draft documents for review and comment, and
a link to the citizens and stakeholder surveys; refer to Figure 2-1 for a screenshot of the public website and

brochure.

Figure 2-1. Screenshots of the Multi-Lingual Brochure and Website for the 2020 HMP Update
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All hazard mitigation Planning Partnership meetings were
open to the public and advertised on the Passaic County
HMP website and through social media (Facebook and
Twitter). The citizen survey was available through the
website and social media as well; refer to Figure 2-2 for an
example post. Additional examples of County and
municipal outreach are presented in Appendix D.

The Passaic County issued an official News Release that
announced the commencement of the HMP update and
invited the public to attend the kickoff meeting and take the
citizen survey. This News Release was also posted on the
County website; refer to Appendix D for a copy.

An on-line natural hazards preparedness citizen survey was
developed to gauge household preparedness that may
impact the County and to assess the level of knowledge of

zla Parssi County, R
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tools and techniques to assist in reducing risk and loss of
those hazards. The questionnaire asked quantifiable
questions about citizen perception of risk, knowledge of
mitigation, and support of community programs. The

Figure 2-2. Example Social Media Post
to Advertise the Resident Survey

questionnaire also asked several demographic questions to help analyze trends. The questionnaire has been
available on the public website since September 2019, and further advertised on additional County and
municipal websites and on printed materials in English and Spanish. Reponses were collected and shared
with the Planning Partnership at the January 2020 and February 2020 meetings to inform problem statement

development and mitigation action development. As of June

2020, 79 residents responded to the survey.

Appendix D summarizes public input received through the website, the online survey, and other sources.

A hazard mitigation planning brochure 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. This brochure was
provided to all plan participants in electronic and hard copy format to distribute in their offices and
communities; refer to Figure 2-1 and Appendix D. The brochure was made available in English and Spanish.

Passaic County OEM and the planning consultant attended the
National Weather Service (NWS) SKYWARN Spotter training
in September 2019 hosted at the Passaic County Community
College Public Safety Academy. This training is open to the
public and advertised on the NWS website as well as by the
County. Over 50 residents from Passaic, Bergen and Essex
Counties in New Jersey, and Rockland County New York were
in attendance. Hard copies of the HMP brochure were
distributed. At the beginning of the training, the HMP update
was presented and information provided regarding the
upcoming meetings and citizen survey. Several questions were
asked by attendees, including residents from neighboring
counties inquiring about their HMP update.

The HMP was presented at the
September 2019 National
Weather Service SKYWARN
Spotter training at the
Passaic County Community
College Public Safety Academy,
open to the public, in which

residents from several counties
were in attendance:

Passaic County, NJ
Bergen County, NJ
Essex County, NJ
Rockland County, NY
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In addition, attendees were asked to ‘vote’ on their preferred mitigation projects to be implemented in
Passaic County. Twenty (20) residents stopped by the mitigation table and participated in the survey
selecting their preferred mitigation project type to reduce natural hazard risk. Overall, the majority of
attendees selected structure and infrastructure mitigation projects. Refer to Figure 2-3 for pictures of the
meeting and the survey results.

Figure 2-3. SKYWARN Spotter Training

= Natural Systems Protection

m Structure and Infrastructure Projects

= Education and Awareness Programs

Local Planning and Regulations
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= A public meeting was held in the Borough of Pompton
Lakes hosted by the Flood Advisory Board.
Numerous residents attended with standing-room only
available. The HMP was presented and citizen survey
distributed to meeting attendees as well as a
discussion regarding the change in the flood maps;
refer to Figure 2-4.

=  The HMP was scheduled to be on the agenda at the
Emergency Awareness Seminar in the Borough of
Pompton Lakes on March 18, 2020. Unfortunately,
this event was canceled due to the COVID-19
pandemic.

Figure 2-4. Public Flood Advisory Board Meeting

= The Passaic County Camp Hope Commission in the Borough of Pompton Lakes

engages seniors and the youth in the County. An
event scheduled on May 8, 2020 was canceled due to
the COVID-19 pandemic. The HMP planning
consultant was scheduled to speak at this event to
engage residents further in the planning process,
discuss vulnerabilities and have an interactive CEMINAR

mitigation action voting exercise to gather further Borough of Pompton Lakes

input on preferred mitigation options in the County. ' sporsored by
Office of Emergency Managerment

il & Shae # Sl ity

Thue: Bt oF Promdtion Lakes 1 P0bin] 2 Emengency Bavdreras

Semarar on Wsdrasday lisech 10, 20020 8 T00 pm. S Boroagh sl
5 Liwson Avernas, Posspion Laskes, M) OT443 &

EMERGEMCY AWARENESS

= Passaic County residents were provided an .. A Danguista, M Coondinstor .
opportunity to comment on the draft HMP before e H"Ed'ﬂﬁﬂraf March 18 2000  “Eommmamax
submittal to FEMA. The HMP was posted on the " 700 PM pufor

Ewern Municipal Bullding- 25 Lenox Awe

HMP public website on June 29, 2020 for review.
All jurisdictions were requested to assist with
advertising the plan was poste d via their websites
and social media. Public comments received through

July 29, 2020 were distributed to Planning  Figure 2-5. Emergency Awareness Seminar in
Partnership for their consideration. Pompton Lakes

(" L crmman F= T

The New Jersey Highlands Water Protection and Planning Council (Highlands Council) provided a letter to
Passaic County OEM after their review of the draft HMP. The letter indicated the HMP is comprehensive and
incorporates many of the issues of concern to the Highlands Council, evaluates risk appropriately and provides
a variety of mitigation strategies. The Highlands Council was pleased to see stormwater management issues
identified and the incorporation of green infrastructure. Further, the Highlands Council shares concern regarding
climate change. Refer to Appendix D (Public and Stakeholder Outreach Documentation) for a copy of the letter
response provided.

Additional examples of public outreach efforts by the Planning Partnership, and results of surveys distributed,
are presented in Appendix D (Public and Stakeholder Outreach Documentation).
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2.5 INCORPORATION OF EXISTING PLANS, STUDIES, REPORTS AND
TECHNICAL INFORMATION

The Passaic County HMP strives 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 3). 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 Risk Assessment, specifically in Section 4.2
Methodology and Tools, as well as throughout the hazard profiles in Section 4.4 (Hazard Profiles). Further, the
source of technical data and information used may be found within the References section.

Plans, reports, and other technical information were identified and provided directly by the County, participating
jurisdictions, and numerous 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 in Section 9 (Jurisdictional Annexes) and providing relevant
planning and regulatory documents, as applicable. Relevant documents, including plans, reports, and ordinances
were reviewed to identify the following:

= Existing County and municipal capabilities.

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

= Mitigation-related goals or objectives considered in the review and update of the overall Goals and
Objectives in Section 6 (Mitigation Strategy).

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

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

=  Master Plans

= Building Codes

= Zoning and Subdivision Ordinances

=  NFIP Flood Damage Prevention Ordinances

= Site Plan Requirements

= Stormwater Management Plans

=  Emergency Management and Response Plans

= Land Use and Open Space Plans

= Capital Plans

= New Jersey State Hazard Mitigation Plan (2019)

2.6 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
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programs that support hazard risk management, and thus it is critical that this hazard mitigation plan integrate
and coordinate with, and complement, those mechanisms.

Section 5 (Capability Assessment) 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 identified how they 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 (Plan Maintenance).

2.7 CONTINUED PUBLIC INVOLVEMENT

Passaic County and participating jurisdictions are committed to the continued involvement of the public in the
hazard mitigation process. This HMP update will be made available for review on the HMP public website.
Each jurisdiction’s elected official shall be responsible for receiving, tracking, and filing public comments
regarding this HMP update.

A notice regarding annual updates of the plan and the location of plan copies will be publicized annually after
the annual plan evaluation meeting (refer to Section 7 — Plan Maintenance) and posted on the public website at
https://www.passaiccountynj.org/government/departments/office_of emergency management/hazard mitigati

on_plan.php.

The public will be provided 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
Robert A. Lyons, Office of Emergency Management) is responsible for coordinating the plan evaluation portion
of the meeting, soliciting feedback, collecting and reviewing the comments, and ensuring their incorporation in
the 5-year plan update as appropriate; however, members of the Planning Partnership will assist the HMP
Coordinator. Additional meetings may also be held as deemed necessary. 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 (Plan Maintenance).

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

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

Robert A. Lyons has been identified as the ongoing County HMP Coordinator (see Section 7), and is responsible
for receiving, tracking, and filing public comments regarding this HMP update. Contact information is:

Mailing Address: Passaic County Office of Emergency Management
300 Oldham Road, Wayne, NJ 07470
Contact Name: Robert A. Lyons
Email Address: pcoem@passaiccountynj.org
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 2-19
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SECTION 3. COUNTY PROFILE

This profile describes the general information of Passaic County (physical setting, population and demographics,
general building stock, and land use and population trends) and critical facilities located in Passaic County. In
Section 4 (Risk Assessment), specific profile information is presented and analyzed to develop an understanding
of the study area, including the economic, structural, and population assets at risk and the particular concerns
that may be present related to hazards analyzed (for example, a high percentage of vulnerable persons in an area).

2020 HMP Changes

» The “County Profile” is now located in Section 3; previously located in Section 4. It contains updated
information regarding the County's physical setting, population and demographics and trends, general
building stock, land use and trends, potential new development and critical facilities. This includes U.S.
Census American Community Survey (ACS) 2017 and additional information regarding the New Jersey
Highlands Region in the Development Trends/Future Development subsection.

» Critical facilities identified as community lifelines using FEMA’s lifeline definition and seven categories
were added to the inventory.

3.1 GENERAL INFORMATION

Passaic County was formed in 1837 from sections of Bergen and Essex Counties. The County is situated in
northeastern New Jersey and is made up of 16 municipalities that span approximately 197 square miles. Passaic
County is bordered to the north by New York State, to the south by Essex and Morris Counties, to the east by
Bergen County, and to the west by Sussex County. The boundaries of the County naturally divide it into northern
and southern halves. The northern section of Passaic County is older suburban and rural to semi-rural, entirely
in the Highlands Preservation and Planning Areas, with scenic vistas and environmentally sensitive forested
areas surrounding reservoirs. Southern Passaic County is suburban and urban and includes the Cities of Passaic,
Clifton, and Paterson (Passaic County Department of Planning and Economic Development 2013).

The County is located in the U.S. Census-defined New York-New Jersey Metropolitan Statistical Area. It is
located 11.5 miles from the George Washington Bridge, 13 miles from the Lincoln Tunnel, and 17 miles from
the Holland Tunnel. Because of its central location, Passaic County boasts easy accessibility by automobile,
bus, freight, passenger train, and air from the Tri-State Region. Passaic County is at the crossroads of a number
of New Jersey’s major interstate highways (Routes 80, 287, 3, 20, 21, 23, 46, the Garden State Parkway, and the
New Jersey Turnpike), which link the County to New York, Pennsylvania, and Connecticut. The County’s
location also provides ready accessibility to three international airports (Newark Liberty, LaGuardia, and John
F. Kennedy) along with major international shipping ports (Port Newark and the Elizabeth Marine Terminal).
Major freight rail service includes Norfolk Southern and New York, Susquehanna and Western (Passaic County
HMP 2010).

3.1.1 Physical Setting

This section presents the physical setting of the 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 Passaic County. The major waterways
within the County include: Upper Greenwood Lake, Greenwood Lake, Clinton Reservoir, Echo Lake,
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Monksville Reservoir, Wanaque River, Wanaque Reservoir, Lake losoco, Pompton Lake, Point View Reservoir,
Passaic River, Pompton River, Peckman River, and Third River. The Pompton and Pequannock Rivers border
Passaic County to the south, which creates the border between Passaic and Morris Counties. In the southeastern
portion of the County, the Passaic River forms the border between Bergen and Passaic Counties (Passaic County
HMP 2010). The reservoirs in northern Passaic County provide drinking water to nearly four million residents
in New Jersey’s urban core, roughly half of the state’s population (Passaic County Future 2013). Figure 3-1
illustrates the bodies of water found in Passaic County.

Passaic River Basin

The Passaic River is the second largest and the longest river in New Jersey with its main stem approximately 80
miles long. The Passaic River Basin is about 935 square miles and covers seven New Jersey counties and two
New York State counties. The major tributaries of the Passaic River Basin include the Whippany, Rockaway,
Pequannock, Wanaque, Ramapo, Pompton, Saddle, Third, and Second Rivers. The Passaic River flows from its
source in Mendham Township (Morris County) through the Great Swamp National Wildlife Refuge, and then
turns northeast. In the City of Paterson (Passaic County), the river plunges over the Great Falls and then flows
south into Newark Bay and ultimately the Atlantic Ocean (Passaic River Institute of Montclair State University
2014).

The Passaic River Basin had three distinct geophysical regions: the Highlands, where most of the major
tributaries originate; the Central Basin, where approximately 27,000 acres of freshwater wetlands exist; and the
Lower Valley, which defines the stretch of river from Little Falls to Newark Bay. The river can be divided into
sections: the Upper Passaic and the Lower Passaic (New Jersey Audubon Society 1999).

The upper section of the river is nearly 50 miles long and drains about 200 square miles. About half of this
section is undeveloped while the other portion is mainly suburban residential and commercial. This section of
the Passaic River and its tributaries (Pequannock, Rockaway, Wanaque, Ramapo, and Pompton Rivers) are a
source of drinking water for millions of northern New Jersey residents. Interconnected systems deliver water
through the New Jersey District Water Supply Commission, serving 107 municipalities; the Passaic Valley
Water Commission serving the Cities of Clifton, Paterson, and Passaic and numerous surrounding
municipalities; and the New Jersey American Water Company which serves 42 municipalities (Passaic River
Institute of Montclair State University 2014).

The Passaic River Basin is one of the most densely developed floodplains in the eastern U.S. It has a population
density of 8,656 people per square mile with 2.5 million residents (50,000 living in the floodplain) and
approximately 20,000 homes, businesses, and public buildings. The main stem of the Passaic River and its major
tributaries have a 1% annual chance flood area that covers 60 square miles. This amounts to a drainage area of
1,134 square miles which receives an average of 50.08 inches of rain each year (Passaic County Future 2013).

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. Passaic County is located in three of the 20 WMAs that are discussed further below: Wallkill (WMA
2); Pompton, Pequannock, Wanaque, Ramapo (WMA 3) and Lower Passaic, Saddle River (WMA 4).
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Figure 3-1. Overview Map Passaic County, New Jersey
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Watershed Management Area 2: Wallkill River Watershed

Approximately eight squares miles (3.9%) of Passaic County is located in WMA 2. Only the Township of West
Milford is located in this area. This WMA is also 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.

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 National Wildlife Refuge. The refuge
watershed/wetlands complex provides migratory and nesting habitats for numerous birds and waterfowl and is
home to several endangered species.

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

Approximately 135 squares miles (68.6%) of Passaic County is located in WMA 3. The Boroughs of
Bloomingdale, Pompton Lakes, Ringwood, and Wanaque, and the Townships of Wayne and West Milford are
all located within WMA 3. This WMA is located within the Highlands Province of New Jersey. The
Pequannock, Wanaque, and Ramapo Rivers all flow into the Pompton River. The Pompton River is, in turn, a
major tributary to the Upper Passaic River. WMA 3 contains some of the state's major water supply reservoir
systems including the Wanaque Reservoir which is the largest surface water reservoir in New Jersey. There are
four watersheds in WMA 3: Pompton, Ramapo, Pequannock and Wanaque River Watersheds. WMA 3 lies
mostly in Passaic County but also includes parts of Bergen, Morris, and Sussex Counties (NJDEP 2012a).

Watershed Management Area 4: Lower Passaic, Saddle River

Approximately 54 squares miles (27.5%) of Passaic County is located in WMA 4. The Cities of Clifton, Passaic,
and Paterson, the Boroughs of Haledon, Hawthorne, North Haledon, Prospect Park, Totowa, and West Paterson,
and the Townships of Little Falls and Wayne are all located within WMA 4. This WMA includes the Lower
Passaic River (from the Pompton River confluence downstream to the Newark Bay) and its tributaries, including
the Saddle River. The WMA 4 drainage area is approximately 180 square miles and lies within portions of
Passaic, Essex, Hudson, Morris, and Bergen Counties (NJDEP 2012b).

Two watersheds comprise WMA 4: the Lower Passaic River Watershed and Saddle River Watershed. The
Lower Passaic River Watershed originates from the confluence of the Pompton River downstream to the Newark
Bay. This 33-mile section meanders through Bergen, Hudson, Passaic, and Essex Counties and includes a
number of falls, culminating with the Great Falls in Paterson. This watershed has a drainage area of
approximately 129 square miles. The major tributaries to this section of the Passaic River are the Saddle River,
Preakness Brook, Second River, and Third River. The Saddle River is one of the larger tributaries to the Lower
Passaic River. The Saddle River Watershed has a drainage area of approximately 51 square miles. Land in this
watershed is extensively developed and contains many older cities and industrial centers including Newark,
Paterson, Clifton, and East Orange (NJDEP 2012b).

Topography and Geology

Passaic County has a unique topography. Its name is derived from the Lenni Lenape word for valley, pasaeck.
Northern Passaic County is generally characterized by long, even ridges that are separated by narrow, continuous
valleys. This area of the county is part of the Appalachian Mountain chain, which extends from Newfoundland,
Canada to central Alabama. The highest elevation in Passaic County is at Bearfort Ridge in West Milford, which
reaches heights of approximately 1,480 feet above sea level. The municipalities of West Milford, Ringwood,
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Bloomingdale, Wanaque, and Pompton Lakes are located in northern Passaic County. This section of the county
is part of the special water resource administrative region of the New Jersey Highlands Region. Development
within the Preservation Area is subject to special state regulations that are intended to promote open space
conservation and protection natural resources (County Open Space Plan 2014).

In the southern portion of the County, the terrain becomes progressively less variable, and valleys are wider as
one moves to the east. The last major ridge is Garret Mountain, which is over 500 feet tall and is the location of
Garret Mountain Reservation and Rifle Camp Park. Garret Mountain is also the northernmost part of First
Watchung Mountain which is one of several national natural landmarks in New Jersey. The lowest elevation of
Passaic County is located to the east of Garret Mountain, along the Passaic River in the City of Clifton (County
Open Space Plan 2014).

Passaic County is located within the Highlands and Piedmont Provinces, two of the four major physiographic
regions of New Jersey. The Highlands Province occupies an area of approximately 980 square miles and lies
within the southeastern portions of Hunterdon, Morris, and Passaic Counties and small parts of Bergen and
Somerset Counties. This mountainous belt is approximately 10 miles wide at the Delaware River and 25 miles
wide near the New York State border. In general, this part of New Jersey has a rugged topography that consists
of a series of discontinuous rounded ridges separated by deep narrow valleys. Wawayanada Mountain is the
highest point in the Highlands at 1,496 feet above sea level. Ramapo Mountain (1,171 feet) is the highest point
on the southeast side of the Highlands (Dalton 2003).

The Piedmont Province has an area of approximately 1,600 square miles and makes up about one-fifth of the
state. It occupies all of Essex, Hudson and Union Counties, most of Bergen, Hunterdon, and Somerset Counties,
and parts of Mercer, Middlesex, Morris, and Passaic Counties. The Piedmont Province is mainly underlain by
slightly folded and faulted sedimentary rocks of the Triassic and Jurassic period and igneous rocks of the Jurassic
period. The elevation of the Piedmont Province generally ranges from 300 to 400 feet above sea level, with the
highest point at 914 feet is Barren Ridge (Dalton 2003).

Climate

The State of New Jersey is located 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] n.d.).

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 due to 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 n.d.). Passaic County is located in the Northern and Central climate zones,
which are 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
n.d.).
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The Central Zone has a northeast to southwest orientation, running from New York Harbor and the Lower
Hudson River to the Great Bend of the Delaware River near the City of Trenton. The northern edge of the
Central Zone is often the boundary between freezing and non-freezing precipitation in the State (ONJSC n.d.).

Passaic County’s average high temperature arrives in July at 84.1°F, and the average low of 18.4°F occurs in
January. The temperature is rarely below 0°F or above 100°F. Precipitation is evenly distributed throughout
the year. Passaic County receives on average 48.78 inches of rain a year. Spring and summer frontal systems
can produce high rainfall amounts and spawn tornados. Tropical storm systems can affect the Northern Atlantic
Seaboard from late summer to late fall.

Land Use, Land Cover, and Land Use Trends

Passaic County is diverse and has a significantly varied landscape. It is paralleled by socioeconomic, religious,
cultural, and historical diversity among the county’s population. The northern half of the County, predominately
the Highlands Region, is mostly forested land. It is dominated by state and county parkland, preserved watershed
lands, and agriculture. Land use in the southern portion of the County is more diverse and dominated by
residential, commercial, and industrial uses, which is considered urban land use according to the National Land
Cover Dataset (Passaic County Planning Department 2012). This can be seen in Figure 3-2.

In 2007, the majority, or 47.8%, of the land in Passaic County was designated as forested land. The 2016 figures
show that there was a very slight decrease in forested land, indicating that approximately 47.5% of the County
was forested. In 2007, 37% was urban land; 7.0% was wetlands; 0.70% was barren land; and 0.40% was
agricultural lands. When compared with the land use land cover data set from 2016, there has been an increase
in agricultural land (+0.49%), urban land (+0.12%) and wetlands (+1.17%) and a decrease in barren land (-
0.34%). Refer to Table 3-1 and Figure 3-2 below.

Table 3-1. Land Use Summary for Passaic County, 2007 and 2016

2007 Data 2016 Data
Percent of Percent of
Land Use Category Acreage Passaic County Acreage Passaic County
Agriculture 442.9 0.4% 1,135.75 0.89%
Barren 896.1 0.7% 453.08 0.36%
Forest 60,634.3 47.8% 60,263.20 47.5%
Urban 46,913.4 37.0% 47,110.79 37.1%
Wetlands 8,852.2 7.0% 10,368.33 8.2%

Source: NLCD (2016 LULC)
Note: Urban land includes residential, industrial, transportation, and recreational land.

. Open water is excluded from the table above.
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Figure 3-2. 2016 Land Use/Land Cover for Passaic County
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Highlands Region of New Jersey

The New Jersey Highlands is a 1,343 square mile area (over 800,000 acres) in the northwest portion of New
Jersey. It is noted for its scenic beauty, environmental significance and serves as a vital source of drinking water
for over half of New Jersey residents. The Highlands stretches from Phillipsburg (Warren County) in southwest
New Jersey to Ringwood (Passaic County) in the northeast. The Highlands Region lies within portions of seven
counties, Hunterdon, Somerset, Sussex, Warren, Morris, Passaic and Bergen, and includes 88 municipalities.
The Highlands Act designates approximately 398,000 acres as the Highlands Preservation Area which is
identified as an area of exceptional natural resource value. The remainder of the Highlands Region that is not
located within the Preservation Area lies within the Highlands Planning Area. The distinction between the
Preservation and Planning Area is that municipal and county conformance with the Highlands Regional Master
Plan is required in the Preservation Area, and voluntary in the Planning Area.

The Highlands Area in Passaic County is located in the northern portion of the County and consists of
approximately 78,789 acres of land (Figure 3-3). The Township of West Milford and Borough of Ringwood are
entirely within the Highlands Preservation Area, while the Boroughs of Wanaque and Bloomingdale are
primarily in the Preservation Area and partially in the Planning Areas. The Borough of Pompton Lakes is entirely
within the Planning Area (Passaic County Future 2013).

Figure 3-3. Highlands Region
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Source: New Jersey Highlands Council 2016
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Open Space and Parkland

Open space preservation is a priority in Passaic County. Increasing green space and preserved open space can
attract investment, raise property values, revitalize cities, reduce crime, boost tourism, and prevent flood damage
(Passaic County Future 2013). There are approximately 56,837 acres of dedicated park, recreation, and open
space areas within Passaic County. Of these areas, non-profit organizations and similar organizations control
1,803 acres; the federal government controls 57 acres; the State of New Jersey controls 29,849 acres;
municipalities control 4,837 acres; the Newark Watershed Conservation and Development Corporation controls
16,351 acres; and 3,940 acres are controlled by the County or its non-profit partners and are part of the Passaic
County Park System (Passaic County Open Space Plan 2014). The Passaic County Park System has a total area
of 3,940 acres and is made up of 11 park, recreation, and open space areas that are located in 11 of the County’s
16 municipalities. Refer to Table 3-2 below for a summary of the Passaic County Parks.

Table 3-2. Passaic County Parks

County Park Acreage Location
Apshawa Preserve 594 Township of West Milford
Friendship Park 44 Borough of Bloomingdale
Garret Mountain Reservation 310 City of Paterson and Borough of Woodland Park
Goftle Brook Park 100 Borough of Hawthorne
Peckman Preserve 12 Township of Little Falls
Pompton Aquatic Park ~29 Township of Wayne and Borough of Pompton Lakes
Preakness Valley Park 377 Township of Wayne and Borough of Totowa
Rifle Camp Park 169 Borough of Woodland Park
San Cap Park 224 Township of West Milford
Tranquility Ridge Park 2,062 Township of West Milford and Borough of Ringwood
Weasel Brook Park 19 City of Clifton

Source:  Passaic County Open Space Plan 2014

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 federal
statistics. The general concept of a metropolitan area is that of a large nucleus, together with adjacent
communities, having 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. Passaic County is located within the New York-Newark
Combined Statistical Area and the New York-Newark-Jersey City MSA (U.S. Census 2014).

Due to the size of the New York-Newark-Jersey City MSA, it is further divided into four metropolitan divisions
which are separately identifiable employments centers within the MSA. Passaic County is part of the New York-
Jersey City-White Plains NY-NJ Metropolitan Division labor market (Camoin Associates 2014). Figure 3-4
illustrates the different statistical areas in New Jersey and parts of New York State.
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Figure 3-4. New Jersey-New York Combined Statistical Area
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3.2 POPULATION AND DEMOGRAPHICS

Knowledge of the composition of the population, how it has changed in the past and how it may change in the
future is needed to make informed decisions. Information about population is a critical part of planning because
it directly relates to needs such as housing, industry, stores, public facilities and services, and transportation.

3.2.1 Population Characteristics

The population of Passaic County was estimated at 510,563 in the 2013-2017 American Community Survey
(ACS). According to the 2010 U.S. Census, Passaic County had a population of 501,226 people which represents
a significant increase (+2.5%) from the 2000 U.S. Census population of 489,049 people. HAZUS-MH
demographic data will be used in the loss estimating analyses in Section 4 (Risk Assessment) of this plan. All
demographic data in HAZUS corresponds to the 2010 U.S. Census.

Table 3-3 presents the population statistics for Passaic County based on the 2000 and 2010 decennial Census’
and the 2013-2017 ACS 5-Year Estimates. Figure 3-5 shows the distribution of the general population density
(persons per square mile) in 2010 by Census block.

Northern Passaic County is not as densely populated as southern Passaic County due to its location within the
Highlands Region of New Jersey. Southern Passaic County contains a majority (86.4%) of the County’s total
population. This is largely due to the historic development patterns, which may be attributed to the location of
the Passaic River and its historic use as a power source for mills and factories dating back to 1791, as well as the
location and historic development of major transportation networks in the second half of the 20" century, and
more recently, the passage of the Highlands Act (County Open Space Plan 2014).
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Table 3-3. Passaic County Population Statistics

2013-2017 ACS

Percent
Percent Percent Below (%) Below
(%) Pop. Pop. (%) Pop. Poverty Poverty

Municipality Pop. 65+ 65+ Under 5 Under 5 Level* Level
Borough of Bloomingdale 7,610 7,656 8,139 1,382 17.0% 616 7.6% 659 8.1%
City of Clifton 78,672 84,136 86,132 12,713 14.8% 5,340 6.2% 8,182 9.5%
Borough of Haledon 8,278 8,318 8,453 1,047 12.4% 498 5.9% 1,095 13.0%
Borough of Hawthorne 18,218 18,791 19,065 2,873 15.1% 1,317 6.9% 967 5.1%
Township of Little Falls 10,989 14,432 14,507 2,551 17.6% 604 4.2% 916 6.3%
Borough of North Haledon 7,920 8,417 8,564 2,075 24.2% 245 2.9% 248 2.9%
City of Passaic 67,861 69,781 71,158 5,923 8.3% 6,949 9.8% 23,501 33.0%
City of Paterson 149,208 146,199 147,907 15,693 10.6% 11,484 7.8% 43,049 29.1%
Borough of Pompton Lakes 10,640 11,097 11,205 1,533 13.7% 560 5.0% 610 5.4%
Borough of Prospect Park 5,767 5,865 5,938 490 8.2% 446 7.5% 1,134 19.1%
Borough of Ringwood 12,384 12,228 12,455 1,822 14.6% 722 5.8% 290 2.3%
Borough of Totowa 9,891 10,804 10,807 2,040 18.9% 446 4.1% 646 6.0%
Borough of Wanaque 10,278 11,116 11,778 2,594 22.0% 645 5.5% 739 6.3%
Township of Wayne 53,905 54,717 55,154 10,072 18.3% 2,746 5.0% 2,530 4.6%
Township of West Milford 26,410 25,850 26,759 4,150 15.5% 1,426 5.3% 1,323 4.9%
Borough of Woodland Park 11,018 11,819 12,542 2,472 19.7% 798 6.4% 777 6.2%
Passaic County (Total) 489,049 501,226 510,563 69,429 13.6% 34,842 6.8% 86,667 17.0%

Source: U.S. Census Bureau: Census 2000, 2010, 2013-2017; HAZUS-MH (for 2010 U.S. Census data)
Note: ACS = American Community Survey

Pop. = population
* Individuals below poverty level (Census poverty weighted average threshold for a 3-person family unit is approximately $19,515)
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Figure 3-5. Distribution of General Population for Passaic County, New Jersey
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3.2.2 Vulnerable Populations

Research has shown that some populations, while they may not have more hazard exposure, may experience
exacerbated impacts and prolonged recovery if/when impacted. This is due to many factors including their
physical and financial ability to react or respond during a hazard. Identifying concentrations of vulnerable
populations can assist communities in targeting preparedness, response and mitigation actions. For the purposes
of this planning process, vulnerable populations in Passaic 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 where emergency preparedness occurs at the discretion of facility operators. Senior care
and living facilities are also most vulnerable to hazards like pandemics in light of the close living arrangements
combined with older populations with potentially weakened immune systems or pre-existing health issues that
may be accentuated during an event like a pandemic.

According to the 2013-2017 ACS 5-Year estimates, the mean age in Passaic County was 36.9 years. Of the
2013-2017 population, 69,429 (13.6%) of the County’s population is age 65 and older; an increase from 2010
(12.1%). According to the 2013-2017 ACS 5-Year estimates, there were 34,842 (6.8%) under the age of 5; a
slight increase from (34,107). Figure 3-6 shows the distribution of persons over the age of 65 and under the age
5 in Passaic County, based on the 2013-2017 ACS.

Income

Of the total population, 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 2014-2018 ACS data identified approximately 31,022 housecholds as having an annual
income of less than $25,000 and are therefore below the poverty level for a household with a family of four
persons. According to the Census’ 2019 poverty thresholds, the weighted average thresholds for a family of
four in 2019 was $26,167; for a family of three, $20,347; for a family of two, $16,541, and for unrelated
individuals, $13,016. Figure 3-6 shows the distribution of low-income persons in Passaic County.

It is noted that the Census data for household income provided in HAZUS-MH includes two ranges ($0-10,000
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 updated ACS statistics; however, this
difference is not believed to be significant for the purposes of this planning effort.

Physically or Mentally Disabled

“Persons with a disability include those who have physical, sensory, or cognitive impairment that might limit a
major life activity (Center for Disease Control, 2015).” These impairments may increase the level of difficulty
that individuals may face during an emergency. Cognitive impairments may reduce an individual’s capacity to
receive, process, and respond to emergency information or warnings. Individuals with a physical or sensory
disability may face issues of mobility, sight, hearing, or reliance on specialized medical equipment. According
to the 2014-2018 ACS, 9.3% percent residents of Passaic County are living with a disability. Figure 3-6 shows
the geographic distribution of disabled individuals throughout Passaic County which includes individuals with
hearing, vision, cognitive, ambulatory, self-care, and independent living difficulties.
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Non-English Speakers

Individuals who are not fluent or have a working proficiency in English may be vulnerable to hazard events
because they may have difficulty with understanding information being conveyed to them. Cultural differences
can also add complexity to how information is being conveyed to populations with limited proficiency of English
(Centers for Disease Control 2015).

According to the 2013-2017 ACS, 50.2% of the County’s population over the age of 5 speaks a language other
than English at home; this is significantly greater than the State average of 30.0%. Of the communities in Passaic
County, the Cities of Passaic (76.1%) and Paterson (62.1%) and the Boroughs of Prospect Park (64.7%) and
Haledon (59.8%) have a larger proportion of non-English speaking households than English-speaking
households. The primary non-English language spoken in these homes is Spanish; this is most prevalent in the
City of Passaic, where 69.5% of the population speaks Spanish at home.

Figure 3-6. Distribution of Socially Vulnerable Populations in Passaic County, New Jersey
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3.2.3 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
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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 2013-2017 ACS, Passaic County’s population was 510,563 persons, which is 1.9% increase
from the 2010 Census population of 501,226. Between 1900 and 2010, the County has experienced overall
population growth. Between 1970 and 1980, the County experienced a 2.9% increase. The largest increase was
between 1900 and 1910 with 39.1% growth. The smallest increase was experienced between 1980 and 1990,
when Passaic County had a 1.2% increase in population (New Jersey Department of Labor and Workforce
Development 2014).

In 2018, Passaic County’s population ranked 9" in New Jersey (New Jersey Department of Labor and Workforce
Development 2014). Over the past 10 years, the County experienced a slow but steady population growth and
is expected to grow in the coming years. Table 3-4 summarizes population change from 1900 to 2017 in Passaic
County.

Table 3-4. Passaic County Population Trends, 1900 to 2017

Percent (%)

Change in Population
Population Population Change

1900 155,202 N/A N/A
1910 215,902 60,700 39.1
1920 259,174 43,272 20.0
1930 302,129 42,955 16.6
1940 309,353 7,224 2.4
1950 337,093 27,740 9.0
1960 406,618 69,525 20.6
1970 460,782 54,164 13.3
1980 447,585 -13,197 -2.9
1990 453,060 5,475 1.2
2000 489,049 35,989 7.9
2010 501,226 12,177 2.5
2017 510,563 9,337 1.9

Source:  U.S. Census Bureau 2018

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

N/A Not Applicable

Table 3-5 displays the ten largest municipalities in Passaic County. According to this 2013-2017 ACS data, the
City of Paterson was the most populous municipality, comprising 29.0% of the County’s total population. The
City was also the third most populous municipality in New Jersey. From 2010 to 2017, the Borough of
Bloomingdale was the fastest growing municipality, increasing by 6.3%. Over the same period of time, not a
single Passaic County municipality experienced a decline in population (New Jersey Department of Labor and
Workforce Development 2014).

Table 3-5. Ten Largest Municipalities in Passaic County

2013-2017 ACS

Municipality Population
1 City of Paterson 147,907
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 3-16
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2013-2017 ACS

Municipality Population
2 City of Clifton 86,132
3 City of Passaic 71,158
4 Township of Wayne 55,154
5 Township of West Milford 26,759
6 Borough of Hawthorne 19,065
7 Township of Little Falls, 14,507
8 Borough of Woodland Park 12,542
9 Borough of Ringwood 12,455
10 Borough of Wanaque 11,778

Source: New Jersey Department of Labor and Workforce Development 2014

Over the next 15 years, from 2019 to 2034, Passaic County has a projected population growth of 4%. Based on
New Jersey Department of Labor population projections, the County population is expected to reach 528,100 by
2024, 536,100 by 2029, and 542,500 by 2034 (Figure 3-7).

Figure 3-7. Passaic County Population Projections, 2019 to 2034
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Source:  New Jersey Department of Labor and Workforce Development 2014
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Table 3-6. Population Trends in Passaic County by Municipality

Percent
(%)
Change in Population

Municipality 2010 Census 2013-2017 ACS Population Change

Borough of Bloomingdale 7,656 8,139 483 +6.31%
City of Clifton 84,136 86,132 1,996 +2.37%
Borough of Haledon 8,318 8,453 135 +1.62%
Borough of Hawthorne 18,791 19,065 274 +1.46%
Township of Little Falls 14,432 14,507 75 +0.52%
Borough of North Haledon 8,417 8,564 147 +1.75%
City of Passaic 69,781 71,158 1,377 +1.97%
City of Paterson 146,199 147,907 1,708 +1.17%
Borough of Pompton Lakes 11,097 11,205 108 +0.97%
Borough of Prospect Park 5,865 5,938 73 +1.24%
Borough of Ringwood 12,228 12,455 227 +1.86%
Borough of Totowa 10,804 10,807 3 +0.03%
Borough of Wanaque 11,116 11,778 662 +5.96%
Township of Wayne 54,717 55,154 437 +0.80%
Township of West Milford 25,850 26,759 909 +3.52%
Borough of Woodland Park 11,819 12,542 723 +6.12%

Passaic County (Total) 501,226 510,563 9,337 +1.9%

Source:  Passaic County Open Space Plan 2014; U.S. Census ACS 2018

Between 2010 and 2017, all municipalities experienced an increase in population. The major areas of growth
were in Bloomingdale, Woodland Park, Wanaque, and West Milford. Of the four municipalities, only Woodland
Park is located in the southern, more populated, portion of the County. The remaining three municipalities are
all located in the northern half of the County, an area known for primarily forested and non-developed areas.

3.3 GENERAL BUILDING STOCK

The 2013-2017 ACS data identified 162,440 households (176,843 housing units) in Passaic County which is a
small decrease in total (-2.7%) but an increase in housing units (+0.05%) from 2010 to 2017. The U.S. Census
defines a household as all persons who occupy a housing unit, and a housing unit as a house, apartment, mobile
home, 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 a
single-family home in Passaic County was estimated at $333,200 (ACS, 2013-2017).

For the HMP update, a custom-building inventory was developed to assess the current built environment’s risk
to natural hazards. The building stock update was performed using the most current parcel and tax assessment
data provided by the New Jersey Geographic Information Network. There are approximately 116,348 structures
included in the custom-building inventory with an estimated replacement cost value of approximately $164
billion (structure and contents). Estimated content value was calculated by using 50-percent of the residential
replacement cost value, and 100-percent of the non-residential values. Actual content value various widely
depending on the usage of the structure. Approximately 89% of the total buildings in the County are residential,
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which make up approximately 39.1% of the County’s total replacement cost value. Table 3-7 presents building
stock statistics by occupancy class for Passaic County.
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Table 3-7. Number of Buildings and Replacement Cost Value by Occupancy Class

Municipality

All Occupancies

RCV (Structure
(0)110%]

RCV (Contents
(0)110%]

Total RCV
(Structure +
Contents)

RESGETE

Total RCV
(Structure +
Contents)

Commercial

Total RCV
(Structure +
Contents)

Industrial

Total RCV
(Structure +
Contents)

Borough of Bloomingdale 2,611 $1,055,238,955 $728,903,984 $1,784,142,939 2,442 $1,012,924,729 101 $533,728,793 6 $56,533,024
City of Clifton 21,859 $11,540,808,220 | $10,108,686,984 $21,649,495,205 20,105 $8,124,445916 1,045 $5,871,746,617 431 $6,380,137,011
Borough of Haledon 1,809 $928,618,621 $779,972,868 $1,708,591,489 1,614 $587,232,960 136 $577,033,378 28 $221,518,763
Borough of Hawthorne 5,923 $2,571,037,879 $2,017,025,207 $4,588,063,085 5,438 $2,278,575,584 270 $854,548,210 117 $1,027,562,615
Township of Little Falls 3,412 $2,455,339,843 $2,178,361,807 $4,633,701,650 3,026 $1,397,779,153 195 $1,739,285,591 41 $348,401,576
Borough of North Haledon 2,698 $1,363,416,532 $953,860,738 $2,317,277,271 2,552 $1,275,068,245 89 $563,513,718 5 $44,889,175
City of Passaic 6,918 $6,321,546,172 $5,626,799,272 $11,948,345,444 5,522 $3,155,653,060 1,042 $4,599,025,502 82 $1,664,060,778
City of Paterson 23,609 $29,121,163,571 $26,863,598,630 $55,984,762,201 18,571 $10,826,193,107 3,575 $33,173,726,426 536 $5,841,493,875
Borough of Pompton Lakes 3,081 $1,085,097,997 $768,681,606 $1,853,779,603 2,835 $1,033,182,155 143 $453,426,003 14 $125,462,676
Borough of Prospect Park 1,101 $432,342,039 $276,976,542 $709,318,581 1,032 $466,259,829 54 $190,099,730 2 $272,232
Borough of Ringwood 4,486 $1,629,468,436 $1,094,553,047 $2,724,021,483 4,285 $1,761,995,360 61 $201,428,010 29 $234,932,706
Borough of Totowa 3,771 $3,229,813,301 $3,246,537,368 $6,476,350,669 3,400 $1,432,138,437 234 $2,244,716,033 82 $2,467,971,151
Borough of Wanaque 3,157 $1,261,524,068 $949,625,196 $2,211,149,264 2,941 $1,056,202,665 102 $478,138,115 17 $188,340,474
Township of Wayne 17,646 $11,008,612,333 $8,117,160,740 $19,125,773,073 16,615 $10,161,068,599 556 $4,385,456,387 98 $1,831,878,214
Township of West Milford 10,794 $5,393,212,302 $3,955,107,065 $9,348,319,367 9,968 $4,525,965,200 270 $1,351,450,602 42 $335,762,397
Borough of Woodland Park 3,473 $11,034,703,412 $6,099,969,140 $17,134,672,551 3,223 $15,069,356,603 166 $1,379,637,993 28 $441,922,977
Passaic County (Total) 116,348 | $90,431,943,680 | $73,765,820,194 | $164,197,763,874 103,569 | $64,164,041,601 8,039 $58,596,961,109 1,558 $21,211,139,646
Source: New Jersey Geographic Information Network 2019
RCV = Replacement Cost Value
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The 2013-2017 ACS for Passaic County identified that the majority of housing units (41.8%) are one-unit
detached units. The 2017 U.S. Census Bureau’s County Business Patterns data identified a total 12,158 business
establishments employ 144,817 people in Passaic County. The Retail Trade industry has the greatest number of
establishments in the County, with 1,867 and the Healthcare and Social Assistance industry has the greatest
number of employees in the County, with 27,097.

Figure 3-8 through Figure 3-10 show the distribution and exposure density of residential, commercial, and
industrial buildings in Passaic County. Exposure density is the dollar value of structures per unit area, including
building content value. The densities are shown in units of $1,000 ($K) per square mile. Viewing exposure
distribution maps can assist communities in visualizing areas of high exposure and in evaluating aspects of the
study area in relation to the specific hazard risks.
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Figure 3-8. Distribution of Residential Building Stock and Value Density in Passaic County
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Figure 3-9. Distribution of Commercial Building Stock and Exposure Density in Passaic County

(34)

SUSSEX

= |nterstate Commercial | 5q. Mi 5
LS. Route = g0 - $3,000,000 B b
State Route = $3,000,000 - $10,000,000 @; / E
= Tall Highway $10,000,000-$25000000 Y
—= Rail Line $25.000.000 - $50,000,000 rmmnn Uy E—— |
3 Municipal Boundary =8 §50,000.000+ F—— . g W
Wlm ——— v 2]
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 3-23

September 2020



@ Section 3: County Profile

Figure 3-10. Distribution of Industrial Building Stock and Value Density in Passaic County
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3.4 ECONOMY

As discussed in the FEMA 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 recover from a disaster is essential. The following
provides information regarding the economy in Passaic County.

Passaic County completed a Comprehensive Economic Development Strategy (CEDS) in 2015 that took place
concurrent with the last HMP. The CEDS was organized by the identification of six primary goals and
subsequent related actions and sub-tasks. The goals focused on elements of a vibrant community (i.e. natural
resources, affordable housing, strong central cores, etc.). In addition, the County conducted Comprehensive
Economic Impact Analysis of Hurricane Irene and Business Continuity Disaster Plans. Broadly, Passaic County
suffered economically from both Hurricane Irene (2011) and Superstorm Sandy (2012). Those disasters not only
caused physical damage to the County’s assets but also reduced demand for commercial and residential property
and overall business activity. In 2011, following Irene, Passaic County experienced $15 million in business
losses and over $6 million in losses to real estate. In 2018, several years after Irene and Sandy, Passaic County
had 12,408 private businesses and $7,294,039,000 (2012) total retail sales.

Passaic County has a varied business landscape, with both large corporate and small family-owned businesses
(Passaic County Business Directory 2013). The County’s legacy of entrepreneurship dates from the 18™ century
and ever since has actively encouraged business expansion and relocations into the community. Paterson was
home to the Country’s first planned industrial park, established by Alexander Hamilton who was then Secretary
of the US Treasury. One of Passaic County’s strongest assets is its transportation infrastructure: air, water, land,
rail, and major roadways. The economy of Passaic County is highly diversified with no particular industry or
sector accounting for a large percentage of the employment in the county. Passaic County’s total labor force is
242,492 with a 3.9% unemployment rate (Federal Reserve Bank of St. Louis Economic Data September 2019).
The largest industry sectors, in terms of employment are government (16% of all jobs), retail trade (14%), health
care and social assistance (14%) and manufacturing (10%). Compared to 2004 data, the government and
manufacturing industries both experienced a decline in the number of jobs, a decrease of 4% and 23%
respectively. Retail trade as well as health care and social assistance both experienced an increase in the number
of jobs; 4% and 15% respectively. The sectors with the highest employment concentration relative to the nation
were management of companies and enterprises, retail trade, and manufacturing (Camoin Associates 2014).
Passaic County’s top employers are: #1: St. Joseph’s Medical Center — Paterson, #2: William Paterson
University, #3: BAE Systems, #4: Giant Tire Service, #5: Valley National Bancorp, #6: Cytec Industrial, Inc.
(Economic Data and US Census Bureau June 2018).

From 2005-2015 the number of jobs in Passaic County declined by over 4%, which is higher than the four
adjacent NJ counties (2.9%) and the state decline (1.6%). Since the recession, the County has experienced very
little job recovery. In 2013, the unemployment rate in Passaic County was 9.9% although since rebounded to
3.9% by 2019. At the same time, the County’s largest city (Paterson) has a much higher unemployment rate at
7.7%. Since 2013, the trajectory of number of establishments and jobs has been on a downward trend
(YourEconomy.org 2019). Four economic sectors experienced a 20% reduction and include: construction,
manufacturing, wholesale trade, and finance and insurance. The administrative and support and health care and
social assistance sectors have shown the most growth, in terms of jobs, since 2004 (Camoin Associates 2014).
The Passaic County Workforce Development Center (WDC) 2014-2016 Unified Workforce Investment Plan
identified the following key industry sectors as areas where it will focus its efforts: a. healthcare & health (social
services); b. hospitality, tourism, and retail;, c. transportation, logistics, and distribution; d. advanced
manufacturing; e. technology and entrepreneurship.
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Major areas of employment in Passaic County include manufacturing; health care and social services;
administrative and support; waste management and remediation services; and retail companies. Over 57% of the
County’s labor force is employed in these areas (Passaic County Business Directory 2013). The commercial
and industrial parks located throughout the county provide expanding companies with opportunities for growth
(Passaic County Planning & Economic Development 2015).

3.5 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 are provided for under the New Jersey Municipal Land Use Law, which
gives municipalities zoning and planning authority. Refer to Sections 5 (Capability Assessment) and Section 9
(Jurisdictional Annexes) for further details on the planning and regulatory capabilities for the County and each
municipality.

Passaic County is located partially in the New Jersey Highlands Region Preservation Area and partially in the
Planning Area. The Highlands Region was officially formed in 2004 to support more regional approaches to
land and water conservation, preservation, and management. The Region is found in New Jersey but also
neighboring states of New York, Pennsylvania, and Connecticut. The County recognizes the unique value of the
Highlands Area and seeks to protect and enhance it while ensuring that land use and development activities occur
only in a manner and location that is consistent with the Highlands Regional Master Plan.

In the County, the Division of Economic Development initiates large-scale real estate development projects,
promotes the redevelopment of brownfield sites, and encourages the creation of local partnerships between the
Passaic County business community and residents. The 2015 CEDS identified the promotion of the use of
technology to support economic development, including access to high-speed telecommunications, as one of
seven primary goals of the CEDS. While Passaic County experienced the impacts of recent economic downturns
and the Irene and Sandy disasters, the County’s strength as a population center near New York City remains.

The sizable workforce, excellent mass transit options, and post-secondary educational institutions form a solid
foundation upon which the County expects to build upon in the coming decades. Furthermore, the CEDS has
identified six primary goals to facilitate the plan’s framework to support the development of Passaic County as
a vibrant community: 1. Maintain and improve infrastructure to support sustainable development; 2. Enhance
Passaic County’s image as “open for business”; 3. Prepare the county’s workforce for present and future
employment opportunities; 4. Support industry development through business attraction, retention, and
expansion efforts; 5. Help communities and businesses prepare for and prevent losses from future major disaster
events; 6. Improve sustainability and encourage brownfield redevelopment throughout the county (CEDS 2015).
One action related to hazard mitigation, for example, is SC — Work Regionally to Reduce Flooding. One related
sub-task is to work with municipalities to reduce development in flood prone areas.

The Opportunity Zones program was enacted as part of the 2017 federal Tax Cuts and Jobs Act and is designed
to drive long-term capital investments into low-income rural and urban communities. This federal program
provides opportunities for private investors to support investments in distressed communities through
participation in Qualified Opportunity Funds. The City of Paterson, City of Passaic, City of Clifton and Borough
of Prospect Park contain Opportunity Zone areas; refer to Figure 3-11.
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Figure 3-11. Opportunity Zones in Passaic County
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The New Jersey Highlands Council has identified areas of existing development as well as areas of potential
growth that may provide insight as to where potential new development may occur in Passaic County. These
areas include the Existing Community Zone (both in-fill of new development and re-development) and
Designated Centers; refer to Figure 3-12. The New Jersey Highlands Council assists with planning and considers
hazard areas such as floodplains when evaluating new and re-development in the region. In addition, the NJDEP
Sewer Service Areas are also show. These areas show the planned method of wastewater disposal for specific
areas, i.e. whether the wastewater will be collected to a regional treatment facility or treated on site and disposed
of through a surface water discharge of groundwater discharge.

New development that has occurred in the last five years within the County and potential future development in
the next five years has been identified by each municipality. An exposure analysis was conducted to determine
the relationship between the identified potential new development and natural hazard areas evaluated in the HMP
update. The results of this spatial analysis have been reviewed with each jurisdiction and are documented in
Table 9.X-2 in each jurisdiction annex. In addition, the summary of this analysis and hazard-specific maps are
included at the end of each vulnerability assessment (Section 4 — Risk Assessment). Figure 3-12 illustrates the
potential new development identified by each jurisdiction, as well as Highlands Existing Community Zones,
Designated Centers and Sewer Service Areas which are areas of potential future growth in Passaic County.
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Figure 3-12. Areas of Potential Growth and Development in Passaic County
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3.6 CRITICAL FACILITIES AND LIFELINES

Critical facilities and infrastructure are necessary for a [WHgtalaelyielalliaCRR 1T R1ITjg1R 2 QT (0aT14
community’s response to and recovery from natural hazard YRGSV av eI Vol BitiaTen (o) (LRI a1 R o)
events. Critical facilities include essential facilities, [ER 100N IRMEE]olTeit1)\TAs 10Dy hoTedlale RN H)
transportation systems, lifeline utility systems, high potential [ENSIEET =) AN (SVilel=lo B o) dd VB s 1Y 1Mo g s ez
loss facilities and hazardous material facilities. Transportation [EEET1IE RIS ERTII ) BTl b0 (I
systems include roadways, bridges, airways, and waterways. [BRIEVIE) ) EEI() RN AL T I L-R0T81b 0%
Utility systems include potable water, wastewater, oil, natural [ESEITSNEMN BN E) B OELR EI0 s
gas, electric power facilities, and emergency communication EEEVEIEs IR EIBEI91

systems.

A community lifeline, a type of critical
facility, enables the continuous operation
of government functions and critical
business and is essential to human health
and safety or economic security.

A comprehensive inventory of critical facilities in Passaic
County was developed from various sources including the
Passaic County OEM, Passaic County Planning & Economic
Development Department, and individual municipalities. This
inventory is used for the risk assessment in Section 4.

An enhancement to the 2020 HMP was the identification of community lifelines across Passaic County. Passaic
County’s definition for a lifeline aligns with FEMA: “a type of critical facility that provides indispensable service
that enables the continuous operation of critical business and government functions, and is critical to human
health and safety, or economic security.” Identifying community lifelines will help government officials and
stakeholders to prioritize, sequence, and focus response efforts towards maintaining or restoring the most critical
services and infrastructure within their respective jurisdiction(s). Identifying potential impacts to lifelines can
help to inform the planning process and determining priorities in the event an emergency occurs; refer to
Appendix E for the FEMA fact sheet on lifelines. Overall, of the 904 critical facilities in Passaic County, 397
were identified as community lifelines.

The inventory developed for the HMP update is considered sensitive 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 this HMP. A summary of the facility types used for
the risk assessment are presented further in this section.
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3.6.1 Essential Facilities

This section provides information on emergency facilities,
hospital and medical facilities, schools, shelters, and senior
care and living facilities. As stated above, these assets provide
indispensable services that need to remain in operation
before, during and after natural hazard events. Refer to
Section 9 (Jurisdictional Annexes) for mitigation strategies
identified by plan participants to reduce future impacts to
vulnerable essential facilities and lifelines. Figure 3-13
illustrates the inventory of these essential facilities in Passaic
County.

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

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

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

Each municipality is responsible for maintaining its own police department, fire department, and EOC.
However, the Boroughs of Bloomingdale, Haledon, and Prospect Park do not have their own EMS facility. The
Borough of Bloomingdale utilizes the Tri-Boro First-Aid Squad located in Butler and the Boroughs of Haledon
and Prospect utilize the City of Paterson's EMS.

Overall, there are 27 enforcement facilities, 115 fire and EMS facilities, and 19 EOCs in Passaic County.

Hospital and Medical Facilities

Passaic County has a dynamic health care industry that includes hospitals, adult day care centers, and long-term
care facilities. There are three hospitals located in Passaic County and include: St. Joseph's Regional Medical
Center in the City of Paterson, St. Joseph's Hospital (Kindred Hospital) in Wayne Township, and Saint Mary’s
General Hospital located in the City of Passaic.

Schools

More than 200 schools, ranging from elementary to post-secondary education, service the County. Schools can
function as shelters in times of needs and are important resource for the community. Passaic County is home to
several universities and colleges that provide a wide range of programs for students (Passaic County Business
Directory 2013). These high education facilities include:

= William Paterson University is one of nine state colleges and universities in New Jersey. The campus
is located in Wayne Township and comprises 370 wooded acres. The campus is located just 20 miles
west of New York State. Approximately 10,500 students attend William Paterson University. The
university offers 57 undergraduate and 22 graduate programs.

»  Montclair State University is located amongst three municipalities (two are located in Passaic County)
— Montclair (Essex County), Clifton (Passaic County) and Little Falls (Passaic County). It comprises
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246 acres and has an enrollment of over 16,000 students. The university offers 250 undergraduate and
graduate programs, and certificates.

= Passaic County Community College has several campuses across Passaic County in the Cities of
Paterson and Passaic, the Borough of Wanaque, and the Township of Wayne. The College has 10,000
students and offers numerous programs.

*  Berkeley College has seven campuses in the New York metropolitan area with one campus in Passaic
County at Garrett Mountain in Woodland Park
(Passaic County Business Directory 2013).

There is a total of 247 education facilities located in the County.

Shelters

There were 53 shelters identified within the County; many of which are schools, community centers, and
municipal buildings.

Senior Care and Living Facilities

It is important 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 40 senior facilities located in the inventory for the risk assessment.

Government Buildings

In addition to the facilities discussed, other county and municipal buildings, and department of public works
facilities are essential to the continuity of operations pre-, during and post-disasters.

3.6.2 Transportation Systems

One of the County’s strongest assets is its transportation infrastructure. Air, water, land, and rail are available
and major roadways include the Garden State Parkway, Interstates 80 and 287, and State Routes 3, 19, 20, 21,
23, 46, and 208 (Passaic County Economic Development 2013). There is one private airport in the County, and
28 bus and park and ride facilities. The New York, Susquehanna & Western Railway, New Jersey Transit and
Norfolk Southern are the major railroads located within Passaic County; 10 rail facilities were identified that
serve these railroads. Figure 3-14 illustrates the transportation facilities in Passaic County.
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Figure 3-14. Transportation Facilities in Passaic County
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3.6.3 Lifeline Utility Systems

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

Passaic County has a network of communication facilities such as utility towers, communication towers, stations,
radio towers and cell towers. These facilities are controlled by both public and private institutions.
Telecommunication providers in Passaic County include AT&T, Optimum, Sprint, and Verizon New Jersey
(Passaic County Business Directory 2013). There are 12 essential communication facilities identified in the
County.

Potable Water

In Passaic County, there are several ways in which water is supplied to the communities. The northern region
of the County contains a large area of lakes and reservoirs, including the Wanaque and Monksville Reservoir,
which provide water for communities. In addition, many communities rely on well water and private service
providers, which includes the Passaic Valley Water Commission and United Water. Water suppliers in Passaic
County include:

= Bloomingdale Water Company
=  Butler Water
= Hawthorne Water Department
=  American Water Resources
=  North Jersey District Water Supply Commission
= Passaic Valley Water Commission
=  Pompton Lakes Municipal Utilities Association
= Ringwood Water Department
= Totowa Water Department
= Wayne Township Division of Water and Sewer
= West Milford Township Municipal Utility Authority
= Woodland Park Water Department

(Passaic County Business Directory 2013)

There are 10 potable water treatment plants and 15 potable water pumps located within the County. Additionally,
there were 80 wells for the risk assessment.

Wastewater Facilities

Several of the communities in the County provide local wastewater services, while others rely upon private
providers, including the Passaic Valley Sewerage Commission, Wanaque Valley Regional Sewerage Authority
and Wayne Township Division of Water and Sewer, for wastewater treatment (Passaic County Business
Directory 2013). There are six wastewater treatment plants and 24 wastewater pump stations identified in the
county.

Energy Resources

Public Service Electric and Gas (PSE&G) is the primary electric and gas utility company in Passaic County with
Jersey Central Power and Light (JCP&L) and Orange & Rockland also providing electricity to the communities.
Table 3-8 identifies the electric service providers to the municipalities of Passaic County. There are three electric
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power generating facilities and 15 electric substations located within the county. There is one natural gas facility
located in the county. Figure 3-15 illustrates the location of the utility lifelines in Passaic County.

Table 3-8. Electric Service Providers and Gas Facilities in Passaic County

Electric Service Provider Municipalities Serviced

Algonquin Gas Transmission Bloomingdale, Pompton Lakes, and Wanaque
Butler Electric Bloomingdale and West Milford
First Energy Corp./JCP&L Bloomingdale, Pompton Lakes, Ringwood, Wanaque, Wayne, and West Milford
Orange & Rockland West Milford and Ringwood

Clifton, Haledon, Hawthorne, Little Falls, North Haledon, Passaic, Paterson, Pompton

PSE
= Lakes, Prospect Park, Totowa, Wayne, and West Paterson

Tennessee Gas

. L Ringwood and West Milford
Transmission Pipeline

Texas Eastern Gas Pipeline Bloomingdale, Pompton Lakes, and Wanaque

Transcontinental Gas Pipeline

(Transco Energy) Clifton and Little Falls

Source:  Passaic County Business Directory 2013
JCP&L Jersey Central Power and Light
PSE&G Public Service Electric and Gas

3.6.4 High-Potential Loss Facilities

High-potential loss facilities include dams, levees, chemical facilities, nuclear power plants and military
installations. There are no nuclear facilities located in Passaic County. Figure 3-16 displays the general locations
of these facilities in the County. Dams are discussed below.

Pursuant to the NJDEP Regulations set at N.J.A.C. 7:20-1.8, there are four hazard classifications of dams in New
Jersey. The classifications relate to the potential for property damage and/or loss of life should the dam fail:

= (lass I (High-Hazard Potential) - Failure of the dam may result in probable loss of life and/or extensive
property damage

= (lass II (Significant-Hazard Potential) - Failure of the dam may result in significant property damage;
however, loss of life is not envisioned

= (lass III (Low-Hazard Potential) - Failure of the dam is not expected to result in loss of life and/or
significant property damage

= (Class IV (Small-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 155 dams located in Passaic County, 49 of which are
classified with a high-hazard potential.

3.6.5 Other Facilities

The Planning Committee identified additional facilities (user-defined facilities) as critical. These facilities
include, one agricultural facility, 17 correctional facilities, three libraries, 22 facilities classified as farmland or
parks and open space, seven historic sites, and 23 parking facilities. Figure 3-17 illustrates the general locations
of these facilities in the County.
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Figure 3-15. Utility Lifelines in Passaic County
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Figure 3-16. High-Potential Loss Facilities in Passaic County
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Figure 3-17. Additional Critical Facilities in Passaic County
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Section 4.1: Risk Assessment - Identification of Hazards of Concern

A

SECTION 4. RISK ASSESSMENT

A risk assessment is the process of measuring the potential loss of life, personal injury, economic and property
damage resulting from identified hazards. It allows planning personnel to address and reduce hazard impacts
and emergency management personnel to establish early response priorities by identifying potential hazards
and vulnerable assets. Results of the risk assessment are used to inform mitigation planning processes,
including determining and prioritizing mitigation actions that reduce a community’s risk to a specified hazard.
Past, present, and future conditions must be evaluated to most accurately assess risk for each jurisdiction. The
Passaic County risk assessment presented in Section 4 and outlined as follows:

= Identification of hazards of concern that impact Passaic County
= Methodology and tools used to conduct the risk assessment

= Hazards of concern profiles and vulnerability assessment

* Hazard ranking

4.1 IDENTIFICATION OF HAZARDS OF CONCERN

2020 HMP Changes

» The 2015 HMP ‘Hazard Identification’ was presented in subsection 5.2. For the 2020 HMP update, it is
presented in subsection 4.1 (Identification of Hazards of Concern).

» The 2020 HMP flood hazard includes more discussion of urban flooding and a new hazard of concern:
infestation and invasive species.

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

S . . Hazards of Concern
(Mitigation Strategy), Passaic County considered a full range of natural hazards are defined as those
that could impact the area, and then identified and ranked those hazards that hazards that are
presented the greatest concern. The natural hazard of concern identification [EEEHEICISERRINIILENY
process incorporated input from the County and participating jurisdictions; review
of the State of New Jersey Hazard Mitigation Plan (NJ HMP) and previous hazard using available data
identification efforts; research and local, state, and federal information on the and local knowledge.
frequency, magnitude, and costs associated with the various hazards that have
previously, or could feasibly, impact the region; and qualitative or anecdotal information regarding natural
hazards and the perceived vulnerability of the study area’s assets to them. Table 4.1-1 documents the process
of identifying the natural hazards of concern for further profiling and evaluation.

to impact a community.
These are identified

For the purposes of this planning effort, the Planning Partnership 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 NJ HMP. With
the exception of hazardous substance release (fixed and in-transit), Passaic County chose to focus on natural
hazards in this plan as non-natural hazards (technological and intentional hazards) are covered in other local
and State plans.
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Table 4.1-1. Identification of Natural Hazards of Concern for Passaic County

Is thisa
hazard that
may occur in Ifyes, does this hazard
Passaic pose a significant
SEVAIY County? threat to the County? Why was this determination made? Source(s)
e The NJ HMP does not identify avalanche as a hazard of concern for New Jersey. e NJ HMP
o The topography and climate of Passaic County does not support the occurrence e Review of NAC-AAA
Avalanche No No of an avalanche event. database
e New Jersey in general has a very low occurrence of avalanche events based on o Steering and Planning
statistics provided by the American Avalanche Association (AAA) between 1950 Committee Input
and 2014.
e The NJ HMP identifies coastal erosion as a hazard of concern for New Jersey. e NJ HMP
Counties bounded by coastal waters are most affected by coastal erosion. e NOAA
Coastal Erosion No No e Passaic County is not located in the Coastal Erosion Hazard Area (CEHA) e Steering and Planning
however, there are tidal waters that may cause erosion along the Passaic River. Committee Input
This hazard is discussed in coastal storm.
e The NJ HMP identifies hurricanes/tropical storms and nor’easters as hazards of e NJ HMP
concern for New Jersey. ¢ FEMA
* Due to its proximity to the Atlantic Ocean, Passaic County is susceptible to e NOAA
hurricanes, tropical storms, and Nor’Easters. ¢ NOAA-NCDC Storm
Coastal Storm Yes Yes e Between 2015 and 2019, Passaic County was included in one FEMA declarations Database
related to coastal storms: March 6-7, 2018 — FEMA-DR-4368 — Severe Winter e Steering and Planning
Storm and Snowstorm Committee Input
e Between 1842 and 2019, 31 tropical cyclones tracked within 65 nautical miles of
Passaic County.
e The NJ HMP identifies dam failure as a hazard of concern for New Jersey. e NJHMP
e According to NJDEP, Passaic County has 49 high hazard dams, 23 significant e NJ DEP
Dam Failure Yes Yes hazard dams, and 61 low hazard dams. e Steering and Planning
e Hurricane Floyd in 1999 resulted in significant damage to several dams in West Committee Input
Milford, Passaic County.
e The NJ HMP identifies pandemic as a hazard of concern for New Jersey. e NJ HMP
e According to the NJ HMP, New Jersey’s geographic and demographic e FEMA
characteristics make it particularly vulnerable to importation and spread of e Steering and Planning
infectious diseases. All 21 counties in New Jersey have experienced the effects of Committee Input
Disease Outbreak Yes Yes a pandemic or disease outbreak.
o Passaic County has been impacted by mosquito and tick-borne diseases, food-
borne illness and most recently the COVID-19 pandemic.
e Passaic County was part of a statewide emergency declaration for West Nile
Virus in 2000 (EM-3156) and the DR-4488/EM-3451 for COVID-19.
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Is thisa
hazard that
may occur in

Passaic

If yes, does this hazard

pose a significant

frost/freezing in 2012.

Passaic County was included in a FEMA declaration DR-4369 in March 2018 for
a severe winter storm and snowstorm that was accompanied by freezing
temperatures.

County? threat to the County? Why was this determination made? Source(s)
The NJ HMP identifies drought as a hazard of concern for New Jersey. e NJ HMP
The drought hazard is a concern for Passaic County because the County’s water e USGS
is supplied by both surface water and groundwater. Surface water supplies are e NRCC
Drought Yes Yes affected more quickly during droughts than groundwater sources. e NOAA
The USDA has declared disasters for Passaic County in 2012 (drought and ¢ NOAA-NCEI Storm
excessive heat); 2014 (drought) and 2015 (excessive heat and drought). Database
e Steering and Planning
Committee Input
The NJ HMP identifies earthquake as a hazard of concern for New Jersey. e NJ HMP
Although they are known to occur on a regular basis, records indicate that no e NJDEP
major earthquakes have struck the state since the establishment of historical e NJGS
record-keeping (1500’s). o Steering and Planning
Earthquake Yes Yes Passaic County is located in the Highlands and Piedmont Physiographic Committee Input
Provinces and near the Ramapo Fault line.
Since 2014, there have been 14 earthquakes with epi-centers in Passaic County.
The January 2016 event had the greatest magnitude of 2.1 with the epi-center
located in the Borough of Ringwood.
The NJ HMP does identify expansive soils as a hazard of concern for New e NJ HMP
Jersey; however, the Planning Committee did not identify this as a hazard of e USGS 1989 Swelling
concern for Passaic County. Clays Map of the
Soils that expand (swell) as they become wet and contract (shrink) as they dry Conterminous U.S.
are called expansive soils. This change can cause the ground to move up and e Steering and Planning
Expansive Soils No No down several inches during a cycle of wetting and drying. Expansive soils that Committee Input
are predominately clay minerals have the ability to absorb water.
Passaic County soils have slight to moderate swelling potential and in some
areas, contain little or no swelling clay. Based on the soil type and no history of
expansive soil incidence occurring in the county, expansive soils are not a hazard
of concern for Passaic County.
The NJ HMP identifies extreme temperature as a hazard of concern for New e NJ HMP
Jersey as a type of severe weather. e NOAA — NCEI Storm
Passaic County has experienced excessive heat and extreme cold temperature Database
Extreme events. . . . e ONJSC
Temperature Yes Yes The USDA declared disasters for excessive heat most recently in 2015; and e Steering and Planning

Committee Input
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Is thisa
hazard that
may occur in Ifyes, does this hazard

Passaic pose a significant
County? threat to the County? Why was this determination made? Source(s)

e The NJ HMP identifies flooding as a hazard of concern in New Jersey. e NJ HMP
o The County has 3,438 NFIP policies and 6,228 Write-Your-Own policies. e FEMA
) F!"Od o There has been a total of over $111 million paid claims in Passaic County. e FEMA FIS
éi:zz;nge’gls;}; Yes Yes e There are 1,748 repetitive and severe repetitive loss properties in the County. e NFIP
Flooding ’md Sea e The 2020 FEMA DFIRMs indicate over 12.5% of the County is located in the 1- e NOAA-NCEI Storm
Level Rise) percent annual chance floodplain; and greater than 15% of the County is located Database
in the 0.2-percent annual chance floodplain. e Steering and Planning
Committee Input

e The NJ HMP identifies geological hazards as a hazard of concern for New
Jersey.
e There have been historic debris flow, rockfall and rockslide landslide events in

. e NJHMP
Passaic County. o NIGWS
Geological o Carbonate rock formations are found in the northern portion of the County which
Yes Yes . . e NJDEP
Hazards are susceptible to natural subsidence. . .
e Steering and Planning

o The northwestern half of Passaic County contains numerous abandoned
magnetite mines and one graphite mine.

e Between January 2015 and May 2019, there have been no identified geological
hazard events in Passaic County.

Committee Input

Hailstorm Yes Yes Please see Severe Storm
Hurricane

(and other Tropical Yes Yes Please see Coastal Storm
Cyclones)
Ice Storm Yes Yes Please see Severe Winter Storm

e Passaic County has a diverse landscape with development woven through natural | e Steering and Planning
areas. Committee Input

e Pests in Passaic County that compete for natural resources or transmit diseases to
humans, livestock and the environment include insects and invasive plants.

e Due to the large forested area in the northern portion of the County and the

Infestation and abundance of parkland throughout, Emerald Ash Borer (EAB) and other pests

. . Yes Yes . .

Invasive Species that damage trees have become an increased focus. Passaic County has removed
over 200 ash trees to date infested by EAB.

e Passaic County has experienced harmful algal blooms in the past causing impacts
to natural systems and the local economy.

o Infestation and invasive species has been added as a new hazard of concern to the
2020 HMP update.

Land Subsidence Yes No Please see Geological Hazards
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1
Is this a
hazard that
may occur in Ifyes, does this hazard
Passaic pose a significant
County? threat to the County? Why was this determination made? Source(s)
Landslide Yes No Please see Geological Hazards
Nor’Easters Yes Yes Please see Severe Storm and Severe Winter Storm
e Pompton Lakes and West Milford County are located in what the State has e NJDEP:
identified as Tier 1 with buildings susceptible to high concentrations of the gas: https://www.njradon.or
https://www.njradon.org/radonin.htm g/radonin.htm
o Revised building code requires radon control measures be installed for new
construction

o Testing is required at time of real estate transaction;
o Municipalities and County already conduct education and outreach on this
hazard:
= Pompon Lakes (Jan 2019) announced participation in radon awareness
program: http://www.pomptonlakes-
nj.gov/CivicAlerts.aspx?AID=86&ARC=165
=  West Milford has Radon Action Month:
http://www.westmilford.org/cn/news/archnews.cfm?NID=4968&TID=11
&jump2=0
= County Department of Health has offered free radon testing kits:
https://www.northjersey.com/story/news/morris/butler/2016/11/06/passai
c-county-offering-free-radon-test-kits-for-homeowners/93541366/
= Freeholders continue to pass resolution to participate in the New Jersey
Radon Awareness campaign year after year
e 2018: http://www.passaiccountynj.org/Sept%2025%202018.pdf
e 2016:
http://www.passaiccountynj.org/2016%20meeting%20minutes%20
FH/mar%2022%202016.pdf
o 2012:
http://www.passaiccountynj.org/October%2023,%202012.pdf
= West Milford has advertised for this as well:
http://www.westmilfordmessenger.com/news/local-news/passaic-
county-initiates-radon-awareness-program-
ABWM20161104161109972
This hazard was not evaluated further in the 2020 HMP.

Radon Yes No

Severe Storm o The NJ HMP identifies severe weather as a hazard of concern for New Jersey. e NJ HMP
(Windstorms, o Severe weather events occur annually in Passaic County causing a range of e NOAA —NCEI
Thunderstorms, Yes Yes impacts from property damage, flooding and loss of power. e FEMA
Hail, Lightning, e NOAA’s NCEI storm events database indicates that Passaic County was e NJ OEM
and Tornados) impacted by approximately 16 severe storm events between June 2014 and July e Steering and Planning
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.1-5
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Is this a
hazard that
may occur in Ifyes, does this hazard
Passaic pose a significant
County? threat to the County? Why was this determination made? Source(s)
2019. Committee Input
The strongest tornado on record in Passaic County was an F-1.
The NJ HMP identifies severe winter weather as a hazard of concern for New e NJ HMP
Severe Winter Jersey. e FEMA
Storm Normal seasonal snowfall in Passaic County ranges between 25-35 inches. e NOAA — NCEI Storm
(Heavy Snow, Ve Yes Between 2015 and 2019, Passaic County was included in one FEMA declaration Database
Blizzards, Freezing related to severe winter weather: March 6-7, 2018 — FEMA-DR-4368 — Severe e ONJSC
Rain/Sleet, Ice Winter Storm and Snowstorm e Steering and Planning
Storms) NOAA-NCDC has indicated that Passaic County has experienced the impacts of Committee Input
several winter storm events between January 2015 and May 2019.
Tornado Yes Yes Please see Severe Storm
The NJ HMP does identify tsunami as a hazard of concern for New Jersey. e NJ HMP
Tsunami No No None of Passaic County is bounded by coastal waters; therefore, tsunami is not e Steering and Planning
identified as a hazard of concern by Passaic County. Committee Input
Volcano No No The NJ HMP does not identify volcano as a hazard of concern for New Jersey. e NJ HMP
The NJHMP identifies as wildfire as a hazard of concern for New Jersey. e NOAA — NCEI Storm
In Passaic County, greater than 10 square miles are located in the extreme and Events Query
very high wildfire fuel zones according to the New Jersey Forest Fires Service. e USGS
Wildfi Y, Y, Between January 2015 and May 2019, there have no reports of wildfires in e NJ HMP
ildfire es es . .
Passaic County that could not be controlled by State and local fire services. e NJFFS
However, based on input from the Planning Committee, wildfire is considered a e Steering and Planning
hazard of concern for Passaic County due to the large areas of State forests and Committee Input
development proximate to these areas.
Windstorm Yes Yes Please see Severe Storm
DIR Drought Impact Reporter NJDOH New Jersey Department of Health
DR Presidential Disaster Declaration Number NJFFS New Jersey Forest Fire Service
EM Presidential Disaster Emergency Number NJGS New Jersey Geological Survey (as part of the NJDEP)
FEMA Federal Emergency Management Agency NOAA National Oceanic and Atmospheric Administration
HMP Hazard Mitigation Plan NRCC Northeast Regional Climate Center
K Thousands (S) NWS National Weather Service
M Millions (S) OEM Office of Emergency Management
NCDC National Oceanic and Atmospheric Administration National Climatic ONJSC Office of New Jersey State Climatologist
Data Center SPC Storm Prediction Center
NJ New Jersey USGS U.S. Geologic Survey
NJDEP New Jersey Department of Environmental Protection

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey
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Table 4.1-2. Identification of Non-Natural Hazards of Concern for Passaic County

Is this a
hazard that
may occur in Ifyes, does this hazard
Passaic pose a significant
County? threat to the County? Why was this determination made? Source(s)
o The NJ HMP identifies hazardous substances as a hazard of concern for New e NJ HMP
Jersey. e NJ.com
e Major highways that traverse Passaic County with vehicles that may transport e US EPA
hazardous materials include I-287, I-80 and the Garden State Parkway. ¢ PHMSA
Hazardous Ves Ves o Hazardous substances may also be transported via rail or pipeline in the County. e Steering and Planning
Substances o Between 2014 and 2018, Passaic County had a total of 123,714.8 pounds of Committee Input
chemicals released on-site and a total of 155,659.22 pounds of chemicals
released off-site (USEPA 2020).
o The Planning Committee identified hazardous substances as a hazard of concern
for Passaic County due to its extensive transportation network and vulnerability.
NJ HMP New Jersey Hazard Mitigation Plan
PHMSA Pipeline and Hazardous Materials Safety Administration
USEPA United States Environmental Protection Agency
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.1-7
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According to input from the County, and review of all available resources, a total of 12 natural hazards and one
human-caused hazards of concern were identified as significant hazards affecting the entire planning area, to
be addressed at the county level in this plan:

Natural Hazards of Concern

e (Coastal Storm

e Dam Failure

e Disease Outbreak

e Drought

e Earthquake

e Extreme Temperature

e Flood (including riverine, flash, sea level rise, urban flooding)
e Geological Hazards (landslide, subsidence, and sinkholes)

e Infestation and Invasive Species

e Severe Weather (High Winds, Tornadoes, Thunderstorms, Hail)
e Severe Winter Storm (Heavy Snow, Blizzards, Ice Storms)

e  Wildfire

Human-Caused Hazards of Concern

e Hazardous Materials (Fixed Sites and Transportation)

Other natural and human-caused hazards of concern have occurred within Passaic County, have a low potential
to occur and/or result in significant impacts within the County, or are covered in other plans that specifically
address technological and intentional hazards. Therefore, these hazards will not be further addressed within
this version of the plan. However, if deemed necessary by the County, these hazards may be considered in
future versions of the HMP.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.1-8
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4.2 METHODOLOGY AND TOOLS

2020 HMP Changes

» The risk assessment was updated using best available information.

= Hazard events and associated impacts were researched and summarized from 2014 to 2019

= 2013-2017 American Community Survey 5-year estimates were utilized

=  Building footprints from the Microsoft Bing 2018 footprint dataset and 2019 Open Street Map dataset,
updated parcels from the 2018 MODIV tax assessor dataset, and RS Means 2019-dollar values were
used to develop a structure-level building inventory and estimate replacement cost value for each
building.

= The 2015 critical facility was reviewed and updated by the Planning Partnership.

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

=  HAZUS-MH v4.2 was used to estimate potential impacts to the flood, wind and seismic hazards.

= Best available hazard data was used as described in this section.

The following summarizes the asset inventories, methodology and tools used to support the risk assessment
process.

4.2.1 AssetInventories

Passaic County assets were identified to assess potential
exposure and loss associated with the hazards of concern.
For the HMP update, Passaic County assessed exposure
vulnerability of the following types of assets: population,
buildings and critical facilities/infrastructure and the
environment. Some assets may be more vulnerable
because of their physical characteristics or
socioeconomic uses. To protect individual privacy and
the security of critical facilities, information on properties
assessed is presented in aggregate, without details about

Transpoetation

specific individual personal or public properties. Infrastructure

Population

Total population statistics from the 2013-2017 American
Community Survey S5-year estimate were used to

estimate the exposure and potential impacts to the The risk assessment included the collection and
County’s population in place of the 2010 U.S. Census use of an expanded and enhanced asset inventory
block estimates. Population counts at the Census tract to estimate hazard exposure and vulnerability.

level were averaged among the residential structures in

the County to estimate the population at the structure level. This estimate is a more precise distribution of
population across the County compared to only using the Census block or Census tract boundaries. Limitations
of these analyses are recognized, and thus the results are used only to provide a general estimate for planning
purposes.

As discussed in Section 3 (County Profile), research has shown that some populations are at greater risk from

hazard events because of decreased resources or physical abilities. Vulnerable populations in Passaic County
included in the risk assessment are children, elderly, and population below the poverty level.

DMA 2000 Hazard Mitigation Plan - Passaic County and All Municipalities, New Jersey 4.2-1
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Buildings

The building stock inventory was updated countywide. To develop the building inventory, parcels from the
2018 MODIV tax assessor data obtained from the New Jersey Geographic Information Network Open Data
portal and Microsoft Bing 2018 building footprints were used. Building footprints were supplemented with the
2019 Open Street Map dataset where gaps existed. Attributes provided in the spatial files were used to further
define each structure in terms of occupancy class, construction type, etc. Default information was used to fill in
the gaps for building attributes. The centroid of each building footprint was used to estimate the building
location. Structural and content replacement cost values (RCV) were calculated for each building utilizing
available assessor data and RSMeans 2019 values; a regional location factor for Passaic County was applied
(1.20 for residential structures; 1.16 for non-residential structures). Replacement cost value is the current cost of
returning an asset to its pre-damaged condition, using present-day cost of labor and materials. Total replacement
cost value consists of both the structural cost to replace a building and the estimate value of contents of a building.
The occupancy classes available in HAZUS-MH v4.2 were condensed into the following categories (residential,
commercial, industrial, agricultural, religious, governmental, and educational) to facilitate the analysis and the
presentation of results. Residential loss estimates address both multi-family and single-family dwellings.

Critical Facilities and Lifelines

The 2015 HMP critical facility inventory, which includes essential
facilities, utilities, transportation features and user-defined facilities
was updated by the Planning Partnership. The update involved a
review for accuracy, additions or deletions of new/moved critical
assets, identification of backup power for each asset (if known) and
whether the critical facility is considered a lifeline in accordance with
FEMA’s definition; refer to Appendix E (Risk Assessment
Supplement). To protect individual privacy and the security of assets,
information is presented in aggregate, without details about specific individual properties or facilities.

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

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

Environment

The National Land Cover Database land cover data published by the U.S. Geological Survey in 2016 was used
to assess land use characteristics of the County. This dataset models land cover change over seven intervals
between 2001 and 2016 (USGS 2016). The C5 decision tree classification software was run on the training
samples to generate a set of rules, and the decision rules were applied to generate a land cover classification for
each of the seven target years. The classes used from this dataset summarized land use exposure aggregated by
residential and non-residential land-use types. Non-residential land-use types incorporated all classes except for
those that were aggregated for the residential category (i.e., Developed — Low Intensity, Developed — Medium
Intensity, Developed — High Intensity).

New Development

In addition to assessing the vulnerability of the built environment, Passaic County examined recent and
anticipated new development. Each jurisdiction was asked to provide a list by parcel ID or address of major
development that has taken place over the last 5 years and anticipated major development over the next 5 years.

The New Jersey Highlands Council identified areas of existing development as well as areas of potential growth
that may provide insight as to where potential new development may occur in Passaic County. These areas
include the Existing Community Zone (both in-fill of new development and re-development), Designated
Centers, as well as Sewer Service Areas; refer to Figure 3-13 in Section 3 (County Profile). The New Jersey

DMA 2000 Hazard Mitigation Plan - Passaic County and All Municipalities, New Jersey 4.2-2
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Highlands Council assists with planning and considers hazard areas such as floodplains when evaluating new
and re-development in the region.

An exposure analysis was conducted in GIS to determine hazard exposure to major development planned for the
next 5 years as provided by the County and municipalities. Identifying these changes and integrating into the
risk assessment provides communities information to consider when developing the mitigation strategy to reduce
these vulnerabilities in the future (one tool in the Mitigation Toolbox discussed in Section 6 — Mitigation
Strategy). The identified new development is listed in Section 3 (County Profile) and hazard exposure analysis
results are presented in Section 9 (Jurisdictional Annexes) as a table in each annex.

4.2.2 Methodology

To address the requirements of the DMA 2000 and better understand potential vulnerability and losses associated
with hazards of concern, Passaic County used standardized tools, combined with local, state, and federal data
and expertise to conduct the risk assessment. Three different levels of analysis were used depending upon the
data available for each hazard as described below. Table 4.2-1 summarizes the type of analysis conducted by
hazard of concern.

1. Historic Occurrences and Qualitative Analysis — This analysis includes an examination of historic
impacts to understand potential impacts of future events of similar size. In addition, potential impacts and
losses are discussed qualitatively using best available data and professional judgement.

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

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

Table 4.2-1. Summary of Risk Assessment Analyses

General Critical New
Hazard Population Building Stock Facilities Development
Coastal Storms E,H E,H E,H E
Dam Failure Q Q Q Q
Disease Outbreak Q Q Q Q
Drought Q Q Q Q
Earthquake E,H E,H E,H E
Extreme Temperatures Q Q Q Q
Flood E,H E,H E,H E
Geological Hazards E E E E
Hazardous Substances Q Q Q Q
Infestation and Invasive Species Q Q Q Q
Severe Weather Q Q Q Q
Severe Winter Storm Q Q Q Q
Wildfire E E E E
E — Exposure analysis; H— HAZUS analysis; Q — Qualitative analysis
DMA 2000 Hazard Mitigation Plan - Passaic County and All Municipalities, New Jersey 4.2-3
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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 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 loss estimates. These
methodologies are accepted by FEMA and provide a consistent framework for assessing risk across a variety of
hazards. The GIS framework also supports the evaluation of hazards and assessment of inventory and loss
estimates for these hazards.

HAZUS-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 this information, HAZUS-MH uses default HAZUS-MH provided data for inventory, vulnerability, and
hazards; this default data can be supplemented with local data to provide a more refined analysis. Damage
reports can include induced damage (inundation, fire, threats posed by hazardous materials and debris) and direct
economic and social losses (casualties, shelter requirements, and economic impact) depending on the hazard and
available local data. HAZUS-MH’s open data architecture can be used to manage community GIS data in a
central location. The use of this software also promotes consistency of data output now and in the future and
standardization of data collection and storage. More information on HAZUS-MH is available at
http://www.fema.gov/hazus.

In general, modeled losses were estimated in the program using user-defined flood depth grids for the flood
analysis and probabilistic analyses were performed to develop expected/estimated distribution of losses (mean
return period losses) for hurricane wind and seismic hazards. The probabilistic model generates estimated
damages and losses for specified return periods (e.g., 100- and 500-year). Table 4.2-2 displays the various levels
of analyses that can be conducted using the HAZUS-MH software.

Table 4.2-2. Summary of HAZUS-MH Analysis Levels

HAZUS-MH Analysis Levels

Level 1 HAZUS-MH provided hazard and inventory data with minimal outside data collection or mapping.

Level 2 Analysis involves augmenting the HAZUS-MH provided hazard and inventory data with more recent or
detailed data for the study region, referred to as “local data”

Level 3 Analysis involves adjusting the built-in loss estimation models used for the hazard loss analyses. This

Level is typical done in conjunction with the use of local data.

Coastal Storm

A HAZUS-MH v4.2 probabilistic analysis was performed to analyze the wind hazard losses for Passaic County
for the 100- and 500-year mean return period events. The probabilistic HAZUS-MH hurricane model activates
a database of thousands of potential storms that have tracks and intensities reflecting the full spectrum of Atlantic
hurricanes observed since 1886 and identifies those with tracks associated with Passaic County. HAZUS-MH
contains data on historic hurricane events and wind speeds. It also includes surface roughness and vegetation
(tree coverage) maps for the area. Surface roughness and vegetation data support the modeling of wind force
across various types of land surfaces. Default demographic and updated building and critical facility inventories
in HAZUS-MH v4.2 were used for the analysis.

There is currently a FEMA-acknowledged issue with importing user-defined facilities in HAZUS-MH v4.2 for
the hurricane wind hazard analysis. To estimate potential losses to user-defined facilities identified by Passaic

DMA 2000 Hazard Mitigation Plan - Passaic County and All Municipalities, New Jersey 4.2-4
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County, critical facilities that did not fall within a HAZUS-MH v4.2 critical facility sub-category were appended
to the Emergency Operation Centers input in HAZUS-MH Comprehensive Data Management System (CDMS)
and uploaded to the program.

In addition to estimating potential losses due to wind, an exposure analysis was conducted using the “Sea — Lake
Overland Surge from Hurricanes — SLOSH Model, which represents potential flooding from worst-case
combinations of hurricane direction, forward speed, landfall point, and high astronomical tide were used to
estimate exposure. Please note these inundation zones do not include riverine flooding caused by hurricane
surge or inland freshwater flooding. The model, developed by the NOAA National Hurricane Center to forecast
surges that occur from wind and pressure forces of hurricanes, considers only storm surge height and does not
consider the effects of waves. The SLOSH spatial data includes boundaries for Category 1 through Category 4
hurricane events.

Asset data (population, building stock, critical facilities, and new development) were used to support an
evaluation of assets exposed and potential impacts and losses associated with this hazard. To determine what
assets are exposed to storm surge, the County’s assets were overlaid with the SLOSH hazard area. Assets with
their centroid located in the hazard area were totaled to estimate the replacement cost value (structure and
content) and population exposed to the hazard.

There are no NJDEP-identified shoreline types in Passaic County characterized as vulnerable to erosion.
However, to estimate exposure to long-term coastal erosion for purposes of this risk assessment, the shorelines
of the City of Passaic and the City of Clifton was analyzed. To generate the extent of the estimated coastal
erosion hazard area (CEHA), an erosion rate of 0.5 meters per year was multiplied by 60 to include all structure
types and developed/undeveloped areas (annual erosion rate of 0.5 meters x 60 years = 30 meters or
approximately 98 feet). Therefore, population, buildings, and infrastructure within 98 feet of the shoreline are
identified as vulnerable to long-term coastal erosion. Please note this methodology assumes that once lost to
erosion, an area of land is not subsequently restored. This methodology is consistent with the methods used to
evaluate coastal erosion in the 2019 New Jersey State Hazard Mitigation Plan.

In addition, projected sea-level rise data (in one-foot increments) available from the NOAA Office of Coastal
Management (https://coast.noaa.gov/slrdata/) was considered and used for this analysis understand the assets
within communities projected to be impacted (refer to Section 4.2 — Coastal Storms). Please note these levels
do not include additional storm surge due to a hurricane or Nor’easter. The current Flood Insurance Rate Maps
(FIRMs) also do not include the effects of sea-level rise. Rutgers University Science and Technical Advisory
Panel (STAP) Report, entitled, Assessing New Jersey’s Exposure to Sea-Level Rise and Coastal Storms: Report
of the New Jersey Climate Adaptation Alliance Science and Technical Advisory Panel details several projected
sea level rise scenarios for New Jersey between 2030 and 2100. Using these estimates, the sea level rise +1 ft
and sea level rise +3 ft inundation areas were chosen and used in the 2019 New Jersey State Hazard Mitigation
Plan. To be consistent with the State HMP, these spatial datasets were used for the 2020 Passaic County HMP
update.

Asset data (population, building stock, critical facilities, and new development) were used to support an
evaluation of assets exposed and potential impacts and losses. To determine what assets are exposed to sea-level
rise, the County’s assets were overlaid with the hazard area. Assets with their centroid located in the hazard area
were totaled to estimate the number and values exposed to sea-level rise.

Sea level rise data available from the New Jersey Northern Transportation Planning Authority (NJTPA) was also
incorporated in this hazard section to assess future risk to sea level risk projections. The NJTPA recently
completed the Passaic River Basin Climate Resilience Planning Study (2019) which assessed the potential for
increasingly severe and frequent storm and heat events along with rising sea levels in the Passaic River Basin.
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The riverine and coastal spatial data generated as a result of this study (25- and 100-year precipitation events for
today and planning horizons 2045 and 2080) were used to help understand the change in building exposure as
the climate changes. It is important to note that only the existing 100-year precipitation event in the Passaic
River Basin was included in this analysis; not the entire 1-percent annual chance floodplain modeled for this
HMP.

Dam Failure

Assets that fall with dam inundation hazard areas within Passaic County are at greatest risk of impacts from dam
failure events. A qualitative assessment was conducted for the dam failure hazard. Because of the sensitive
nature of the dam failure inundation zones, potential losses have not been quantified and presented in the
vulnerability assessment.

Disease Outbreak

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

Drought

To assess the vulnerability of Passaic County to drought and its associated impacts, a qualitative assessment was
conducted. The United States Department of Agriculture (USDA) Census of Agriculture 2017 was used to
estimate economic impacts. Information regarding the number of farms, land area in farms, etc. was extracted
from the report and summarized in the vulnerability assessment. Additional resources from the Centers for
Disease Control and Prevention and the U.S. Environmental Protection Agency were used to assess the potential
impacts to the population from a drought event.

Earthquake

A probabilistic assessment was conducted for Passaic County for the 100-, 500- and 2,500-year MRPs through
a Level 2 analysis in HAZUS-MH v4.2 to analyze the earthquake hazard and provide a range of loss estimates.
The probabilistic method uses information from historic earthquakes and inferred faults, locations and
magnitudes, and computes the probable ground shaking levels that may be experienced during a recurrence
period by Census tract.

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

Ground shaking is the primary cause of earthquake damage to man-made structures and soft soils amplify ground
shaking. One contributor to the site amplification is the velocity at which the rock or soil transmits shear waves
(S-waves). The National Earthquake Hazard Reductions Program (NEHRP) has developed five soil
classifications defined by their shear-wave velocity that impact the severity of an earthquake. The soil
classification system ranges from A to E, where A represents hard rock that reduces ground motions from an
earthquake and E represents soft soils that amplify and magnify ground shaking and increase building damage
and losses.
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Furthermore, ground liquefaction may occur due to earthquakes around low-lying areas near waterways.
Liquefaction is the conversion of water-saturated soil into a fluid-like mass. The New Jersey Department of
Environmental Protection and New Jersey Geological and Water Survey (NJGWS) developed a liquefaction
susceptibility layer for Passaic County. Susceptibility was mapped based on grain-size, compaction, and degree
of saturation of soils as determined from published and un-published geologic-map and well-log data on file at
the NJGWS. The range of liquefaction susceptibility was mapped as Class 0 — none through Class 4 — high.

An exposure analysis was also conducted for the County’s assets (population, building stock, critical facilities,
and new development) using the NEHRP soil data and liquefaction susceptibility data. NEHRP Soil Classes
Type D and Type E and liquefaction susceptibility Class 4 were used to determine what assets are exposed to
the soils most susceptible to seismic activity. Assets with their centroid in the hazard areas were totaled to
estimate the numbers and values vulnerable to these soil types.

Data from the New Jersey Geologic and Water Survey was used in HAZUS-MH v4.2 to replace default NEHRP,
liquefaction susceptibility, and landslide susceptibility conditions. Groundwater was set at depth of five (5) feet
(default setting). The default assumption is a magnitude 7.0 earthquake for all return periods. Damage and loss
due to liquefaction, landslide, or surface fault rupture were not included in this analysis. Although damages are
estimated at the census tract level, results were presented at the municipal level.

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

Extreme Temperatures

All of Passaic County is exposed to extreme temperature events. A qualitative assessment was conducted for
the extreme temperatures hazard. Information from the Centers for Disease Control and Prevention, Passaic
County, stakeholder plans/reports and the Planning Partnership were used to assess the potential impacts to the
County’s assets.

Flood

The 1- and 0.2-percent chance flood events were examined to evaluate Passaic County risk and vulnerability to
the riverine flood hazard. These flood events are generally those considered by planners and evaluated under
federal programs such as the NFIP.

The effective Passaic County FEMA Digital Flood Insurance Rate Map (DFIRM) dated April 16, 2020 was used
to evaluate exposure and determine potential future losses. A depth grid was generated using the effective
DFIRM and a 10-foot resolution Digital Elevation Model (DEM) downloaded from the New Jersey Geographic
Information Network web portal. The final depth grid was integrated into the HAZUS-MH v4.2 riverine flood
model used to estimate potential losses for the 1-percent annual chance flood event.

To estimate exposure to the 1-percent- and 0.2-percent annual chance flood events, the DFIRM flood boundaries
were overlaid on centroids of updated assets (population, building stock, critical facilities, and new
development). Centroids that intersected the flood boundaries were totaled to estimate the building replacement
cost value and population vulnerable to the flood inundation areas. A Level 2 HAZUS-MH v4.2 riverine flood
analysis was performed. Both the critical facility and building inventories were formatted to be compatible with
HAZUS-MH v4.2 and its Comprehensive Data Management System (CDMS). Once updated with the
inventories, the HAZUS-MH v4.2 riverine flood model was run to estimate potential losses in Passaic County
for the 1-percent annual chance flood event. A user-defined analysis was also performed for the building stock.
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Buildings located within the floodplain were imported as user-defined facilities to estimate potential losses to
the building stock at the structural level. HAZUS-MH v4.2 calculated the estimated potential losses to the
population (default 2010 U.S. Census data), potential damages to the general building stock, and potential
damages to critical facility inventories based on the depth grids generated and the default HAZUS-MH v4.2
damage functions in the flood model.

Locations identified as repetitive and severe repetitive properties provided and summarized to obtain an
understanding of repetitive flood loss areas.

Areas of forests, wetlands, and critical habitat landscapes located within the 1- and 0.2-percent annual chance
flood event boundaries were also calculated to estimate impacts on the environment. The boundaries of these
areas were intersected with the floodplains in ArcGIS to calculate the areas exposed to the 1- and 0.2-percent
annual chance flood events.

Geological Hazards

The New Jersey Geologic and Water Survey delineated a landslide susceptibility layer that differentiates areas
based on the ground surface and slope. This layer was created in 2015 and utilized for this analysis. The
categories are defined as follows:

= Class A
o Al - Strongly cemented rock; slope angle of 15-20 degrees
o All - Strongly cemented rock; slope angle of 20-30 degrees
o AIlV - Strongly cemented rock; slope angle of 30-40 degrees
o AVI - Strongly cemented rock; slope angle of greater than 40 degrees
= ClassB
o BIII — Weakly cemented rock and sandy soil; slope angle of 10-15 degrees
o BIV — Weakly cemented rock and sandy soil; slope angle of 15-20 degrees
o BV —Weakly cemented rock and sandy soil; slope angle 20-30 degrees
= C(ClassC
o CVI - Shales and clayey soil; slope angle of 10-15 degrees
o CVII — Shales and clayey soil; slope angle of 15-20 degrees
o CIX — Shales and clayey soil; slope angle of 20-40 degrees if dry or 10-15 degrees if groundwater at
surface
o CX - Shales and clayey soil, groundwater at surface; slope angle greater than 15 degrees

To determine what assets are exposed to landslide, the County’s assets were overlaid with the hazard area. Assets
with their centroid located in the hazard area were totaled to estimate the number (or count) and replacement
cost values exposed to a hazard event.

Hazardous Substance

All of Passaic County is exposed to hazardous substance events; both in-transit and at fixed sites. Impacts
depend upon the location of release and chemical and physical properties of the hazardous material(s) involved.
A qualitative assessment was conducted for the hazardous substance hazard. Information from Passaic County
and the Planning Partnership were used to assess the potential impacts to the County’s assets.

Infestation and Invasive Species

All of Passaic County is exposed to infestation and invasive species. This is a new hazard of concern for Passaic
County. A qualitative assessment was conducted.
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Severe Weather

All of Passaic County is exposed to severe weather events. A qualitative assessment was conducted for the
severe weather hazard with supporting information discussed in other hazard sections (e.g., Coastal Storm and
Flood). Information from Passaic County and the Planning Partnership were used to assess the potential impacts
to the County’s assets.

Severe Winter Storm

All of Passaic County (population, buildings and environment) is exposed and vulnerable to the winter storm
hazard. In general, structural impacts include damage to roofs and building frames, rather than building content.
Current modeling tools are not available to estimate specific losses for this hazard. A percentage of the custom-
building stock structural replacement cost value was utilized to estimate damages that could result from winter
storm conditions (i.e., 1-percent, 5-percent, and 10-percent of total replacement cost value). Given professional
knowledge and currently available information, the potential losses for this hazard are considered to be
overestimated; hence, providing a conservative estimate for losses associated with winter storm events.

Wildfire

The 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 defined hazard area was overlaid upon the asset
data (population, building stock, critical facilities and potential new development) to estimate the exposure to
each hazard.

To determine what assets are exposed to wildfire, the County’s assets (population, building stock, critical
facilities, and new development) were overlaid with the hazard area. Assets with their centroid located in the
hazard area were totaled to estimate building replacement cost value and population exposed to a wildfire event.

Considerations for Mitigation and Next Steps

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

= All Hazards
o Utilize updated and current demographic data. If 2020 U.S. Census demographic data is
available at the U.S. Census block level during the next plan update, use the census block
estimates and residential structures for a more precise distribution of population, or the current
American Community Survey 5-Year Estimate populations counts at the Census tract level.
= (Coastal Storms
o The general building stock inventory can be updated to include attributes regarding protection
against strong winds, such as hurricane straps, to enhance loss estimates.
o Estimate storm surge related losses using the HAZUS-MH flood model, if the data is available.
o If available during the next plan update, update the risk assessment using a comprehensive
coastal erosion hazard area map and updated sea level rise inundation areas.
o Collect data on historic costs incurred to reconstruct buildings, cultural resources and/or
infrastructure due to coastal erosion impacts.
o Integrate evacuation route data that is currently being developed.
* Flood
o The general building stock inventory can be updated to include attributes regarding first floor
elevation and foundation type (basement, slab on grade, etc.) to enhance loss estimates.
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o Conduct a HAZUS-MH loss analysis for more frequent flood events (e.g., 10 and 50-year flood
events).
o  Further refine the repetitive loss area analysis.
o Continue to expand and update urban flood areas to further inform mitigation.
= Earthquake
o Identify unreinforced masonry in critical facilities and privately-owned buildings (i.e.,
residences) by accessing local knowledge, tax assessor information, and/or
pictometry/orthophotos. These buildings may not withstand earthquakes of certain magnitudes
and plans to provide emergency response/recovery efforts at these properties can be developed.
= Extreme Temperatures
o Track extreme temperature data for injuries, deaths, shelter needs, pipe freezing, agricultural
losses, and other impacts to determine distributions of most at risk areas.
= Geological Hazards
o A pilot study conducted in Schenectady County, NY (Landslide Susceptibility — A Pilot Study
of Schenectady County, NY) provided a detailed methodology for delineating high-risk
landslide areas. This study looked at a variety of environmental characteristics including slope
and soil conditions to determine areas at risk to landslide. To coincide with the methodology
of that study, the generated slopes were categorized into five classes: 0%-2%; 3%-7%; 8%-
15%; 16%-25%; Greater than 25%. Should the County determine the need for a more detailed
assessment of risk, the slopes greater than 25% should be used to delineate the hazard area for
the vulnerability assessment. Additional environmental and soil characteristics used in the
Schenectady County plan can be collected and used to follow the methodology and further
delineate Passaic County’s most at risk areas.
= Wildfire
o General building stock inventory can be updated to include attributes such as roofing material
or fire detection equipment or integrate distance to fuels as another measure of vulnerability.
= Disease Outbreak, Hazardous Substances
o Additional information regarding localized concerns and past impacts may be collected and
analyzed.

4.2.3 Data Source Summary

Table 4.2-3 summarizes the data sources used for the risk assessment for this plan.

Table 4.2-3. Risk Assessment Data Documentation

Data Source Date Format
q U.S. Census Bureau; American Community ) ..

Population data e — 2010; 2017 Digital (GIS) format
Building footprints Microsoft; Open Street Map 2018; 2019 Digital (GIS) format
MODIV Tax Assessor data NJ Office of Information Technology 2018 Digital (GIS/Tabular) format
Critical facilities Passaic County Steering Committee and 2019 Digital (GIS) format

Planning Committee
Digitized Effective FIRM maps FEMA 2020 Digital (GIS) format
(2020)
NEHRP Soil NIDEP/NJGWS 2015 Digital (GIS) format
Liquefaction Susceptibility NIDEP/NJGWS 2015 Digital (GIS) format
Landslide Susceptibility NIDEP/NJGWS 2015 Digital (GIS) format
Carbonate Rock Soil Data NIDEP 2006 Digital (GIS) format
Wildfire Fuel Hazard NIJFFS 2009 Digital (GIS) format
DMA 2000 Hazard Mitigation Plan - Passaic County and All Municipalities, New Jersey 4.2-10
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Data Source Date Format
Census of Agriculture USDA 2017 Digital (PDF Report) format
1-foot Sea Level Rise NOAA 2016 Digital (GIS) Format
3-foot Sea Level Rise NOAA 2016 Digital (GIS) Format

Sea-Lake Overland Surge from

Hurricanes (SLOSH) Model NOAA 2016 Digital (GIS) Format
Various

. . . Collection

LBt Resplutlon Dieial NIGIN Years Digital (GIS) Format
Elevation Model
(Accessed
2019)
Limitations

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

1) Approximations and simplifications necessary to conduct such a study

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

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

4) Mitigation measures already employed by the participating municipalities

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

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

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

The Passaic County hazards of concern are presented in Section 4.3 and outlined as follows:

= Hazard Profile
o Location - geographic area most affected by the hazard
o Extent — severity of each hazard
o Previous Occurrences and Losses
o Impacts of Climate Change
o Probability of Future Hazard Events
*  Vulnerability Assessment
Impact to Population
Impact to Buildings
Impact to Critical Facilities and Lifelines
Impact to Economy
Future Changes that may Impact Vulnerability
Vulnerability Changes Since 2015

O O 0O 0O O O

4.3.1 Coastal Storms

The following section provides the hazard profile and vulnerability assessment for the coastal storms hazard in
Passaic County.

2020 HMP Changes

»  All subsections have been updated using best available data.

= The profile now includes coastal erosion, hurricanes/tropical storms, Nor’Easters, storm surge and coastal
flooding.

» New and updated figures from federal and state agencies are incorporated.

» Previous occurrences were updated with events that occurred between 2014 and 2019.

» A vulnerability assessment was conducted using an updated asset inventory.

4.3.1.1 Profile

Hazard Description

The coastal storm hazard includes coastal erosion, hurricanes and tropical storms, Nor’Easters, storm surge and
coastal flooding. Detailed information regarding these hazards in Passaic County are discussed further in this
section.

Coastal Erosion

Erosion and flooding are the primary coastal hazards that lead to the loss of lives or damage to property and
infrastructure in developed coastal areas. One of the greatest threats from a coastal storm is coastal flooding
caused by storm surge. Coastal flooding is the inundation of land areas along the oceanic coast and estuarine
shoreline by seawaters over and above normal tidal action.

Many natural factors affect erosion of the shoreline, including shore and nearshore morphology, shoreline
orientation, and the response of these factors to storm frequency and sea level rise. Coastal shorelines change
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constantly in response to wind, waves, tides, sea-level fluctuation, seasonal and climatic variations, human
alteration, and other factors that influence the movement of sand and material within a shoreline system.

Unsafe tidal conditions, as a result of high winds, heavy surf, erosion, and fog are ordinary coastal hazard
phenomena. Some or all of these processes can occur during a coastal storm, resulting in an often-detrimental
impact on the surrounding coastline. Factors including: (1) storms such as Nor’Easters and hurricanes,
(2) decreased sediment supplies, and (3) sea-level rise contribute to these coastal hazards.

Coastal erosion can result in significant economic loss through the destruction of buildings, roads, infrastructure,
natural resources, and wildlife habitats. Damage often results from an episodic event with the combination of
severe storm waves and dune or bluff erosion.

Hurricanes and Tropical Storms

A tropical cyclone is characterized by a low-pressure center and numerous thunderstorms that produce strong
winds and heavy rain. Tropical depressions, tropical storms, and hurricanes are all considered tropical cyclones.
Tropical cyclones strengthen when water evaporated from the ocean is released as the saturated air rises, resulting
in condensation of water vapor contained in the moist air. These storms rotate counterclockwise in the northern
hemisphere around the center and are accompanied by heavy rain and strong winds (NOAA 2020a). Almost all
tropical storms and 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 2020a).

Tropical cyclones are fueled by a different heat mechanism than other cyclonic windstorms such as Nor’Easters
and polar lows. The characteristic that separates tropical cyclones from other cyclonic systems is that at any
height in the atmosphere, the center of a tropical cyclone will be warmer than its surroundings; a phenomenon
called “warm core” storm systems (NOAA n.d.).

Storm surges inundate coastal floodplains by dune overwash, tidal elevation rise in inland bays and harbors, and
backwater flooding through coastal river mouths. Strong winds can increase tide levels and water-surface
elevations. Storm systems generate large waves that run up and flood coastal beaches. The combined effects
create storm surges that affect the beach, dunes, and adjacent low-lying floodplains. Shallow, offshore depths
can cause storm-driven waves and tides to pile up against the shoreline and inside bays.

Based on an area’s topography, a storm surge may inundate only a small area (along sections of the northeast or
southeast coasts) or storm surge may inundate coastal lands for a mile or more inland from the shoreline (NOAA
n.d.).

Nor’Easter

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 the year but are most frequent and strongest between September and April. These storms usually 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 (NWS n.d.). 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 a Nor’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. In order to be called a Nor’Easter, a storm must have the following conditions, as per the
Northeast Regional Climate Center (NRCC):
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= Must persist for at least a 12-hour period

= Have a closed circulation

= Be located within the quadrilateral bounded at 45°N by 65° and 70°W, and at 30°N by 85°W and 75°W
= Show general movement from the south-southwest to the north-northeast

= Contain wind speeds greater than 23 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
a Nor’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 5 to 10 of those having significant impact
on the state. The intensity of a Nor’Easter can rival that of a tropical cyclone in that, on occasion, it may flow
or stall off the Mid-Atlantic Coast resulting in prolonged episodes of precipitation, coastal flooding, and high
winds (NWS n.d.).

Location

All of Passaic County is vulnerable to coastal storms; however, storm impacts depend on the storm’s track.
Inland areas of Passaic County are at risk to flooding due to heavy rains and winds produced by hurricanes,
tropical storms, and Nor’Easters. As seen in Figure 4.3.1-1, the only area of coastline is in the Cities of Clifton
and Passaic as defined by the NJDEP. This area is susceptible to tidal and storm surges along the Passaic River,
as well as erosion along this shoreline.

The FEMA Region IV Risk Analysis Team developed storm surge inundation grids for the state in a spatial
format from the maximum of maximums outputs from the SLOSH model. These represent the worst-case storm
surge scenarios for each hurricane category (1 through 4). Figure 4.3.1-2 illustrates these SLOSH zones in
Passaic County.

Projected sea-level rise data (in one-foot increments) available from the NOAA Office of Coastal Management
(https://coast.noaa.gov/slrdata/) was considered and used for this analysis. Please note these levels do not
include additional storm surge due to a hurricane or Nor’easter. The current Flood Insurance Rate Maps (FIRMs)
also do not include sea-level rise. Rutgers University Science and Technical Advisory Panel (STAP) Report,
entitled, Assessing New Jersey’s Exposure to Sea-Level Rise and Coastal Storms: Report of the New Jersey
Climate Adaptation Alliance Science and Technical Advisory Panel details several projected sea level rise
scenarios for New Jersey between 2030 and 2100. Using these estimates, the sea level rise +1 ft and sea level
rise +3 ft inundation areas were chosen and used in the 2019 New Jersey State Hazard Mitigation Plan. To be
consistent with the State HMP, these spatial datasets were used for the 2020 Passaic County HMP update.

Storm surge and sea level rise were also assessed using SLOSH data from NOAA’s National Hurricane Center
and NOAA’s 1- and 3-foot increment sea level rise data, respectively
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Extent

Coastal Erosion

Coastal erosion is measured as the rate of change in the position or horizontal displacement of a shoreline over
a period of time (FEMA 1996). A number of factors determine whether a community exhibits greater long-term
erosion or accretion:

=  Exposure to high-energy storm waves

= Sediment size and composition of eroding coastal landforms feeding adjacent beaches
=  Near-shore bathymetric variations which direct wave approach

=  Alongshore variations in wave energy and sediment transport rates

= Relative sea level rise

=  Frequency and severity of storm events

= Human interference with sediment supply (e.g., revetments, seawalls, jetties)

= (Woods Hole Sea Grant 2003)

Such erosion may be intensified by activities such as boat wakes, shoreline hardening, or dredging. Natural
recovery after erosive episodes can take months or years. If a dune or beach does not recover quickly enough
via natural processes, coastal and upland property may be exposed to further damage in subsequent events.
Coastal erosion can cause the destruction of buildings and infrastructure (FEMA 1996).

Hurricane and Tropical Storms

The extent of a hurricane or tropical storm is commonly categorized in accordance with the Saffir-Simpson
Hurricane Wind Scale, which assigns a designation of tropical storm for storms with sustained wind speeds
below 74 mph and a hurricane category rating of 1-5 based on a hurricane’s increasing 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. Tropical Storms and Category 1 and
2 storms are still dangerous and require preventative measures (NOAA 2013). Figure 4.3.1-4 presents this scale,
which is used to estimate the potential property damage and flooding expected when a hurricane makes landfall.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 43.1-7
September 2020



—rr

L

f ,E._fh" A Section 4.3.1: Risk Assessment - Coastal Storm

&

Figure 4.3.1-4. Saffir-Simpson Scale
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Source: Disaster Readiness Portal 2017

The National Weather Service (NWS) issues hurricane and tropical storm watches and warnings. These watches
and warnings are issued or will remain in effect after a tropical 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-tropical stage. The following are the definitions of the watches and warnings:

*  Hurricane/Typhoon Warning is issued when sustained winds of 74 mph or higher are expected somewhere
within the specified area in association with a tropical, 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.

= Hurricane Watch is issued when sustained winds of 74 mph or higher are possible within the specified area
in association with a tropical, subtropical, or post-tropical cyclone. Because hurricane preparedness
activities become difficult once winds reach tropical storm force, the hurricane watch is issued 48 hours
prior to the anticipated onset of tropical storm-force winds.

= Tropical Storm Warning is issued when sustained winds of 39 to 73 mph are expected somewhere within
the specified area within 36 hours in association with a tropical, subtropical, or post-tropical storm.

= Tropical Storm Watch is issued when sustained winds of 39 to 73 mph are possible within the specified area
within 48 hours in association with a tropical, sub-tropical, or post-tropical storm.

= (NWS 2020)

Mean Return Period

In evaluating the potential for hazard events of a given magnitude, an 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).
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Figure 4.3.1-5 and Figure 4.3.1-6 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 HAZUS-MH model runs. The estimated hurricane track used for the 100- and
500-year event is also shown. The maximum 3-second gust wind speeds for Passaic County fall within the
Tropical Storm category for the 100-year MRP event (i.e., 60 to 73 miles per hour). The maximum 3-second
gust wind speeds for Passaic County fall within the Category 1 hurricane speed range for the 500-year MRP
event (i.e., 81 to 89 miles per hour). The associated impacts and losses from these 100-year and 500-year MRP
hurricane event model runs are reported in the Vulnerability Assessment, later in this section.
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Figure 4.3.1-5. Wind Speeds for the 100-Year Mean Return Period Event
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Figure 4.3.1-6. Wind Speeds for the 500-Year Mean Return Period Event
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Nor’Easter

A Nor’Easter event can cause storm surges, waves, heavy rain, heavy snow, wind, and coastal flooding. The
extent of a Nor’Easter can be classified by meteorological measurements and by evaluating its societal impacts.
NOAA’s NCDC is currently producing the Regional Snowfall Index (RSI) for significant snowstorms that
impact the eastern two-thirds of the U.S. The RSI ranks snowstorm impacts on a scale from 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 RSI values to over 500
storms since 1900 (NOAA-NCDC 2011). Table 4.3.1-1 lists the five categories.

Table 4.3.1-1. 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+
Source:  NOAA-NCDC 2011
RSI Regional Snowfall Index

Nor’Easters have the potential to impact society to a greater extent than hurricanes and tornadoes. These storms
often have a diameter three to four times larger than a hurricane and therefore, impact much larger areas. More
homes and properties become susceptible to damage as the size and strength of a Nor’Easter intensifies (Storm
Solutions n.d.).

Storm Surge

Typically, storm surge is estimated by subtracting the regular/astrological tide level from the observed storm
tide. Typical storm surge heights range from several feet to more than 25 feet. The exact height of the storm
surge and which coastal areas will be flooded depends on many factors: strength, intensity, and speed of the
hurricane or storm; the direction it is moving relative to the shoreline; how rapidly the sea floor is sloping along
the shore; the shape of the shoreline; and the astronomical tide. Storm surge is the most damaging when it occurs
along a shallow sloped shoreline, during high tide, and in a highly populated and developed area with little or
no natural buffers (for example, barrier islands, coral reefs, and coastal vegetation).

Coastal Flooding

The severity of a coastal flood depends not only on the amount of water that accumulates, but also on the land’s
ability to manage the water. When a coastal storm causes coastal flooding, soil acts as a sponge. If the land was
previously saturated or frozen, infiltration rates decrease, causing the area to flood (NJOEM 2019). NWS uses a
coastal flood monitor to describe general impacts during times of high water on the coast. See Table-4.3.1-2 for
the National Weather Service’s stages to describe the levels of flood stages and expected damage at those levels.

Table-4.3.1-2. Coastal Flood Monitor

Flood Stage Expected Damage

Action Stage Should water levels continue rising, preparations to protect property should begin.

Minor Flood Minimal or no property damage. Flooding of low-lying roads near the coast.

Some inundation of structures and flooding roads. Evacuation of people or
property to higher elevations possible.

Moderate Flood

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.1-12
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Flood Stage Expected Damage
Extensive inundation of structures in roads in the area. Evacuations of people or

Major Flood transfer or property to higher elevations likely.

Source:  NWS 2020

Previous Occurrences and Losses

NOAA’s Historical Hurricane Tracks tool is a public interactive 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 2019 (latest date available from data source). Between 1842 and 2019, 31 tropical
cyclones tracked within 65 nautical miles of Passaic County. Figure 4.3.1-7 displays tropical cyclone tracks for
Passaic County that tracked with 65 nautical miles between 1880 and 2019 (only three unnamed tropical storm
events). Please note that this figure does not show Hurricane Sandy because it did not pass Passaic County
within 65 nautical miles. However, Hurricane Sandy severely impacted the County with strong winds and
county-wide power outages. Refer to the “Previous Events and Losses” section for further information regarding
coastal storm events that impacted Passaic County since 2014.

Figure 4.3.1-7. Historical Tropical Storm and Hurricane Tracks 1880 to 2019

Passaic County

Source: NOAA 2020b

According to the NOAA-NCEI Storm Events Database and NHC, from 1950 to 2019, Passaic County has been
impacted by 36 coastal storm-related events that caused four fatalities, 0 injuries, $6,050,000 million in property
damage, and $0 in crop damage.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.1-13
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Table 4.3.1-3. Coastal Storm Events, 1950 to 2019

Section 4.3.1: Risk Assessment - Coastal Storm

Number of
Occurrences

Between 1950 Total Property Total Crop

Hazard Type and 2018 Total Fatalities Total Injuries Damage ($) Damage ($)
Coastal Erosion 1 0 0 $5M $0
Hurricanes / 29 4 0 $1.050M $0

Tropical Storms*
Nor’Easter 1 0 0 $0 $0
Storm Surge 0 0 0 $0 $0
Coastal Flooding 5 0 0 $0 $0
Total 36 4 0 $6.050 M $0
Source:  NOAA-NCEI 2020; NHC 2020

- Not recorded in database
* Number of events were collected from NHC and includes events that occurred within 65 nautical miles of Passaic County. Tropical
Storm includes one extra-tropical storm

Between 1954 and 2019, FEMA issued a disaster (DR) or emergency (EM) declaration for the State of New
Jersey for 33 coastal storm-related events, classified as one or a combination of the following disaster types:
hurricane, tropical storm, severe storm, flooding, Nor’Easter, tropical depression, coastal storm, high tides, and
heavy rain. Of those events, Passaic County has been included in five coastal storm-related declarations during
this time period (EM and DR) (FEMA 2019).

Table 4.3.1-4. Coastal Storm-Related FEMA Declarations for Passaic County, 1954 to 2019

FEMA Declaration

Number Date(s) of Event Event Type Details

DR-4086 October 26, 2012 — November 8, 2012 Hurricane New Jersey Hurricane Sandy

EM-3354 October 26, 2012 — November 8, 2012 Hurricane New Jersey Hurricane Sandy
DR-4048 October 28, 2011 Severe Storm New Jersey Severe Storm
DR-4021 August 27, 2011 — September 5, 2011 Hurricane New Jersey Hurricane Irene

EM-3332 August 27, 2011 — September 5, 2011 Hurricane New Jersey Hurricane Irene

Severe Storms
DR-1694 April 14,2007 - April 20, 2007 and é‘(‘)ﬁ‘i:land New ] e SCe:aesrtZIS;(l)::dsiigd nland
Flooding

DR-1295 September 16, 1999 — September 18, 1999 Hurricane New Jersey Hurricane Floyd

EM-3148 September 16, 1999 — September 18, 1999 Hurricane New Jersey Hurricane Floyd
DR-701 March 28, 1984 — April 8, 1984 Flooding New Jersey Coastal Storms, Flooding
DR-477 July 23, 1975 Flooding New J erseyli‘zivgofr{j:i’;:‘gh Winds,
DR-310 September 4, 1971 Flooding New Jersey Heavy Rains, Flooding
DR-245 June 18, 1968 Flooding New Jersey Heavy Rains, Flooding

Source:  FEMA 2020, NJ SHMP 2019

Coastal storm events that have impacted Passaic County between 2015 and 2019 are identified in Table 4.3.1-4.
For events prior, refer to Appendix E (Risk Assessment Supplement). The annexes in Section 9 provide detailed
information regarding impacts and losses to each plan participant.
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FEMA Declaration

Date(s) of Number Passaic County
Event Event Type (if applicable) Designated? Location Event Details*

The remains of Tropical Storm Bill dropped

June 21, 2015 Tropical Storm Bill N/A N/A Statewide .
heavy rain but caused no damage.
June 23, 2015 Severe Storm DR-4231 No Passaic County Major Disaster Dezczlarzagllcgn declared on July
Inches of heavy rain and winds caused
October 28, 2015 Hurricane Patricia N/A N/A Northeast New Jersey downed tree limbs, power outages and
flooding throughout the state.
January 22,2016 Severe Winter Storm and . Major Disaster Declaration declared on
— January 24, DR-4264 No Passaic County
2016 Snowstorm March 14, 2016
September 5, Hurricane Hermine N/A N/A Off the Coast Strong waves and minor coasta! flooding
2016 occurred along the coastline.
October 8, 2016 Hurricane Matthew N/A N/A Statewide Brought light rain to the state.
June 24, 2017 Tropical Storm Cindy N/A N/A Statewide AL A Cause‘:rggswned ORI £
September 3, Hurricane Harvey N/A N/A Statewide The remnapts of .th.e storm hit the state
2017 causing minimal damage.

September 19 Large waves caused beach erosion along the
P 2017 > Hurricane Jose N/A N/A Statewide shore. Moderate rainfall and winds occurred
across the state.

September 27, Hurricane Maria N/A N/A The Shore Showers and gusty winds impacted the
2017 shore.
March 1. 2018 — The northern part of the state reported 10
2 Nor’Easter N/A N/A Statewide inches of snow as well as flooding, road
March 3, 2018
closures and power outages.
March 6, 2018 — Nor’Easter DR-4368 Yes Passaic County Two to three feet of snow fell and at least

March 7, 2018
Source:  FEMA 2019; NCDC 2019; NWS 2014; SPC 2019; NHC 2019, NJ SHMP 2019
* Many sources were consulted to provide an update of previous occurrences and losses; event details and loss/impact information may vary and has been summarized in the above table

one person died from the storm.

DR Disaster Declaration (FEMA) Mph miles per hour
FEMA Federal Emergency Management Agency  N/A Not Applicable
DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.1-15
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Probability of Future Occurrences

It is estimated that Passaic County will continue to experience direct and indirect impacts of coastal storms
annually that may induce secondary hazards such as flooding, extreme wind, coastal erosion, storm surge in
coastal areas, infrastructure deterioration or failure, utility failures, power outages, water quality and supply
concerns, and transportation delays, accidents, and inconveniences.

In Section 4.4, the identified hazards of concern for Passaic 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 coastal storms in the county is considered “frequent”.

Coastal Erosion

In New Jersey, coastal erosion will continue to be an on-going problem along the coastline. It is difficult to
assign a probability to the near constant small, on-going erosion that may occur over a continuous period of time.
However, a probability can be assigned to larger storm events such as Nor’Easters and hurricanes, which can
result in significant, rapid coastal erosion.

Hurricane and Tropical Storms

Hurricane return periods are the frequency at which a certain intensity of hurricane can be expected within a
given distance of a given location. For example, a return period of 20 years for a major 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. According to the NHC, the return period of hurricanes for Passaic County was
not calculated. However, the return period for surrounding counties is 18 to 19 years for a hurricane (greater
than 64 mph winds) and 74 to 76 years for a major hurricane (greater than 110 mph winds) (NHC 2014).

Nor’Easter

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).

Coastal Flooding

Typically, greater rainfall amounts and flooding are associated with coastal storms that have a slow forward
speed or stall over an area. Coastal flooding is likely to occur in the future alongside coastal storms such as
hurricanes, tropical storms and Nor’Easters. It is estimated that Passaic County will continue to experience direct
impacts of coastal flooding on occasion, associated with coastal storm events (NWS n.d.).

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. Coastal areas may be impacted by climate
change in different ways. Coastal areas are sensitive to sea-level rise, changes in the frequency and intensity of
storms, increase in precipitation, and warmer ocean temperatures. 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.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.1-16
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Average annual temperatures have increased by 3°F in New Jersey over the past century (NOAA NCEI 2019).
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 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). According to a recent state-level analysis, by the middle of the 21st
century an estimated 70 percent of summers in this region are anticipated to be hotter than what we now
recognize as the warmest summer on record (NOAA NCEI 2019).

According to the NJDEP, New Jersey is experiencing increased intensity, frequency and duration of storm events
(NJDEP 2019). Northern New Jersey’s 1971-2000 precipitation average was over five inches (12-percent)
greater than the average from 1895-1970 (Sustainable Jersey Climate Change Adaptation Task Force [CATF]
2011). The heaviest 1% of daily rainfalls have increased by approximately 70% between 1958 and 2011 in the
Northeast (Horton et al. 2015). Average annual precipitation is projected to increase in the region by four to 11-
percent by the 2050s and five to 13-percent by the 2080s (New York City Panel on Climate Change [NPCC]
2015). Increased rainfall and heavy rainfalls increase the risk of flooding events.

Annual precipitation for New Jersey has been about 8% above average over the last 10 years. The number of
extreme precipitation events has also been above average over the last 10 years. During 2010 to 2014, the State
experienced the largest number of extreme precipitation events (days with more than 2 inches) compared to any
other 5-year period, about 50 percent above the long-term average. Winter and spring precipitation are projected
to increase for the 21st century; extreme precipitation is also projected to increase. The projections of increasing
precipitation are characteristic of a large area of the Northern Hemisphere in the northern middle latitudes, as
well as increases in heavy precipitation events. This may result in increased coastal and inland flooding risks
throughout the State (NCEI 2019).

Some climatologists predict that climate change may play a role in the frequency and intensity of Nor’Easters.
Two ingredients are needed to produce strong Nor’Easters and intense snowfall: (1) temperatures which are just
below freezing, and (2) massive moisture coming from the Gulf of Mexico. When temperatures are far below
freezing, snow is less likely. As temperatures increase in the winter months they will be closer to freezing rather
than frigidly cold. Future climate change has been predicted to produce more moisture, thus increasing the
likelihood that these two ingredients (temperatures just below freezing and intense moisture) will cause more
intense snow events.

The 2019 report by Rutgers University, New Jersey’s Rising Seas and Changing Coastal Storms.: Report of the
2019 Science and Technological Advisory Panel indicates that sea level has been steadily rising with sea levels
along the New Jersey coastline rising faster than the global average. According to the report, from 1979-2019,
sea level rose 8.2 inches (0.7 feet) along the New Jersey coast, compared to a 4.3-inch (0.4 feet) change in global
mean sea-level. Under a moderate-emissions scenario that is roughly consistent with current global policies,
coastal areas of New Jersey are likely (at least a 66% chance) to see sea level rise of 1.4 to 3.1 feet between 2000
and 2070, and 2.0 to 5.2 feet between 2000 and 2100. It is extremely unlikely (less than a 5% chance) that sea
level rise will exceed 3.8 ft by 2070 or 6.9 ft by 2100 (Rutgers 2019).

4.3.1.2 Vulnerability Assessment

A probabilistic assessment was conducted for the 100- and 500-year MRPs through a Level 2 analysis in
HAZUS-MH v4.2 to analyze the wind hazard associated with coastal storms and provide a range of loss estimates
due to wind impacts. Storm surge and sea level rise were also assessed using SLOSH data from NOAA’s
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National Hurricane Center and NOAA’s 1- and 3-foot increment sea level rise data, respectively. Refer to
Section 4.2 (Methodology and Tools) for additional details on the methodology used to assess coastal storm risk.

Impact on Life, Health, and Safety

The impact of a coastal storm on life, health, and safety is dependent upon several factors including the severity
of the event and whether or not adequate warning time was provided to residents. All Passaic County residents
are exposed to a coastal storm hazard; however, only 1% of the entire population of Passaic County (5,828
people) is located in a Category 4 storm surge inundation area (2013-2017 American Community Survey 5-year
Estimate).

Research has shown that some populations, while they may not have more hazard exposure, may experience
exacerbated impacts and prolonged recovery if/when impacted. This is due to many factors including their
physical and financial ability to react or respond during a hazard. Economically disadvantaged populations are
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 vulnerable and,
physically, they may have more difficulty evacuating. Additionally, the elderly are considered 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 3
(County Profile) for the statistics of these populations.

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 ability to react or respond
during a hazard and the location and construction quality of their housing. HAZUS-MH v4.2 estimates there
will be zero displaced households and no people will require temporary shelter due to a 100-year MRP event or
a 500-year MRP event. Please note that estimates are only based on wind speed and do not account for sheltering
needs associated with flooding and storm surge that may accompany coastal storm events.

The loss associated with coastal storms can vary across the County; secondary flooding associated with the
torrential downpours during hurricanes/tropical storms is also a primary concern in the County (refer to the
flooding discussion in Section 4.3.7 - Flood). The estimated population living in the Category 1 through 4
SLOSH inundation zones is summarized in Table 4.3.1-6 by municipality. The City of Passaic and the City of
Clifton have residents located in storm surge inundation zones.

Table 4.3.1-6. Estimated Population in the Hurricane Storm Surge Inundation Zones

Total
Population

Estimated Population in SLOSH Inundation Zones

(2013-
2017 ACS (0F: 14 % Pop % Pop in % Pop in % Pop

Municipality 5-year) 1 inCatl Cat2 Cat 2 Cat3 Cat3 Cat4 incCat4
Bloomingdale, Borough of 8,139 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Clifton, City of 86,207 0 0.0% 0 0.0% 65 0.1% 110 0.1%
Haledon, Borough of 8,440 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Hawthorne, Borough of 19,065 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Little Falls, Township of 14,524 0 0.0% 0 0.0% 0 0.0% 0 0.0%
North Haledon, Borough of 8,564 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Passaic, City of 71,057 0 0.0% 334 0.5% 3,377 4.8% 5,718 8.0%
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Total_ Estimated Population in SLOSH Inundation Zones
Population
(2013-
2017 ACS (0:13 % Pop % Pop in % Pop in % Pop
Municipality 5-year) 1 inCatl Cat2 Cat 2 Cat3 Cat3 Cat4 inCat4
Paterson, City of 147,890 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pompton Lakes, Borough of 11,205 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Prospect Park, Borough of 5,955 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Ringwood, Borough of 12,451 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Totowa, Borough of 10,829 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wanaque, Borough of 11,782 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wayne, Township of 55,154 0 0.0% 0 0.0% 0 0.0% 0 0.0%
West Milford, Township of 26,759 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Woodland Park, Borough of 12,542 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Passaic County (Total) 510,562 0 0.0% 334 0.1% 3,442 0.7% 5,828 1.1%
Source: American Community Survey 5-year Estimate (2013-2017) and NWS 2016
% Percent Cat Category Hurricane
Pop Population SLOSH Sea — Lake Overland Surge from Hurricanes

Exposure to the 1-foot and 3-foot sea level rise events were estimated for the Passaic County population. The
analysis found that there are no persons living within these sea level rise hazard areas.

Impact on General Building Stock

Wind-Only Impacts

Damage to buildings is dependent upon several factors, including wind speed, storm duration, and path of the
storm track. Building construction also plays a major role in the extent of damage resulting from a coastal storm.
Due to differences in construction, residential structures are generally more susceptible to wind damage than
commercial and industrial structures. Mobile/manufactured homes, and structures constructed of wood and
masonry buildings, in general, tend to experience more damage than concrete or steel buildings.

To better understand these risks, HAZUS-MH v4.2 was used to estimate the expected wind-related building
damages. Specific types of wind damages are also summarized in HAZUS-MH v4.2 at the following wind
damage categories: no damage/very minor damage, minor damage, moderate damage, severe damage, and total
destruction. Table 4.3.1-7 summarizes the definition of the damage categories.

Table 4.3.1-7. Description of Damage Categories

Roof Window Missile Roof Wall

Cover Door Impacts Structure  Structure
Qualitative Damage Description Failure Failures on Walls Failure Failure

No Damage or Very Minor Damage
Little 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 ~29% and One
Maximum of one broken window, door or < 105 o window, No <5 impacts No No
garage door. Moderate roof cover loss that = door, or
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Qualitative Damage Description

can be covered to prevent additional water
entering the building. Marks or dents on
walls requiring painting or patching for

Roof
Cover
Failure

Window
Door
Failures
garage
door failure

Missile
Impacts
on Walls

Roof
Structure
Failure

Wall
Structure
Failure

sheathing.

repair.
Moderate Damage
. . - .
Major roof cove;r damage, modc?rate Wlndow ~15% and one and 1103 Typically 5
breakage. Minor roof sheathing failure. <50% < the larger ancls to 10 No No
Some resulting damage to interior of building =00 of 20% &3 | P impacts
from water.
Severe Damage .
. . . > the larger >3 Typically
Mapr window damage or roof §heath1ng loss. ~50% of 20% & 3 and 10 t0 20 No No
Major roof cover loss. Extensive damage to .
o and <50% | <25% impacts
interior from water.
Destruction Tsistasilly
Complete roof failure and/or, failure of wall Typically
>509 >259 >
frame. Loss of more than 50% of roof >50% S0% 2% impza(():ts Yes Yes

Source: HAZUS-MH Hurricane Technical Manual

Table 4.3.1-8 summarizes the building value (structure only) damage estimated for the 100- and 500-year MRP
hurricane wind-only events. Less than 1% of the entire building stock may anticipate structural damages up to
the 500-year hurricane wind event; refer to Figure 4.3.1-8 and Figure 4.3.1-9 for a distribution of the loss by

event.
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Table 4.3.1-8. Estimated Losses (Structure Only) for the 100-Year and 500-Year MRP Hurricane-Related Winds

Estimated
Estimated Residential Commercial
Estimated Damages All Occupancies DEVI BT DEVI BT
Total Replacement Percent Percent
Cost Value (All (%) of (%) of

Municipality Occupancies) 100-Year Total 500-Year Total 100-Year 500-Year = 100-Year | 500-Year
Bloomingdale, Borough of $1,784,142,939 $302,759 0.0% $3,122,577 0.2% $262,771 $2,906,412 $31,347 $125,745
Clifton, City of $21,649,495,205 $5,889,959 0.0% $30,630,351 0.1% $5,301,439 $26,736,614 $276,693 $1,957,911
Haledon, Borough of $1,708,591,489 $336,174 0.0% $1,853,281 0.1% $273,126 $1,552,113 $20,890 $124,705
Hawthorne, Borough of $4,588,063,085 $1,201,333 0.0% $7,033,773 0.2% $1,098,312 | $6,424,215 $40,921 $266,709
Little Falls, Township of $4,633,701,650 $5,731,190 0.1% $63,481,015 1.4% $5,565,141 $62,511,903 $95,113 $581,658
North Haledon, Borough of $2,317,277,271 $850,057 0.0% $4,835,708 0.2% $749,544 $4,352,305 $83,379 $385,670
Passaic, City of $11,948,345,444 $3,468,783 0.0% $16,624,328 0.1% $2,629,417 $12,678,815 $437,990 $2,076,775
Paterson, City of $55,984,762,201 $8,483,051 0.0% $50,703,907 0.1% $6,257,954 $35,627,059 | $1,666,589 | $11,368,949
Pompton Lakes, Borough of $1,853,779,603 $433,280 0.0% $3,102,378 0.2% $388,730 $2.912,944 $27,333 $124,441
Prospect Park, Borough of $709,318,581 $248,047 0.0% $1,409,093 0.2% $237,837 $1,348,063 $7,531 $45,273
Ringwood, Borough of $2,724,021,483 $357,238 0.0% $3,602,484 0.1% $326,460 $3,488,175 $5,311 $19,472
Totowa, Borough of $6,476,350,669 $1,190,923 0.0% $6,491,050 0.1% $939,789 $5,076,686 $121,651 $727,904
Wanaque, Borough of $2,211,149,264 $385,094 0.0% $3,561,028 0.2% $331,174 $3,351,402 $19,248 $78,880
Wayne, Township of $19,125,773,073 $4,998,698 0.0% $32,410,962 0.2% $4,682,416 $30,910,658 $152,085 $759,517
West Milford, Township of $9,348,319,367 $672,509 0.0% $10,174,003 0.1% $672,401 $9,552,425 $0 $203,086
Woodland Park, Borough of $17,134,672,551 $811,754 0.0% $4,685,532 0.0% $722,267 $4,100,109 $63,345 $403,272
Passaic County (Total) $164,197,763,874 $35,360,852 0.0% $243,721,470 0.1% $30,438,777 | $213,529,898 | $3,049,427 | $19,249,968

Source: HAZUS-MH 4.2
Notes:

MRP Mean return period

*The Total Damages column represents the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious, and government) based on replacement

cost value.
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The total damage to buildings (structure only) for all occupancy types across the County is estimated to be $35.3
million for the 100-year MRP wind-only event (tropical storm wind speeds), and approximately $243.7 million
for the 500-year MRP wind-only event (Category 1 hurricane wind speeds). The majority of these losses are to
residential structures. Total dollar damage reflects the overall impact to buildings at an aggregate level.
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Figure 4.3.1-8. Density of Losses for Structures (All Occupancies) for the County 100-Year MRP
Hurricane (Wind-Only) Event
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Figure 4.3.1-9. Density of Losses for Structures (All Occupancies) for the County 500-Year MRP
Hurricane (Wind-Only) Event
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Storm Surge Hurricane and Sea Level Rise Impacts on Buildings

To estimate potential building exposure, the SLOSH inundation zones and sea level rise extents were used. The
estimated total number of buildings and replacement cost value located in Categories 1 through 4 SLOSH
inundation zones are summarized in Table 4.3.1-9 and Table 4.3.1-10 by municipality. Overall, the City of
Passaic has the greatest number of buildings located in Categories 2 through 4 SLOSH inundation zones. The
City of Clifton is the only municipality with buildings located in the Category 1 SLOSH inundation zone (i.e., 1
building). The analysis also found that there are no buildings located within the NOAA 1-foot or 3-foot sea level
rise extents.

Table 4.3.1-9. Number of Buildings in the Hurricane Inundation Zones

Number of Buildings in SLOSH Inundation Zones

Total
Number
of % in Cat % in Cat % in Cat
Municipality Buildings 2 3 4
Bloomingdale, Borough of 2,611 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Clifton, City of 21,859 1 0.0% 6 0.0% 48 0.2% 70 0.3%
Haledon, Borough of 1,809 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Hawthorne, Borough of 5,923 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Little Falls, Township of 3,412 0 0.0% 0 0.0% 0 0.0% 0 0.0%
North Haledon, Borough of 2698 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Passaic, City of 6,918 0 0.0% 29 0.4% 224 32% 363 52%
Paterson, City of 23,609 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Pompton Lakes, Borough of 3,081 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Prospect Park, Borough of 1,101 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Ringwood, Borough of 4,486 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Totowa, Borough of 3,771 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wanaque, Borough of 3,157 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Wayne, Township of 17,646 0 0.0% 0 0.0% 0 0.0% 0 0.0%
West Milford, Township of 10,794 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Woodland Park, Borough of |  3:473 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Passaic County (Total) 116,348 0 0.0% 35 0.0% 272 0.2% 433 0.4%

Source: Passaic County, NJGIN MODIV 2018, NJOEM, Microsoft 2018, Open Street Map 2019, and NWS 2016
% = Percent; Cat = Category Hurricane; SLOSH = Sea - Lake Overland Surge from Hurricanes
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Table 4.3.1-10. Building Replacement Cost Value in the Hurricane Inundation Zones

Total

Replacement

% in Cat

Value of Buildings in SLOSH Inundation Zones

% in Cat

% in Cat

% in Cat

Municipality Cost Value 1 (0F: 1 2 Cat3 3 4
Bloomingdale, Borough of $1 ,784, 142,939 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Clifton, City of $21,649,495,205 $12,162,60 0.1% $67,372,778 0.3% $975,579,374 4.5% $1,116,121,17 5.2%

’ 0 0
Haledon, Borough of $1,708,591,489 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
North Haledon, Borough of $2,317,277,271 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Passaic, City of $11,948,345,444 $0 0.0% $251,453,17 2.1% $803,010,444 6.7% $1,212,580,36 10.1%

> 3 0
Pompton Lakes, Borough $1,853,779,603 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
of
Prospect Park, Borough of $709,318,581 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Ringwood’ Borough of $2,724,021,483 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Totowa, Borough of $6,476,350,669 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Wanaque, Borough of $2,211,149,264 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
West Milford, Township of $9,348,319,367 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
Woodland Park, Borough $17,134,672,551 $0 0.0% $0 0.0% $0 0.0% $0 0.0%
of

. $164,197,763,87 $12,162,60 0.0% $318,825,95 0.2% $1,778,589,81 1.1% $2,328,701,53 1.4%
Passaic County (Total) 4 0 | 3 0
Source: Passaic County, NJGIN MODIV 2018, NJOEM, Microsoft 2018, Open Street Map 2019, RS Means 2019, and NWS 2016
Notes:
% = Percent; Cat = Category Hurricane; SLOSH = Sea - Lake Overland Surge from Hurricane
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Section 4.3.1 - Risk Assessment: Coastal Storm

Impact on Land Uses

A spatial analysis was completed to assess the exposure of the residential and non-residential land uses within the
County to storm surge. To estimate the land use located in the Category 1 through Category 4 storm surge
inundation zones, the SLOSH boundaries were overlaid upon the USGS land use land cover data for Passaic
County to calculate the estimated area of land, broken into residential and non-residential land use types, located
in each hazard area. The analysis reviews total acres of the County, regardless if the land is developed or non-
developed.

According to the exposure analysis, less than 1% of the County land area is exposed to all storm surge inundation
extents (refer to Table 4.3.1-11). Land use land cover data was used to further explore the percent of residential
land use versus non-residential land use exposed to storm surge. Non-residential land use incorporates natural
land use categories such as open space and forested land cover. Table 4.3.1-12 shows that residential land use is
more vulnerable to storm surge exposure throughout the County compared to non-land use areas.

Table 4.3.1-11. Total acres of Passaic County exposed to SLOSH Categories 1 - 4

Total Acres % of Total

in Passaic Exposure to Acres in
County Coastal Storm Acres Passaic
Flooding Exposed County

CAT 1 5 0.0%

CAT2 97 0.1%

126,936
CAT3 310 0.2%
CAT 4 458 0.4%

Source: Passaic County, NLCD 2016, NWS 2016
% = Percent; Cat = Category Hurricane; SLOSH = Sea - Lake Overland Surge from Hurricanes

Table 4.3.1-12. Total acres of Passaic County exposed to SLOSH Categories 1 - 4 by Land Use Category

Total' Exposure to Coastal Storm Flooding
Acres in
Passaic % of % of % of
Land Use Type County Total CAT 2 Total CAT 3 Total
Residential 28,343 3 0.0% 89 0.3% 279 1.0% 412 1.5%
Non- Residential 98,593 1 0.0% 8 0.0% 29 0.0% 45 0.0%
Total 126,936 5 0.0% 97 0.1% 309 0.2% 457 0.4%

Source: Passaic County, NLCD 2016, NWS 2016
% = Percent; Cat = Category Hurricane; SLOSH = Sea - Lake Overland Surge from Hurricanes

Impact on Critical Facilities

Critical facilities are at risk of being impacted by high winds associated with structural damage, or falling tree
limbs/flying debris, which can result in the loss of power. Power loss can greatly impact households, business
operations, public utilities, and emergency personnel. For example, vulnerable populations in Passaic County are
at risk if power loss results in interruption of heating and cooling services, stagnated hospital operations, and
potable water supplies. Emergency personnel such as police, fire, and EMS will not be able to effectively respond
in a power loss event to maintain the safety of its citizens. An exposure analysis found that there are no critical
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facilities in Passaic County located in the Category 1 SLOSH inundation extent. The critical facilities and utilities
located in the Category 2 through 4 inundation zones are summarized Table 4.3.1-13 through Table 4.3.1-15 by
municipality. Wastewater pumps and schools are the only two critical facility types exposed to the SLOSH
inundation extents.

Section 4.3.1: Risk Assessment - Coastal Storm

HAZUS-MH v4.2 estimates the probability that critical facilities (i.e., medical facilities, fire/EMS, police, EOC,
schools, shelters and municipal buildings) may sustain damage as a result of 100-year and 500-year MRP winds.
Additionally, HAZUS-MH v4.2 estimates the loss of use for each facility in number of days. HAZUS-MH v.2
estimates that the 100-year MRP wind event does not cause damage to the critical facilities. Table 4.3.1-13
summarizes HAZUS-MH v4.2 estimated impacts to critical facilities in Passaic County as a result of the 500-year
MRP wind event. Overall, the critical facilities in Passaic County will experience minor damage. To estimate
potential building exposure to storm surge, the SLOSH inundation zones were used. There are no critical facilities
located in the Category 1 SLOSH Inundation zone.

Table 4.3.1-13. Estimated Impacts to Critical Facilities for the 500-Year MRP Hurricane-Related Winds

500-Year Event

Percent-Probability of Sustaining Damage

Facility
Type Loss of Days Minor Moderate Severe Complete
EOC 0 1.1% - 3.8% 0% 0% 0%
Medical 0 0% - 2.5% 0% 0% 0%
Police 0 1.3% - 3.8% 0% 0% 0%
Fire 0 0% - 1.7% 0% 0% 0%
Schools 0 0% - 3.8% 0% 0% 0%
Source: HAZUS-MH 4.2
Notes:
EOC Emergency Operations Center
MRP Mean return period
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Table 4.3.1-14. Critical Facilities and Utilities Located in the Category 2 SLOSH Inundation Zones

Facility Type
St
3}
-
<
S
3
(2]
<
Municipality* =
pality
Clifton, City of 1
Passaic County (Total) 1
Source: Passaic County, NJOEM
Notes:
SLOSH Sea - Lake Overland Surge from Hurricanes

*Only municipalities within the SLOSH inundation zones are tabulated.

Table 4.3.1-15. Critical Facilities and Utilities Located in the Category 3 SLOSH Inundation Zones

Facility Type
St
s
I
S
3
(%]
<
Municipality* =
Clifton, City of 0 1
Hawthorne, Borough of 0 0
Passaic, City of 1 0
Paterson, City of 0 0
Passaic County (Total) 1 1
Source: Passaic County, NJOEM
Notes:
SLOSH Sea - Lake Overland Surge from Hurricanes

*Only municipalities within the SLOSH inundation zones are tabulated.

Table 4.3.1-16. Critical Facilities and Utilities Located in the Category 4 SLOSH Inundation Zones

Facility Type

Bt
)
-
o
s
o
Pl
(2]
§

Municipality*

Clifton, City of 0 1
Hawthorne, Borough of 0 0
Passaic, City of 2 0
Paterson, City of 0 0
Passaic County (Total) 2 1

Source: Passaic County, NJOEM

Notes:

SLOSH Sea - Lake Overland Surge from Hurricanes

*Only municipalities within the SLOSH inundation zones are tabulated.
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At this time, HAZUS-MH v4.2 does not estimate losses to transportation lifelines and utilities as part of the
hurricane model. Transportation lifelines are not considered particularly vulnerable to the wind hazard; they are
more vulnerable to cascading effects such as flooding, falling debris etc. Impacts to transportation lifelines affect
both short-term (e.g., evacuation activities) and long-term (e.g., day-to-day commuting) transportation needs.
Furthermore, evacuation routes are vulnerable to coastal storm surge events and hurricane wind events.
Evacuation routes generated by the North Jersey Transportation Planning Authority (NJTPA) and major highways
from NJDOT were reviewed for level of exposure to the SLOSH Categories 1 through 4 inundation extents. Table
4.3.1-16 summarizes the number of miles highways and evacuation routes are exposed. NJ State Highway 21 is
exposed to SLOSH Categories 2 through 4; ranging from 1.2-percent to 9.4-percent of the total miles for highways
within the County boundary. There are no evacuation routes exposed to the SLOSH Category inundation extents.

Table 4.3.1-16. Number of Miles Major Transportation Routes are Exposed to SLOSH Categories 1 - 4

T(.)tal Exposure to Coastal Storm Flooding
Miles
in
Passaic % of % of % of % of
Road Type County CAT1 Total CAT 2 Total CAT 3 Total CAT 4 Total
Highways 55.5 0 0.0% 0.7 1.2% 34 6.1% 5.2 9.4%
Evacuation Routes 3.1 0 0.0% 0.0 0.0% 0.0 0.0% 0.0 0.0%

Source: Passaic County, NWS 2016, NJ]DOT 2016, NJTPA 2019
% = Percent; Cat = Category Hurricane; SLOSH = Sea - Lake Overland Surge from Hurricanes

Sea level rise can also impact critical facilities. For example, sea level rise can create access issues to critical
facilities. Not only can the infrastructure leading to the critical facilities become permanently inundated, but the
critical facilities themselves can become inundated. An exposure analysis found that there are no critical facilities
located in the sea level rise inundation extents.

Impact on Economy

Damage to structures from flooding and wind can be the most immediate result of coastal storm events; however,
this damage can have long-lasting impacts on the economy. When a business is closed during storm recovery,
there is lost economic activity in the form of day-to-day business and wages to employees. Overall, economic
impacts include the 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. As evidenced by Hurricane Sandy, the State
of New Jersey, including Passaic County, lost millions of dollars in wages and economic activity.

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. This is reported in the “Impact on General Building Stock™ section discussed earlier. Business
interruption losses are the losses associated with the inability to operate a business because of the wind damage
sustained during the storm or the temporary living expenses for those displaced from their home because of the
event.

For the 100-year MRP wind event, HAZUS-MH v4.2 estimates $115,200 in business interruption costs (income
loss, relocation costs, rental costs, and lost wages). For the 500-year MRP wind-only event, HAZUS-MH v4.2
estimates approximately $13.5 million in business interruption losses for the county which includes loss of income,
relocation costs, rental costs, and lost wages.

Debris management can be costly and may also impact the local economy. HAZUS-MH estimates the amount of
building and tree debris that may be produced as result of the 100- and 500-year MRP wind events. Because the
estimated debris production does not include flooding, this is likely a conservative estimate and may be higher if
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multiple impacts occur. According to the HAZUS-MH Hurricane User Manual, estimates of weight and volume
of eligible tree debris consist of downed trees that would likely be collected and disposed at public expense. Refer
to the User Manual for additional details regarding these estimates. Table 4.3.1-17 summarizes debris production
estimates for the 100- and 500-year MRP wind events.

Table 4.3.1-17. Debris Production for 100- and 500-Year MRP Hurricane-Related Winds

Eligible Tree
Brick and Wood Concrete and Steel Volume
(tons) (tons) (cubic yards)
100 500 100 500 100 500
Municipality Year Year Year Year Year Year

Bloomingdale, Borough of 0 233 0 0 65 3,385 686 33,895
Clifton, City of 284 3,034 0 0 442 2,794 5,523 27,977
Haledon, Borough of 15 168 0 0 27 316 317 3,169
Hawthorne, Borough of 33 586 0 0 56 693 796 6,941
Little Falls, Township of 779 8,578 0 0 119 882 1,333 8,824
North Haledon, Borough of 35 391 0 0 58 1,347 611 13,434
Passaic, City of 308 2,056 0 0 136 748 1,646 7,581
Paterson, City of 861 6,210 0 0 170 1,476 3,054 15,075
Pompton Lakes, Borough of 1 245 0 0 31 665 433 6,661
Prospect Park, Borough of 3 106 0 0 1 103 101 1,078
Ringwood, Borough of 0 221 0 0 90 5,341 933 53,321
Totowa, Borough of 69 592 0 0 193 1,197 2,191 12,021
Wanaque, Borough of 0 243 0 0 51 2,590 669 25,979
Wayne, Township of 130 2,410 0 0 698 4,664 7,291 46,582
West Milford, Township of 0 616 0 0 617 10,789 6,477 108,028
Woodland Park, Borough of 39 470 0 0 38 626 547 6,315
Passaic County (Total) 2,557 26,159 0 0 2,792 37,616 32,608 376,883

Source: HAZUS-MH 4.2

Notes:

MRP Mean return period

Impact on the Environment

According to the State of New Jersey 2019 Hazard Mitigation Plan, coastal storms can impact various natural land
resources that can be easily uprooted by major wind events and storm surge. Extreme winds from coastal storms
may create several tons of debris because the wind tears apart foliage and trees in Passaic County. Plants along
waterways may be uprooted from surge causing even further instability and alterations of the shoreline.
Consequentially, natural habitat that shelters the County from wind and storm surge can be destroyed, impacting
future mitigation (State of New Jersey 2019).

Future Changes That May Impact Vulnerability

Understanding future changes that effect vulnerability in the County can assist in planning for future development
and ensure establishment of appropriate mitigation, planning, and preparedness measures. The interaction
between changes in the natural environment such as sea level rise predictions from the 2019 New Jersey Science
and Technical Advisory Panel report and changes in the built environment can also provide insight about ways to
plan for the future.
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As discussed and illustrated in Section 4 and in Figure 4.3.1-10 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 Passaic County Planning Area is exposed and vulnerable to the wind and
storm surge hazards 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 IBC which will assist with mitigating future potential damages
and losses. Areas targeted for potential future growth and development in the next five years have been identified
across the county at the jurisdictional level. Refer to the jurisdictional annexes in Volume II of this HMP.

Projected Development

As discussed and illustrated in Section 3 (County Profile), areas targeted for future growth and development have
been identified across the County. The New Jersey Highlands Council has identified areas of potential growth
(Existing Community Zones [where both in-fill of new development and/or re-development may occur],
Designated Centers, as well as Sewer Service Areas) that may provide insight as to where potential new
development may occur in Passaic County. In addition, each community was requested to provide potential major
new development and infrastructure over the next five years; summarized in Section 9 (Jurisdictional Annexes).
According to the data provided by the communities, there are approximately 16 proposed new development
projects for Passaic County. While this number of new development projects could be underestimated, the best
available data was used to assess future storm surge exposure based on SLOSH Categories 1 through 4. The
exposure analysis and Figure 4.3.1-10 shows that none of these new development locations fall within the storm
surge hazard area for the SLOSH Categories 1 through 4. Although there are no new development sites proposed
to be built within the storm surge hazard areas, projects that are not spatially represented that are built within
southern portions of Passaic and Clifton are most at risk of having new development vulnerable to storm surge
events (see Figure 4.3.2-12).

Projected Changes in Population

Passaic County has experienced population growth since 2010. According to the U.S. Census Bureau, the
County’s population has increased 1.9% between 2010 and 2018; a slower growth rate in comparison with the rest
of New Jersey (U.S. Census Bureau 2020; Passaic County 2018). The Boroughs of Bloomingdale, Wanaque and
Woodland Park have experienced the greatest percentage of growth since 2010; greater than 5% each. Slow
population growth suggests that the number of persons impacted by coastal storm hazard areas will minimally
change county-wide. However, changes in the density of population when households move throughout the
County could influence the number of persons exposed to coastal storm hazard areas. Higher density can not only
create issues for local residents during evacuation of a natural hazard event but can also have an effect on
commuters that travel into and out of the County for work.

Climate Change

As discussed above, most studies project that the State of New Jersey will see an increase in average annual
temperatures and precipitation. An increase in temperatures may also lead to an increase in the frequency and
intensity of coastal storms. More frequent and severe storms will increase the County’s vulnerability to both wind-
related and storm surge impacts.

The New Jersey Protecting Against Climate Threats Program has been implemented to minimize the impact of
climate related changes (NJDEP 2020). This PACT highlights a series of regulatory action and goals that the State
has set for its jurisdictions. Some of the resolutions relate to coastal storms including, issuing sea level rise
guidance frameworks, reforming coastal zone management rules, freshwater wetlands rules, and flood hazard
control rules.
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Furthermore, the New Jersey Science and Technical Advisory Panel (STAP) on Sea-Level Rise and Coastal
Storms published a report in 2019 that found New Jersey coastal areas have at least a 66-percent chance of
experiencing sea level rise increasing 0.5 to 1.1 feet between 2000 and 2030, but less than 5-percent change of sea
level rise exceeding 2.6 feet by 2050 (Rutgers University 2019). However, the study also found that these sea
level rise predictions are extremely dependent on future greenhouse gas emissions. If emissions increase, sea level
rise will also increase, which can have an impact on coastal communities in New Jersey. Consequentially, sea
level rise will affect the baseline for flooding from high tides and coastal storms (Rutgers University 2019). This
will exacerbate coastal storm impacts on Passaic County.

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 alter 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 (USEPA 2006).

The North Jersey Transportation Planning Authority (NJTPA) recently completed the Passaic River Basin Climate
Resilience Planning Study (2019) which assessed the potential for increasingly severe and frequent storm and heat
events along with rising sea levels in the Passaic River Basin. The riverine and coastal spatial data generated as a
result of this study (25- and 100-year precipitation events for today and planning horizons 2045 and 2080) were
used to help understand the change in building exposure as the climate changes. Table 4.3.1-16 through Table
4.3.1-18 summarizes the number of buildings, critical facilities, and population exposed to future projected flood
inundation extents, respectively. It is important to note that only the existing 100-year precipitation event in the
Passaic River Basin was included in this analysis; not the entire 1-percent annual chance floodplain modeled for
this HMP. As summarized in the tables, the climate models anticipate an increase in flood inundation extents in
2045 and 2080 for the 25- and 100-year precipitation events, respectively, leading to an increase in number of
buildings and persons exposed.

Table 4.3.1-16. Estimated General Building Stock Exposure to the Existing and Projected 25- and 100-
year Precipitation Events

25-year Event 100-year

Municipality

Current

2045

Current

2045

2080

Clifton, City of 3 3 3 12 28
Hawthorne, Borough of 15 19 37 68 173
Little Falls, Township of 388 413 490 677 1,425
Passaic, City of 4 37 76 218 465
Paterson, City of 541 694 1,120 1,681 3,783
Prospect Park, Borough of 0 0 3 4 9
Totowa, Borough of 231 278 374 510 1,062
Wayne, Township of 201 212 236 263 545
Woodland Park, Borough of 188 246 382 583 1,206
Building Totals 1,571 1,902 2,721 4,016 8,696

Source: NJTPA 2019
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Table 4.3.1-17. Estimated Critical Facility Exposure to the Existing and Projected 25- and 100-year
Precipitation Events

1

25-year Total Exposure 100-year Total Exposure
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Clifton, City of 0 0 1 0 1 0 0 0 2 0
Hawthorne, Borough of 0 0 1 1 3 3 0 0 8 6
Little Falls, Township of 1 1 1 1 1 1 0 0 5 5
Passaic, City of 0 0 1 0 1 0 0 0 2 0
Paterson, City of 2 0 3 0 4 0 0 0 23 10
Totowa, Borough of 3 3 4 4 4 4 0 0 11 10
Wayne, Township of 2 1 2 1 2 1 0 0 4 2
Woodland Park, Borough of 3 0 4 0 4 0 0 0 14 0
Critical Facilities Totals 11 5 17 7 20 9 0 0 69 33

Source: NJTPA 2019

Table 4.3.1-18. Estimated Population Exposed to the Existing and Projected 25- and 100-year
Precipitation Events

25-year 100-year
Existing 2045 Existing 2045
Municipality Total Total Total Total
Hawthorne, Borough of 5 8 21 37 96
Little Falls, Township of 339 359 421 565 1,185
Passaic, City of 1 21 48 137 294
Paterson, City of 373 481 784 1,178 2,650
Prospect Park, Borough of 0 0 1 2 4
Totowa, Borough of 212 253 341 465 970
Wayne, Township of 164 169 183 198 413
Woodland Park, Borough of 138 188 299 463 963
County Population Total 1,232 1,479 2,098 3,045 6,575

Source: NJTPA 2019

Vulnerability Changes Since the 2015 HMP

There are a few updates that were made since the 2015 HMP was published for Passaic County. Since then, the
population statistics were updated to reflect the 2013-2017 American Community Survey 5-year estimates for
population changes. The building stock footprints were updated using Microsoft and Open Street Maps. Further,
the building stock inventory replacement cost values were updated using RS Means 2019 values, which is a change
from the last HMP that used the building stock improvement value from the 2013 tax data. Additional building
stock updates include updates to the critical facility inventory provided by Passaic County.
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Furthermore, changes to the data modeling were implemented in the updated HMP. An updated version of
FEMA’s HAZUS-MH hurricane module (version 4.2) was utilized to estimate potential losses. This updated
model includes longer historical records to pull from to generate probabilistic events, such as the wind scenario
losses generated in this plan. Additionally, the NOAA National Hurricane Center released updated SLOSH
inundation boundaries in 2016 that were incorporated into the exposure analysis.

Section 4.3.1: Risk Assessment - Coastal Storm

Overall, this vulnerability assessment, using a more accurate and updated building inventory, provides more
accurate estimated exposure and potential losses for Passaic County.
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Section 4.3.2 - Risk Assessment: Dam Failure

4.3.2 Dam Failure

This section provides a hazard profile and vulnerability assessment for the dam failure hazard in Passaic County.

2020 HMP 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 dam failure hazard is discussed.

» New and updated figures from federal and state agencies are incorporated.

» Previous occurrences were updated with events that occurred between 1950 and 2019.

4.3.2.1 Profile

Hazard Description

A dam is an artificial 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 2020).

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 1997).

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

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

e  Structural failure of materials used in dam construction

e Movement and/or failure of the foundation supporting the dam

e Settlement and cracking of concrete or embankment dams

e Piping and internal erosion of soil in embankment dams

e Inadequate maintenance and upkeep (New Jersey HMP 2019)

Location

The New Jersey Department of Environmental Protection (NJDEP) database identified and classified 155 state-
regulated dams in Passaic County; refer to Table 4.3.2-1. Of the 155 dams, 49 have been classified as having
‘high hazard potential’, meaning their failure may cause the probable loss of life or extensive property damage.
It is important to note the classification is based on the consequences of dam failure and not the condition,
probability or risk of failure itself.

Table 4.3.2-1. Number of Dams in Passaic County

High Hazard Significant Hazard Low Hazard Other Total
49 23 61 22 155
Source:  New Jersey HMP 2019
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In addition, NJDEP identifies 22 ‘other structures’ in Passaic County. These structures are not technically dams
within their database. These include dams that are less than 5 feet, have been removed, never built, failed, etc.

Passaic County considers the location of dams as sensitive information; therefore, a map is not displayed and
the number and classification of dams in each municipality is not listed in the plan.

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 a full or partial dam failure are: (1) the
amount of water impounded; and (2) the density, type, and value of development and infrastructure located
downstream (Association of State Dam Safety Officials 2020).

FEMA, USACE and NJDEP all have classification systems for dams. 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) assigns one of four hazard classifications to
state-regulated dams in New Jersey. The classifications relate to the potential property damage and/or loss of
life in the event of a dam failure.

= (lass I (High-Hazard Potential) - Failure of the dam may result in probable loss of life and/or extensive
property damage

= (lass II (Significant-Hazard Potential) - Failure of the dam may result in significant property damage;
however loss of life is not envisioned.

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

= (Class IV (Small-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 is required 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 is the responsibility of the dam owner to review and update
the EAP on an annual basis. New Jersey Dam Safety Standards also require inspections 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 are summarized in Table 4.3.2-2. 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 4.3.2-2. New Jersey Dam Inspection Requirements

Dam Size/Type Regular Inspection Formal Inspection
Class I (High Hazard) Large Dam Annually Once every 3 years
Class I (High Hazard) Dam Once every 2 years Once every 6 years
Class II (Significant Hazard) Dam Once every 2 years Once every 10 years
Class III (Low Hazard) Dam Once every 4 years Only as required
Class IV (Zero Hazard) Dam Once every 4 years Only as required

Source: N.J.A.C. 7:20-1.11
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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. This includes issuing orders for 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
basis for violations) (NJDEP 2017).

Section 4.3.2 - Risk Assessment: Dam Failure

Previous Occurrences and Losses

As stated in the 2019 New Jersey State HMP, dam failures can occur suddenly, without warning, and may occur
during normal operating conditions. This is referred to as a “sunny-day” failure. Dam failures may also occur
during a large storm event. Significant rainfall can quickly inundate an area and cause floodwaters to overwhelm
a reservoir. If the spillway of the dam cannot safely pass the resulting flows, water will begin flowing in areas
not designed for such flows, and a failure 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 2019).

Between 1954 and 2019, FEMA has not included New Jersey in any dam failure-related disasters (DR) or
emergencies (EM). Passaic County has experienced dam failures in the past, mainly due to the impacts from
severe weather impacts. According to the New Jersey DEP Bureau of Dam Safety, on September 16, 1999,
Hurricane Floyd (Tropical Storm strength by the time it hit New Jersey) caused damage to five dams in West
Milford Township (NJDEP 2020). None of these dams experienced complete failure.

Probability of Future Occurrences

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

In Section 4.3, the identified hazards of concern for Passaic 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 ‘occasional’.

Climate Change

New Jersey has become wetter over the past century. Northern New Jersey’s 1971-2000 precipitation average
was over five inches (12-percent) greater than the average from 1895-1970 (Sustainable Jersey Climate Change
Adaptation Task Force [CATF] 2011). The heaviest 1% of daily rainfalls have increased by approximately 70%
between 1958 and 2011 in the Northeast (Horton et al. 2015). Average annual precipitation is projected to
increase in the region by four to 11-percent by the 2050s and five to 13-percent by the 2080s (New York City
Panel on Climate Change [NPCC] 2015).

As described in the State HMP, 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 a dam failure (State HMP
2019).
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4.3.2.2 Vulnerability Assessment
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Dam failure inundation maps and downstream hazard areas are considered sensitive information and are not
made available in the Passaic County HMP. To assess Passaic County’s risk to dam failure, a qualitative review
was implemented and supplemented with information from Section 4.3.7 (Flood) from this HMP.

Impact on Life, Health and Safety

The impact of dam and levee failure on life, health, and safety is dependent on several factors such as the class
of dam/levee, the area that the dam/levee is protecting, the location of the dam/levee, and the proximity of
structures, infrastructure, and critical facilities to the dam or levee structure. According to the State HMP, the
level of impact that a failure would have can be predicted based upon the hazard potential classification as rated
by the United States Army Corps of Engineers (State of NJ 2019). Table 4.3.2-3 outlines the recommended
hazard classifications.

Table 4.3.2-3. United States Army Corps of Engineers Hazard Potential Classification

Hazard Property Losses Environmental
Category(a) Direct Loss of Life (b) Lifeline Losses (c) (d) Losses
. No disruption of Private agricultural
None (rural location, no . . . .. .
services (cosmetic or | lands, equipment, | Minimal incremental
Low permanent structures for . . .
L rapidly repairable and isolated damage
human habitation) o
damage) buildings
. Ruraln location, only Dlsr.upt10n. Of Major public and Major mitigation
Significant transient or day-use essential facilities : e .
o private facilities required
facilities and access
Certalg (on or mqre) Disruption of Extensive public Extensive mitigation
. extensive residential, . e . . :
High . essential facilities and private cost or impossible to
commercial, or e o
. . and access facilities mitigate
industrial development

a. Categories are assigned to overall projects, not individual structures at a project.
b. Loss-of-life potential is based on inundation mapping of area downstream of the project. Analyses of loss-of-life
potential should take into account the population at risk, time of flood wave travel, and warning time.
c. Lifeline losses include indirect threats to life caused by the interruption of lifeline services from project failure or
operational disruption; for example, loss of critical medical facilities or access to them.

d. Property losses include damage to project facilities and downstream property and indirect impact from loss of
project services, such as impact from loss of a dam and navigation pool, or impact from loss of water or power
supply.

e. Environmental impact downstream caused by the incremental flood wave produced by the project failure, beyond
what would normally be expected for the magnitude flood event under which the failure occurs.

Source: State of NJ 2019

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
populations living within these areas. Those most at risk include the economically disadvantaged and the
population over the age of 65. According to the 2017 5-year American Community Survey population data,
there are 86,667 persons living below the poverty level and 69,429 persons over the age of 65 within Passaic
County. These populations are more at risk during a dam failure event because economically disadvantaged
populations are likely to evaluate their risk and make the decision to evacuate based upon the net economic
impact to their family, while elderly populations are likely to seek or need medical attention. The availability of
medical attention may be limited due to isolation during a flood event and other difficulties in evacuating.

There is often limited warning time for a dam failure event. Populations without adequate warning of the event
are highly vulnerable.
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Impact on General Building Stock

Buildings located downstream of a dam are at risk to damages should there be a failure. Downstream inundation
areas were not available to quantify any potential losses to structures. Properties located closest to the dam
inundation area have the greatest potential to experience the largest, most destructive surge of water. The overall
impact of flooding damages caused by dam failure will vary depending on the depth of flooding and velocity of
the surge.

Impact on Critical Facilities

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

Impact on the Economy

Severe flooding that follows an event like a dam failure can cause extensive structural damage and withhold
essential services. The cost to recover from flood damages after a surge will vary depending on the hazard risk
of each dam. The State HMP discusses damages from dam failures ranging from $7 million to $25 million as a
result of previous events in the State. This cost likely varies because of the density of structures and businesses
that surround the protected area.

Severe flooding that follows an event like a dam failure can cause extensive damage to public utilities and
disruptions to delivery of services. Loss of power and communications may occur and drinking water and
wastewater treatment facilities can become temporarily out of operation. Debris from surrounding buildings can
accumulate should the dam mimic major flood events, such as the 1-percent annual chance flood event that is
discussed in Section 4.3.7 (Flood).

Impact on the Environment

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

Future Changes That May Impact Vulnerability

Understanding future changes that affect vulnerability can assist in planning for future development and ensure
establishment of appropriate mitigation, planning, and preparedness measures. Several factors are examined in
this section to assess hazard vulnerability.
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Projected Development

Section 4.3.2 - Risk Assessment: Dam Failure

As discussed and illustrated in Section 3 (County Profile), areas targeted for future growth and development
have been identified across the County. The New Jersey Highlands Council has identified areas of potential
growth (Existing Community Zones [where both in-fill of new development and/or re-development may occur],
Designated Centers, as well as Sewer Service Areas) that may provide insight as to where potential new
development may occur in Passaic County. In addition, each community was requested to provide potential
major new development and infrastructure over the next five years; summarized in Section 9 (Jurisdictional
Annexes). According to the data provided by the communities, there are approximately 16 proposed new
development projects for Passaic County. While this number of new development projects could be
underestimated, this best available data provides insight about future risk of impacts from dam failure for the
County.

Any areas of growth could be potentially impacted by a dam or levee failure event if the structures are located
within the flood protection area and mitigation measures are not considered. Therefore, it is the intention of
the County and all participating municipalities to discourage development in vulnerable areas or to encourage
higher regulatory standards at the local level. Due to the sensitive nature of dam locations and downstream
inundation zones, an assessment to determine the proximity of these new development sites to potential dam
inundation cannot be performed at this time.

Projected Changes in Population

Passaic County has experienced population growth since 2010. According to the U.S. Census Bureau, the
County’s population has increased 1.9% between 2010 and 2018; a slower growth rate in comparison with the
rest of New Jersey (U.S. Census Bureau 2020; Passaic County 2018). The Boroughs of Bloomingdale, Wanaque
and Woodland Park have experienced the greatest percentage of growth since 2010; greater than 5% each.
Changes in the density of population when households move throughout the County could influence the number
of persons exposed to hazard areas. Higher density can, not only create issues for local residents during
evacuation of a dam failure event but can also have an effect on commuters that travel into and out of the County
for work, particularly during a flood event that may impact transportation corridors, which are also major
commuter roads. Refer to Section 3 (County Profile) for more information about population trends in the County.

Climate Change

As discussed above, most studies project that the State of New Jersey will see an increase in average annual
precipitation. Annual precipitation amounts in the region are projected to increase, primarily in the form of
heavy rainfalls, which have the potential to increase the risk to dam failures. Increases in precipitation may
stress the dam wall.

Further, existing dams may not be able to retain and manage increases in water flow from more frequent, heavy
rainfall events. Heavy rainfalls may result in more frequent overtopping of these dams and flooding of the
county’s assets in adjacent inundation areas. However, the probable maximum flood used to design each dam
may be able to accommodate changes in climate.

Vulnerability Changes Since the 2015 HMP

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

The following section provides the hazard profile and vulnerability assessment for the disease outbreak hazard
in Passaic County.

2020 HMP Changes

»  All subsections have been updated using best available data.

» Previous events between 2014 and 2019 were researched.

» Due to the emergence of the Coronavirus disease (COVID-19) during this planning process, a brief
discussion was added to this section.

4.3.3.1 Profile

Hazard Description

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

Of particular concern in Passaic County are arthropod-borne viruses (arboviruses), which are viruses that are
maintained in nature through biological transmission between susceptible hosts (mammals) and blood-feeding
arthropods (mosquitos and ticks). More than 100 arboviruses can cause disease in humans; over 30 have been
identified as human pathogens in the western hemisphere (New Jersey Department of Health and Senior
Services 2008). New Jersey, including Passaic County have been impacted by various past and present
infestations including high population of mosquitoes (mosquito-borne diseases) and deer ticks (tick-borne
diseases).

Mosquito-borne diseases are diseases that are spread through the bite of an infected female mosquito. The
three most common mosquito-borne diseases in New Jersey are: West Nile Virus (WNV), Eastern equine
encephalitis (EEE) virus, and St. Louis encephalitis (SLE) virus. These diseases rely on mosquitos to spread.
They become infected by feeding on birds carrying the virus; and then spread to humans and other animals
when the mosquito bites them (New Jersey Department of Health 2013).

Tick-borne diseases are bacterial illnesses that spread to humans through infected ticks. The most common
tick-borne diseases in New Jersey are Lyme disease, Ehrlichiosis, Anaplasmosis, Rocky Mountain Spotted
Fever, and Babesiois. These types of diseases rely on ticks for transmission. Ticks become infected by micro-
organisms when feeding on small infected mammals (mice and voles). Different tick-borne diseases are
caused by different micro-organisms, and it is possible to be infected with more than one tick-borne disease at
a time. Anyone who is bitten by an infected tick may get a tick-borne disease. People who spend a lot of time
outdoors have a greater risk of becoming infected. The three types of ticks in New Jersey that may carry
disease-causing micro-organisms are the deer tick, lone star tick, and the American dog tick (New Jersey
Department of Health 2013Db).

In addition to arboviruses, Passaic County has been impacted by influenza outbreaks in the past five years.
Most recently, the County has been monitoring the Coronavirus (COVID-19). Coronavirus disease (COVID-
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19) is an infectious disease first identified in 2019. The virus rapidly spread into a global pandemic by spring
0f 2020 (WHO 2020).

For the purpose of this HMP Update, the following disease outbreaks will be discussed in further detail: West
Nile Virus, Chikungunya, Lyme disease, Human ehrlichiosisis, Rocky Mountain spotted fever, influenza,
Enterovirus D68, Hepatitis C, foodborne illnesses, Ebola, measles and Methicillin-resistant Staphylococcus
aureus (MRSA). In addition, due to the COVID-19 pandemic that emerged during the development of this plan
update, a brief description is described in this section.

Mosquito-Borne Diseases

West Nile Virus

West Nile Virus (WNV) encephalitis is a mosquito-borne viral disease, which can cause an inflammation of
the brain. WNV is commonly found in Africa, West Asia, the Middle East and Europe. For the first time in
North America, WNV was confirmed in the New York metropolitan area during the summer and fall of 1999.
WNV successfully over-wintered in the northeastern U.S. and has been present in humans, horses, birds, and
mosquitoes since that time. WNYV is spread to humans by the bite of an infected mosquito. A mosquito
becomes infected by biting a bird that carries the virus (New Jersey Department of Health 2014).

Chikungunya

Chikungunya is a virus that is spread through mosquito bites. The virus has been found in parts of Africa,
southern Europe, Southeast Asia, and islands in the Indian and Pacific Oceans. In 2013, chikungunya was
found for the first time in North America and has since spread to the Caribbean, and South and Central
America. Symptoms usually begin three to seven days after being bitten by an infected mosquito. The most
common symptoms are fever and severe joint pain. Other symptoms may include headache, muscle pain, joint
swelling, or rash (CDC 2014).

Tick-Borne Diseases

Lyme Disease

Lyme disease is an illness caused by infection with the bacterium Borrelia burgdorferi, which is carried by
ticks. The infection can cause a variety of symptoms and, if left untreated, can be severe. Lyme disease is
spread to people by the bite of an infected tick. In New Jersey, the commonly infected tick is the deer tick.
Immature ticks become infected by feeding on infected white-footed mice and other small mammals. Deer
ticks can also spread other tick-borne diseases. Anyone who is bitten by a tick carrying the bacteria can
become infected (New Jersey Department of Health 2012b).

Human Ehrlichiosis

Human ehrlichiosisis a disease caused by at least three different ehrlichial species in the United States:
Ehrlichia chaffeensis, Ehrlichia ewingii, and a third Ehrlichia species provisionally called Ehrlichia muris-like
(EML). Ehrlichiae are transmitted to humans by the bite of an infected tick. The lone star tick (Amblyomma
americanum) is the primary vector of both Ehrlichia chaffeensis and Ehrlichia ewingii in the United States
(CDC 2013).

Rocky Mountain Spotted Fever

Rocky Mountain spotted fever (RMSF) is a tick-borne disease by the bacterium Rickettsia rickettsi. This
organism is a cause of potentially fatal human illness in North and South America. It is transmitted to humans
by the bite of an infected tick. In the United States, these include the American dog tick, Rocky Mountain
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wood tick, and the brown dog tick. RMSF can be a severe or even fatal illness if not treated in the first few
days of symptoms (CDC 2013).

Influenza

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

Pandemic influenza is different from seasonal influenza (or "the flu") because outbreaks of seasonal flu are
caused by viruses that are already among people. Pandemic influenza is caused by an influenza virus that is
new to people and is likely to affect many more people than seasonal influenza. In addition, seasonal flu occurs
every year, usually during the winter season, while the timing of an influenza pandemic is difficult to predict.
Pandemic influenza is likely to affect more people than the seasonal flu, including young adults. A severe
pandemic could change daily life for a time, including limitations on travel and public gatherings (Barry-Eaton
District Health Department 2013).

At the national level, the CDC’s Influenza Division has a long history of supporting the World Health
Organization (WHO) and its global network of National Influenza Centers (NIC). With limited resources, most
international assistance provided in the early years was through hands-on laboratory training of in-country
staff, the annual provision of WHO reagent kits (produced and distributed by CDC), and technical
consultations for vaccine strain selections. The Influenza Division also conducts epidemiologic research
including vaccine studies and serologic assays and provided international outbreak investigation assistance
(CDC 2011).

Enterovirus D68

Enterovirus D68 (EV-D68) is one of more than 100 non-polio enteroviruses. It was first identified in
California in 1962. Since EV-D68 causes respiratory illness, the virus can be found in an infected person’s
respiratory secretions, such as saliva, nasal mucus, or sputum. EV-D68 likely spreads from person to person
when an infected person coughs, sneezes, or touches a surface that is then touched by others. In the United
States, people are more likely to get infected with enteroviruses in the summer and fall (CDC 2014).

Hepatitis C Virus

Hepatitis C is a liver disease caused by the hepatitis C virus (HCV). Contact with infected blood spreads the
disease. Of 100 HCV-infected people, 75 to 85 will develop chronic (long-lasting) infection and 70 people
will eventually develop chronic liver disease. HCV infection is the most common blood borne infection in the
United States, affecting nearly three million Americans, most of who do not know they are infected (CDC
2011).

Foodborne Illnesses

Foodborne illness is caused by consuming contaminated foods or beverages. Many different disease-causing
microbes or pathogens can contaminate foods, so there are many different types of foodborne illnesses.
Foodborne illness, caused by a variety of bacteria, viruses, and parasites, can be spread by consumption of
improperly prepared food items, poor hygiene among food handlers, or contamination in food processing
facilities or farms. Many foodborne pathogens also can be acquired through recreational or drinking water,
from contact with animals or their environment, or through person-to-person spread (New Jersey Department
of Health [NJDOH] 2013a).
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After eating contaminated food, people can develop anything from a short, mild illness, often mistakenly
referred to as "food poisoning," to life-threatening disease. The CDC indicate that foodborne illnesses, each
year, result in 76 million becoming ill; more than 300,000 hospitalizations; and 5,000 deaths (NJDOH 2013a).
Some of the foodborne diseases in Passaic County recently reported to NJDOH include:

= Campylobacteriosis
= Salmonellosis

= Cyclosporiasis

= Listeriosis

Ebola Virus

Ebola, previously known as Ebola hemorrhagic fever, is a rare and deadly disease caused by infection with one
of the Ebola virus strains. According to the CDC, the 2014 Ebola epidemic is the largest in history affecting
multiple countries in West Africa. Two imported cases, including one death, and two locally-acquired cases in
healthcare workers have been reported in the United States. CDC and partners are taking precautions to
prevent the further spread of Ebola in the United States (CDC, 2014).

Measles

Measles is a high contagious and serious disease caused by a virus. In 1980, prior to a widespread vaccination,
measles caused an estimated 2.6 million deaths every year. It is caused by a virus in the paramyxovirus family
and is normally passed through direct contact and through the air. Measles remains as one of the leading
causes of death among children globally. Most recently, from January 1 to February 6, 2015, 121 people from
17 states in the United States were reported to have measles, one of which was reported in New Jersey.
Currently, the United States is experiencing a multi-state measles outbreak linked to an amusement park in
California. From December 28, 2014 to February 6, 2015, 114 from seven states were reported to have
measles and are considered to be part of this outbreak (CDC 2015; WHO 2015). As of the date of this plan
update, there have been no measles cases reported in Passaic County from 2008 to present.

Methicillin-resistant Staphylococcus aureus

Methicillin-resistant Staphylococcus aureus (MRSA) is a bacteria that is resistant to many antibiotics.
Generally, most MRSA infections are skin infections. Typically, it can cause skin and other infections. In a
healthcare setting, such as hospitals and nursing homes, MRSA can cause severe problems such as
bloodstream infections, pneumonia, and surgical site infections. Anyone can get MRSA through direct contact
with an infected wound or by sharing personal items that have touched infected skin (CDC 2013). In New
Jersey, single cases of MRSA are not reported; therefore, it is unknown of the number of cases reported in the
State and in Passaic County.

Coronavirus

Coronavirus disease (COVID-19) is an infectious disease first identified in 2019. The virus rapidly spread into
a global pandemic by spring of 2020. The elderly and those with underlying medical conductions such as
cardiovascular disease, diabetes, chronic respiratory disease, and cancer are more likely to develop serious
illness (WHO 2020). With the virus being relatively new, information regarding transmission and symptoms of
the virus is emerging from the research. The COVID-19 virus spreads primarily through droplets of saliva or
discharge from the nose when an infected person coughs or sneezes. Reported illnesses have ranged from mild
symptoms to severe illness and death. Reported symptoms include trouble breathing, persistent pain or
pressure in the chest, new confusion or inability to arouse, and bluish lips or face. Symptoms may appear 2-14
days after exposure to the virus (based on the incubation period of MERS-CoV viruses) (CDC 2020).
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In an effort to slow the spread of the virus, the federal government and States have urged the public to avoid
touching of the face, properly wash hands often, and use various social distancing measures. At the time of this
plan update, there are no specific vaccines or treatments for COVID-19. However, there are many ongoing
clinical trials evaluating potential treatments (WHO 2020).

Location

Passaic County’s geographic and demographic characteristics make it particularly vulnerable to importation
and spread of infectious diseases. Densely populated areas will spread diseases quicker than less densely
populated areas. Figure 4.3.3-1 shows population density throughout the State. This figure indicates that
Passaic County contains many densely populated areas throughout the County and might be more susceptible
to infectious diseases like influenza. Additionally, much of the County can experience other diseases such as
WNV and chikungunya due to the number of water sources in the County, which provide a breeding ground
for infected mosquitos.

Extent

The exact size and extent of an infected population depends on how easily the illness is spread, the mode of
transmission, and the amount of contact between infected and uninfected individuals. The transmission rates
of pandemic illnesses are often higher in more densely populated areas. The transmission rate of infectious
diseases will depend on the mode of transmission of a given illness.

The extent and location of disease outbreaks depends on the preferred habitat of the species, as well as the
species’ ease of movement and establishment. The magnitude of disease outbreaks species ranges from
nuisance to widespread. The threat is typically intensified when the ecosystem or host species is already
stressed, such as periods of drought. The already weakened state of the ecosystem causes it to more easily be
impacted to an infestation. The presence of disease-carrying mosquitoes and ticks has been reported
throughout most of New Jersey and Passaic County.

Mosquito-Borne Diseases

West Nile Virus (WNV)

Since it was discovered in the western hemisphere, WNV has spread rapidly across North America, affecting
thousands of birds, horses and humans. WNV swept from the New York City region in 1999 to almost all of
the continental U.S., seven Canadian provinces and throughout Mexico and parts of the Caribbean by 2004
(USGS, 2012). Figure 4.3.3-2 shows the activity of WNV over time in North America, from 1999 to 2002.
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Figure 4.3.3-1. Passaic Population Density
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Figure 4.3.3-2. WNV Activity in New Jersey as of January 7, 2020

Monroe

Northampton

Middlesex

Mees Monmouth

Mew Jersey

Cumberland

Kent
elaware

Source:  CDC 2020
Note: Passaic County is located within the red circle.

The CDC has a surveillance program for WNV. Data is collected on a weekly basis and reported for five
categories: wild birds, sentinel chicken flocks, human cases, veterinary cases and mosquito surveillance (CDC,
2011). Figure 4.3.3-3 illustrates WNV activity in the U.S. from 1999-2018.
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Figure 4.3.3-3. Average Annual Incidence of West Nile Virus Neuroinvasive Disease Reported to CDC
by County, 1999-2018
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Source:  CDC 2019
Note: The red circle indicates the approximate location of Passaic County. The figure shows Passaic County, on average, experiences
between 0.01 and 0.49 per 100,000 reported WNV incidents.

Chikungunya
Since 2016, there have been no known reported cases of Chikungunya in Passaic County (NJDEP 2019).

Tick-Borne Diseases

Lyme Disease

Lyme disease is the most commonly reported vector borne illness in the U.S. Between 2014 and 2016, there
were 437 confirmed cases of Lyme disease in Passaic County (NJ DOH 2019). Figure 4.3.3-4 shows the risk
of Lyme disease in the northeastern U.S. The figure indicates that Passaic County is located in a high-risk
area.
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Figure 4.3.3-4. Lyme Disease Human Risk Map in the Northeast U.S.

Lyme Disease Human Risk Map
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Source: Yale School of Public Health, 2013
Note (1): The approximate location of Passaic County is within the black circle. All of Passaic County located in a high-risk area.

The CDC Division of Vector Borne Diseases (DVBD) indicated in 2018 that New Jersey was the state with the
second-highest number of confirmed Lyme disease cases, totaling approximately 2876 cases. For total number
of cases between 2007 and 2018, New Jersey ranked third highest for the number of confirmed Lyme disease
cases, totaling approximately 32,731 (12.4% of the total reported cases in the U.S.) (CDC 2018).

Human Ehrlichiosis

Since 2018 there have been no known reported cases of Human Ehrlichiosis in Passaic County.

Rocky Mountain Spotted Fever

Since 2018 there have been no known reported cases of Rocky Mountain Spotted Fever in Passaic County.
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Influenza, Ebola and Coronavirus

The severity of a pandemic or infectious disease threat in New Jersey will range significantly depending on the
aggressiveness of the virus in question and the ease of transmission. Pandemics around the nation have the
potential to affect New Jersey’s populated areas.

Figure 4.3.3-5. Pandemic PSI
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The CDC and Prevention Community Strategy for Pandemic Influenza
Mitigation guidance introduced a Pandemic Severity Index (PSI),

which uses the case fatality ratio as the critical driver for categorizing
the severity of a pandemic. The index is designed to estimate the
severity of a pandemic on a population to allow better forecasting of
the impact of a pandemic, and to enable recommendations on the use of
mitigation interventions that are matched to the severity of influenza
pandemic. Pandemics are assigned to one of five discrete categories
of increasing severity (Category 1 to Category 5) (NJDOH, 2017).
Figure 4.3.2-6 illustrates the five categories of the Pandemic Severity
Index (PSI).

In 1999, the WHO Secretariat published guidance for pandemic
influenza and defined the six phases of a pandemic. Updated guidance
was published in 2005 to redefine these phases. This schema is
designed to provide guidance to the international community and to
national governments on preparedness and response for pandemic
threats and pandemic disease. Compared with the 1999 phases, the new
definitions place more emphasis on pre-pandemic phases when
pandemic threats may exist in animals or when new influenza virus
subtypes infect people but do not spread efficiently. Because

recognizing that distinctions between the two interpandemic phases and
the three pandemic alert phases may be unclear, the WHO Secretariat

proposes that classifications be determined by assessing risk based on a range of scientific and epidemiological
data (WHO 2009). The WHO pandemic phases are outlined in Table 4.3.3-1.

Table 4.3.3-1. WHO Global Pandemic Phases

Phase Description

Preparedness

Phase 1

No viruses circulating among animals have been reported to cause infections in humans.

Phase 2

An animal influenza virus circulating among domesticated or wild animals is known to have caused infection
in humans, and is therefore considered a potential pandemic threat.

Phase 3

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

among humans necessary to cause a pandemic.

Response and Mitigation Efforts

Phase 4

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

of spread to a close contact.

Phase 5

Characterized by human-to-human spread of the virus into at least two countries in one WHO region. While
most countries will not be affected at this stage, the declaration of Phase 5 is a strong signal that a pandemic is
imminent and that the time to finalize the organization, communication, and implementation of the planned

mitigation measures is short.

Li-
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Description
The pandemic phase, is characterized by community level outbreaks in at least one other country in a different
Phase 6 WHO region in addition to the criteria defined in Phase 5. Designation of this phase will indicate that a global
pandemic is under way.

Source: WHO 2009

In New Jersey, health and supporting agency responses to a pandemic are defined by the WHO phases and
federal pandemic influenza stages, and further defined by New Jersey pandemic situations. The State’s
situations are similar, but not identical to the United States Department of Homeland Security federal
government response stages. Transition from one situation to another indicates a change in activities of one or
more New Jersey agencies. Table 4.3.3-2 compares the federal and New Jersey pandemic influenza phases
and situations.

Table 4.3.3-2. Federal and New Jersey Pandemic Phases and Situations

Federal Pandemic Influenza Stage \ New Jersey Situations

o o @urisnesis i pid ek asmminy 1 | Novel (new) influenza virus in birds or other animals outside the U.S.

0
(WS8R 1, 2 @ ) 2 Novel (new) influenza virus in birds or other animals in the U.S./NJ
Suspected human outbreak overseas . . .
1 (WHO Phase 3) 3 Human case of novel (new) influenza virus outside of the U.S.
4 | Human-to-human spread of novel (new) influenza outside the U.S. (no
2 Confirmed human outbreak overseas widespread human transmission)
(WHO Phase 4 or 5)
5 Clusters of human cases outside the U.S.
Widespread human outbreak in multiple locations
3 overseas
(WHO Phase 6)
4 First human case in North America 6 Human case of novel (new) influenza virus (no human spread) in the
(WHO Phase 6) U.S./NJ
First case of human-to-human spread of novel (new) influenza in the
7 U.S./NJ
5 Spread in the U S. 8 Clusters of cases of human spread in the U.S./NJ

(WHO Phase 6)

9 | Widespread cases of human-to-human spread of novel (new) influenza
outside the U.S./NJ

Recovery and preparation for subsequent waves

1 R f infl f i
6 (WHO Phase 5 or 6) 0 educed spread of influenza or end of pandemic
Source:  NJOEM 2019
NJ New Jersey
us. United States

WHO World Health Organization

The COVID-19 pandemic was currently impacting Passaic County at the time the 2020 draft HMP was
written. As of June 14, 2020, there were 16,612 confirmed positive cases in the County and 997 deaths from
COVID-19.

Enterovirus D68

In the summer and fall of 2014, 1,395 people in 49 states experienced an Enterovirus D68, which is
substantially more than a typical year (CDC 2020a). According to the New Jersey Department of Health,
Enterovirus D68 is not a reportable disease (NJDOH 2019). Since it is not a reportable disease, it is unknown
the number of cases in the State and Passaic County.

T'h DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.3-11
September 2020




Section 4.3.3: Risk Assessment - Disease Outbreak

Hepatitis C

In 2016, there were an estimated 2.4 million people living with hepatitis C in the United States (CDC 2020b).
According to the New Jersey Department of Health, there have been 2,905 reported Hepatitis C from 2014 to
2018 in Passaic County (NJDOH 2019).

Foodborne Illness

According to the New Jersey Department of Health, 155 cases of foodborne illness were reported in 2018 in
Passaic County (NJDOH 2019).

Ebola Virus

From 2014 to 2018 there were no known reported cases of Ebola Virus in Passaic County (NJDOH 2019).

Measles
From 2014 to 2018 there have been five confirmed measles cases in Passaic County (NJDOH 2019).
Methicillin-resistant Staphylococcus aureus

In New Jersey, single cases of MRSA are not reported; therefore, it is unknown of the number of cases
reported in the State and in Passaic County.

Previous Occurrences and Losses

Many sources provided historical information regarding previous occurrences and losses associated with
disease outbreak events throughout New Jersey and Passaic County. Between 1954 and 2019, FEMA issued a
disaster (DR) or emergency (EM) declaration for the State of New Jersey for two disease outbreak-related
events (FEMA 2019).

Table 4.3.3-3. Disease Outbreak-Related FEMA Declarations for Passaic County, 1954 to 2019

FEMA Declaration Date(s) of

Number Incident Incident Type Incident Title
May 30-November

EM-3156 1.2000 Other West Nile Virus
DR-4488 / EM-3451 Janualsfrjs(iﬁtooo to Pandemic New Jersey COVID-19 Pandemic

Source:  FEMA 2020

For this 2020 HMP update, known disease outbreak events that have impacted Passaic County between 2014
and 2019, with the exception of COVID-19 (which was updated through June 2020) are identified in Table
4.3.3-5.
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Table 4.3.3-5. Disease Outbreak Events in Passaic County, 2014 to 2019

FEMA
Declaration
DEE R Number Passaic County

Event Disease Type (if applicable) Designated? Event Details*

2014 Camplyobacteriosis N/A N/A In 2014, there were 84 cases of Camplyobacteriosis reported to NJ DOH in
Passaic County.

2014 Chikungunya N/A N/A In 2014, there were 27 cases of Chikungunya reported to NJ DOH in Passaic
County

2014 Hepeatitis C Virus N/A N/A In 2014, there were 478 cases of Hepatitis C Virus reported to NJ DOH in
Passaic County

2014 Human Ehrlichiosis N/A N/A In 2014, there were 7 cases of Human Ehrlichiosis reported to NJ DOH in
Passaic County

2014 Influenza N/A N/A In 2014, there were 40 cases of influenza, human isolates-type 2009 HIN1; 86

cases of influenza, human isolates-type A (subtyping not done); 25 cases of
influenza, human isolates-type A H3; and 106 cases of influenza, human
isolates-type B reported to NJ DOH in Passaic County.

2014 Lyme Disease N/A N/A In 2014, there were confirmed 190 cases of Lyme Disease reported to NJ DOH
in Passaic County.

2014 Measles N/A N/A In 2014, there was one confirmed cases of Measles reported to NJ DOH in
Passaic County.

2014 Rocky Mountain Spotted N/A N/A In 2014, there were three cases of Rocky Mountain Spotted Fever reported to

Fever NJ DOH in Passaic County.

2015 Camplyobacteriosis N/A N/A In 2015, there were 138 cases of Camplyobacteriosis reported to NJ DOH in
Passaic County.

2015 Chikungunya N/A N/A In 2015, there were 2 cases of Chikungunya reported to NJ DOH in Passaic
County

2014 Hepeatitis C Virus N/A N/A In 2015, there were 618 cases of Hepatitis C Virus reported to NJ DOH in
Passaic County

2015 Human Ehrlichiosis N/A N/A In 2015, there were 7 cases of Human Ehrlichiosis reported to NJ DOH in
Passaic County

2015 Influenza N/A N/A In 2015, there were three cases of influenza, human isolates-type 2009 HINI,

153 cases of influenza, human isolates-type A (subtyping not done); 26 cases of
influenza, human isolates-type A H3; and 16 cases of influenza, human isolates-
type B reported to NJ DOH in Passaic County.

2015 Lyme Disease N/A N/A In 2015, there were confirmed 244 cases of Lyme Disease reported to NJ DOH
reported to NJ DOH in Passaic County.

2015 West Nile Virus N/A N/A In 2015, there was one case of West Nile Virus reported to NJ DOH in Passaic
County.

2016 Camplyobacteriosis N/A N/A In 2016, there were 118 cases of Camplyobacteriosis reported to NJ DOH in
Passaic County.

2016 Hepatitis C Virus N/A N/A In 2016, there were 631 cases of Hepatitis C Virus reported to NJ DOH in

Passaic County
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FEMA
Declaration
DEE R Number Passaic County
Event Disease Type (if applicable) Designated? Event Details*
2016 Human Ehrlichiosis N/A N/A In 2016, there were 5 cases of Human Ehrlichiosis reported to NJ DOH in
Passaic County
2016 Influenza N/A N/A In 2016, there were 104 cases of influenza, human isolates-type 2009 HIN1;

213 cases of influenza, human isolates-type A (subtyping not done); two cases
of influenza, human isolates-type A H1; 10 cases of influenza, human isolates-
type A H3; and 143 cases of influenza, human isolates-type B reported to NJ

DOH in Passaic County.

2016 Lyme Disease N/A N/A In 2016, there were 204 confirmed cases of Lyme Disease reported to NJ DOH
in Passaic County.

2016 Rocky Mountain Spotted N/A N/A In 2016, there was two cases of Rocky Mountain Spotted Fever reported to NJ

Fever DOH in Passaic County.

2016 West Nile Virus N/A N/A In 2016, there was one case of West Nile Virus reported to NJ DOH in Passaic
County.

2017 Camplyobacteriosis N/A N/A In 2017, there were 118 cases of Camplyobacteriosis reported to NJ DOH.

2017 Hepatitis C Virus N/A N/A In 2017, there were 610 cases of Hepatitis C Virus reported to NJ DOH in
Passaic County

2017 Human Ehrlichiosis N/A N/A In 2017, there were 4 cases of Human Ehrlichiosis reported to NJ DOH in
Passaic County

2017 Influenza N/A N/A In 2017, there were 766 cases of influenza, human isolates-type A (subtyping

not done); 78 cases of influenza, human isolates-type A H3; and 241 cases of
influenza, human isolates-type B reported to NJ DOH in Passaic County.

2017 Lyme Disease N/A N/A In 2017, there were 615 confirmed cases of Lyme Disease reported to NJ DOH
in Passaic County.

2017 Measles N/A N/A In 2018, there was one confirmed cases of Measles reported to NJ DOH in
Passaic County.

2018 Camplyobacteriosis N/A N/A In 2018, there were 155 cases of Camplyobacteriosis reported to NJ DOH in
Passaic County.

2018 Hepatitis C Virus N/A N/A In 2018, there were 568 cases of Hepatitis C Virus reported to NJ DOH in
Passaic County

2018 Human Ehrlichiosis N/A N/A In 2018, there were 3 cases of Human Ehrlichiosis reported to NJ DOH in
Passaic County

2018 Influenza N/A N/A In 2018, there were 106 cases of influenza, human isolates-type 2009 HIN1;

1,205 cases of influenza, human isolates-type A (subtyping not done); 75 cases
of influenza, human isolates-type A H1; 116 cases of influenza, human isolates-
type A H3; and 809 cases of influenza, human isolates-type B reported to NJ

DOH in Passaic County.

2018 Lyme Disease N/A N/A In 2018, there were 149 confirmed cases of Lyme Disease reported to NJ DOH
in Passaic County.

2018 Measles N/A N/A In 2018, there were three confirmed cases of Measles reported to NJ DOH in

Passaic County.
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FEMA

Declaration
Date(s) of Number Passaic County
Event Disease Type (if applicable) Designated? Event Details*

2018 West Nile Virus N/A N/A In 2018, there were three WNV human disease cases reported to NJ DOH in
Passaic County.

The COVID-19 pandemic is currently taking place at the time of the HMP
2019 COVID-19 DR-4488 Yes update. As of June 14, 2020, there were 16,612 positive cases in Passaic
County and 997 deaths.

Source:  New Jersey Department of Health 2019; New Jersey Department of Health 2020; Lyme Disease Association 2014; FEMA 2020

* With disease outbreak documentation for New Jersey and Passaic County being so extensive, not all sources have been identified or researched. Therefore, Table 4.3.13-3 may not include all events
that have occurred in the County.

N/A Not Available
WNV West Nile Virus
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Probability of Future Occurrences

It is difficult to predict when the next disease outbreak will occur and how severe it will be because viruses are
always changing. The Department of Health and Human Services and others are developing supplies of
vaccines and medicines. In addition, the United States has been working with the WHO and other countries to
strengthen detection of disease and response to outbreaks. Preparedness efforts are ongoing at the national,
State, and local level (NJOEM 2019).

In Passaic County, the probability for a future disease outbreak event is dependent on several factors. One
factor that influences the spread of disease is population density. Populations that live close to one another
are more likely to spread diseases. As population density increases in the County, so too will the probability of
a disease outbreak event occurring.

Disease-carrying ticks will continue to inhabit the northeast, including Passaic County, creating an increase in
Lyme disease and other types of infections amongst the county population if not controlled or prevented.
Ecological conditions favorable to Lyme disease, the steady increase in the number of cases, and the challenge
of prevention predict that Lyme disease will be a continuing public health concern. Personal protection
measures, including protective clothing, repellents or acaricides, tick checks, and landscape modifications in or
near residential areas, may be helpful. However, these measures are difficult to perform regularly throughout
the summer. Attempts to control the infection on a larger scale by the eradication of deer or widespread use of
acaricides, which may be effective, have had limited public acceptance. New methods of tick control,
including host-targeted acaricides against rodents and deer, are being developed and may provide help in the
future (Steere, Coburn, and Glickstein, 2004).

Currently and in the future, control of Lyme disease will depend primarily on public and physician education
about personal protection measures, signs and symptoms of the disease, and appropriate antibiotic therapy.
Based on available information and the ongoing trends of disease-carrying tick populations, it is anticipated
that Lyme disease infections will continue to be a threat to Passaic County.

In Section 4.4, the identified hazards of concern for Passaic County were ranked. The probability of
occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical records
and input from the Steering and Planning Committees, the probability of occurrence for disease outbreaks in
the County is considered ‘frequent’.

Climate Change Impacts

The relationship between climate change and increase in infectious diseases is difficult to predict with
certainty, there are scientific linkages between the two. As warm habitats that host insects such as mosquitoes
increase, more of the population becomes exposed to potential virus threats. Waterborne human infections
occur by contact with contaminated drinking water, recreational water, or by food. This may be due to human
actions, such as improper disposal of sewage, or due to weather events such as rainfall and high temperatures.
Rainfall can influence the transport and dissemination of infectious agents, while temperature affects their
growth and survival (World Health Organization, 2020).

The notion that rising temperatures will increase the number of mosquitoes that can transmit diseases such as
WNV, Zika and malaria among humans (rather than just shift their range) has been the subject of debate
over the past decade. Some believe that climate change may affect the spread of disease, while others are
not convinced. However, many researchers point out that climate is not the only force at work in increasing
the spread of infectious diseases into the future (NJOEM 2019).
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4.3.3.2 Vulnerability Assessment

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

Impact on Life, Health and Safety

The entire population of Passaic County is vulnerable to the disease outbreak hazard. Due to a lack of
quantifiable loss information, a qualitative assessment was conducted to evaluate the assets exposed to this
hazard and the potential impacts associated with this hazard.

Maintaining certain key functions is important to preserve life and decrease societal disruption during
pandemic. Heat, clean water, waste disposal, and corpse management all contribute to public health. Ensuring
functional transportation systems also protects health by making it possible for people to access medical care
and by transporting food and other essential goods. Critical infrastructure groups have a responsibility to
maintain public health, provide public safety, transport medical supplies and food, implement a pandemic
response, and maintaining societal functions. If these workers were absent due to pandemic outbreak, these
systems will fail (Global Security 2011).

Healthcare providers and first responders have an increased risk of exposure due to their frequent contact with
infected populations. Areas with a higher population density also have an increased risk of exposure or
transmission of disease due to their proximity to potentially infected people. Further, the elderly and
immunocompromised individuals may have increased vulnerability to becoming infected or experience
exacerbated impacts depending upon the disease. Refer to Section 3 (County Profile) for summary of the
vulnerable populations in Passaic County.

Most recently with COVID-19, the Centers for Disease Control and Prevention have indicated that persons
over 65 years and older, persons living in a nursing home or long-term care facility, and persons with
underlying medical conditions such as diabetes, severe obesity, serious heart conditions, etc. are at a higher
risk of getting severely ill (CDC 2020). Population data from the 2017 5-year American Community Survey
indicates that 69,429 persons over 65 years old in Passaic County would be considered at risk for getting
severely ill from the COVID-19 virus. While the statistics of this virus are subject to change during the
publication of this HMP, the dashboard shows that there is a higher percent of illnesses within the mentioned
age group and that Passaic County is within the top five Counties experiencing the greatest number of
outbreaks (NJ 2020).

Impact on General Building Stock

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

Impact on Critical Facilities

While the actual structures of County and municipal buildings, critical facilities, and infrastructure will not be
impacted by a pandemic or disease outbreak, the effect of absenteeism on workers will impact local
government services. The most significant impact on critical facilities would be the increase in hospitalization
and emergency room visits that would take place as a result of the outbreak. This would create a greater
demand on these critical facilities, their staff, and resources. CDC’s model estimates an increase of more
than 25% in the demand for hospitalization and intensive care unit services, even in a ‘moderate
pandemic’ (United States Department of Health and Human Services, 2005).

Mortuary services could be substantially impacted due to the anticipated increased numbers of deaths. The
timely, safe, and respectful disposition of the deceased is an essential component of an effective response.
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Pandemic influenza may quickly rise to the level of a catastrophic incident that results in mass fatalities, which
will place extraordinary demands (including religious, cultural, and emotional burdens) on local jurisdictions
and the families of the victims (Global Security 2011).

The healthcare system will be severely taxed, if not overwhelmed, from the large number of illnesses and
complications from influenza requiring hospitalization and critical care. CDC models estimate increases in
hospitalization and intensive care unit demand of more than 25%. Ventilators will be the most critical shortage
if a pandemic were to occur (Global Security 2011).

Impact on Economy

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

In Passaic County, the Health Department has the responsibility for Mosquito Control. Since 2003, Mosquito
Control has been a division of the Department of Health. The goal of Mosquito Control is to reduce
populations to a manageable level that both preserves the quality of life for the people of Passaic County and
reduce the likelihood of disease transmission, while causing as little impact to the environment as possible.
Most recently, the Health Department has played an active role in maintaining and controlling COVID-19
protocols across the County. This activity requires additional costs from the State and County to manage
COVID-19 in communities. Further, there has been secondary economic impact of closing non-essential
facilities to reduce the spread of the virus. The final costs of this virus are still to be determined.

Impact on Environment

Disease outbreaks may have an impact on the environment if the outbreaks are caused by invasive species.
Invasive species tend to be competitive with native species and their habitat. One study has shown that
invasive mosquitos such as the Asian tiger mosquito, a common invasive mosquito found in New Jersey, have
“desiccation-resistant eggs,” which means that they have enhanced survival in inhospitable environments
(Juliano and Lounibos 2005). This species is considered a competitive predator and will prey on other species
of mosquitos and a range of insects disrupting the natural food chain. Invasive species of mosquitos can be the
major transmitters of disease like Zika, dengue, and yellow fever (Placer Mosquito and Vector Control District
2019).

Secondary impacts from mitigating disease outbreaks could also have an impact on the environment.
Pesticides used to control disease carrying insects like mosquitos have been reviewed by the EPA and
department of health. If these sprays are applied in large concentrations, they could potentially leach into
waterways and harm nearby terrestrial species. However, there is a law in New Jersey’s Pesticide Regulations
that states “no person shall distribute, sell, offer for sale, purchase, or use any pesticide which has been
suspended or canceled by the EPA, except as provided for in the suspension of cancellation order” (New
Jersey nd).

Further Changes that May Impact Vulnerability

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

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

Projected Development and Change in Population

Any areas of growth could be potentially impacted by the disease outbreak hazard because the entire planning
area is exposed. As population continues to increase in the County, there may be at increased risk to certain
diseases. If the commuter population to and from New York City increases, there may be increased exposure
to diseases that emerge first in the more densely populated city. Higher concentrations of persons traveling via
public transportation may become more vulnerable to the exchange of disease through airborne transmission.

Changes in population density may influence the number of persons exposed to disease outbreaks. Higher
density jurisdictions are not only at risk of greater exposure to disease outbreak, density may also reduce
available basic services provided by critical facilities such as hospitals and emergency facilities for persons
that are not affected by a disease Further, as the population ages there may be increased risk to this
demographic. Older adults and people who have severe underlying medical conditions like heart or lung
disease or diabetes seem to be at higher risk for developing more serious complications from certain diseases,
such as COVID-19.

Climate Change

As discussed earlier in this section, the relationship between climate change and increase in infectious diseases
is difficult to predict with certainty, however there may be linkages between the two. Changes in the
environment may create a more livable habitat for vectors carrying disease as suggested by the Centers for
Disease Control and Prevention (CDC n.d.). Localized changes in climate and human interaction may also be
a factor in the spread of disease.

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

Vulnerability Change Since the 2015 HMP

Overall the County continues to remain vulnerable to the disease outbreak hazard. Any changes or perceived
increase in vulnerability may be attributed to changes in population numbers and density or the emergence of
new diseases.
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4.3.4 Drought

This section provides a hazard profile and vulnerability assessment for the drought hazard in Passaic County.

2020 HMP Changes

» The hazard profile has been significantly enhanced to include a detailed hazard description, location, extent,
previous occurrences, probability of future occurrence, and climate change impacts.

» New and updated figures from federal and state agencies are incorporated.

» Previous occurrences were updated with events that occurred between 2014 and 2020.

» The County's 2017 5-year American Community Survey population was considered when determining its
exposure and vulnerability to the drought hazard.

4.3.4.1 Profile

Hazard Description

Drought is a period characterized by long durations of below normal precipitation. Drought conditions occur in
virtually all climatic zones, yet characteristics of drought vary significantly from one region to another, relative to
normal precipitation within respective regions. Drought can affect agriculture, water supply, aquatic ecology,
wildlife, and plant life. Drought is a temporary irregularity in typical weather patterns and differs from aridity,
which reflects low rainfall within a specific region and is a permanent feature of the climate of that area.

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
divisions typically 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 (NOAA 2020). Passaic County is located
in the Northern Climate Division.

Drought regions allow New Jersey to respond to changing conditions without imposing restrictions on areas not
experiencing water supply shortages. 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 a water emergency, the primary enforcement mechanism
for restrictions is municipal police forces. New Jersey is divided into six drought regions that are based on regional
similarities in water supply sources and rainfall patterns. Passaic County is located in the Northeast Drought
Region. According to the NJDEP, water supply sources available to this region include rivers and New Jersey
reservoirs, both major supply sources, and unconfined groundwater (minor supply source) (NJDEP 2020; NJGIN
2020). Figure 4.3.4-1 shows the drought regions of New Jersey with Passaic County circled in red.
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As described in Section 3 (County Profile), Passaic County is located in the Highlands which serves as a vital
source of drinking water for over half of New Jersey residents. The upper section of Passaic River and its
tributaries (Pequannock, Rockaway, Wanaque, Ramapo, and Pompton Rivers) are a source of drinking water for
millions of northern New Jersey residents. Interconnected systems deliver water through the New Jersey District
Water Supply Commission, serving 107 municipalities; the Passaic Valley Water Commission serving the Cities
of Clifton, Paterson, and Passaic and numerous surrounding municipalities; and the New Jersey American Water
Company which serves 42 municipalities (Passaic River Institute of Montclair State University 2014).

There are five water regions across the State (compiled from HUCH11 Watershed Management Areas). Passaic
County is located in the Passaic and Raritan water regions; refer to Figure 4.3.4-2. In terms of annual water
withdrawal by sector, the majority is for potable water supply, followed by power generation, then
commercial/industrial/mining. Water use trends, like withdrawal trends, vary from month to month with water
use typically peaking during summer months when outdoor and irrigation demands are high (NJDEP 2013).

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.4-2

September 2020



({aln ‘t'-l
Fﬁ,f

z‘__:;-_.u-"*.

Section 4.3.4 - Risk Assessment: Drought

Figure 4.3.4-2. Water Regions, Sources and Withdrawal by Sector in 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 area impacted, the more severe the
potential impacts (NOAA n.d., NDMC n.d.). The State of New Jersey 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.

Palmer Drought Severity Index

The Palmer Drought Severity Index is commonly used by drought monitoring agencies for drought reporting. The
PDSI is primarily based on soil conditions. Soil with decreased moisture content is the first indicator of an overall
moisture deficit. Table 4.3.4-1 lists the PDSI classifications. At the one end of the spectrum, 0 is used as normal
and drought is indicated by negative numbers. For example, -2 is moderate drought, -3 is severe drought, and -4
is extreme drought. The PDSI also reflects excess precipitation using positive numbers; however, this is not shown
in Table 4.3.4-1 (National Drought Mitigation Center [NDMC] 2013).
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Table 4.3.4-1. Palmer Drought Category Descriptions

Category Description Possible Impacts Palmer Drought Index

Going into drought: short-term dryness slowing
planting and growth of crops or pastures; fire risk
DO Abnormally Dry above average. Coming out of drought: some -1.0to -1.99
lingering water deficits; pastures or crops not fully

recovered.

Some damage to crops and pastures; fire risk high;
streams, reservoirs, or wells low; some water
shortages developing or imminent; voluntary

water-use restrictions requested.

D1 Moderate drought -2.0t0 -2.99

Crop or pasture losses likely; fire risk very high;
D2 Severe drought water shortages common; water restrictions -3.0to -3.99
imposed.

Major crop or pasture losses; extreme fire danger;

. C -4.0to -4.99
widespread water shortages or restrictions.

D3 Extreme drought

Exceptional and widespread crop/pasture losses;
exceptional fire risk; shortages of water in
reservoirs, streams, and wells, creating water
emergencies.

D4 Exceptional drought -5.0 or less

Source:  NDMC 2020

Watches, Warnings and Emergencies

The Division of Water Supply and Geoscience within the NJDEP, regularly monitors various water supply
conditions within the state based on the different Water Supply Regions. The water supply conditions aid the
Department in declaring the regions as being within one of the four stages of water supply drought, Normal,
Drought Watch, Drought Warning, and Drought Emergency.

* A Drought Watch is an administrative designation made by the Department when drought or other factors
begin to adversely affect water supply conditions. A Watch indicates that conditions are dry but not yet
significantly so. During a drought Watch, the Department closely monitors drought indicators (including
precipitation, stream flows and reservoir and ground water levels, and water demands) and consults with
affected water suppliers.

= 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. The
aim of a Drought Watch is to avert a more serious water shortage that would necessitate declaration of a water
emergency and the imposition of mandatory water use restrictions, bans on water use, or other potentially
drastic measures.

* A Drought Emergency can only be declared by the governor. While drought warning actions focus on
increasing or shifting the supply of water, efforts initiated under a water emergency focus on reducing water
demands. During a water emergency, a phased approach to restricting water consumption is typically
initiated. Phase I water use restrictions typically target non-essential, outdoor water use (NJDEP Division of
Water Supply and Geoscience 2018).

Previous Occurrences and Losses

Precipitation variability, coupled with concentrated population centers, can produce wide fluctuations in water
availability and demands. The State and County have experienced several episodes of drought that have resulted
in water shortages of varying degrees (e.g., mid-1960’s, early to mid-1980’s and 2001-2002) (NJDEP 2017).
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Between 1954 and 2019, the State of New Jersey experienced two FEMA declared drought-related disasters (DR)
or emergencies (EM) classified as a water shortage. Generally, these disasters cover a wide region of the State;
therefore, they may have impacted many counties. Of those two declarations, Passaic County has been included
in both declarations (FEMA 2020).

Table 4.3.4-2. FEMA DR and EM Declarations for Drought Events in Passaic County, 1954 to 2019

FEMA
Declaration
Number Date(s) of Event Event Type
EM-3083 October 19, 1980 Water Shortage
DR-205 August 18, 1965 Water Shortage

Source: FEMA 2020

Agriculture-related drought disasters are quite common. One-half to two-thirds of the counties in 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 losses in those
counties and in counties that are contiguous to a designated county. Between 2010 and 2019, New Jersey has
been included in four USDA declarations as summarized in Table 4.3.4-3 (USDA 2020).

Table 4.3.4-2. USDA Disaster Declarations for Passaic County 2012-2019

Declaration

Declaration Event Date Date Event Description

April 1, 2015 — September | November 4,

83930 29,2015 2015

Excessive Heat and Drought

August 15,2014 —

83759 Continuing

October 1, 2014 Drought

Drought and Heat, Excessive Heat, High Temp. (incl. low

S3427 June 2, 2012 - Continuing | October 24, 2012 1t rrdt)

June 28, 2012 — February 14,

$3487 November 8, 2012 2013

Drought

Source: USDA 2020

Probability of Future Occurrences

Based upon risk factors for and past occurrences, it is likely that droughts will occur across New Jersey and Passaic
County in the future. In addition, as temperatures increase (see climate change impacts), the probability for 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 Passaic County will continue to experience direct and indirect impacts of drought and its
impacts on occasion, with the secondary effects causing potential disruption or damage to agricultural activities
and creating shortages in water supply within communities.

In Section 4.4 (Hazard Ranking), the identified hazards of concern for Passaic County were ranked. The
probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical
records and input from the Steering Committee and Planning Committee, the probability of occurrence for drought
in the County is considered ‘frequent’ .
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Climate Change Impacts

Section 4.3.4 - Risk Assessment: Drought

The climate of New Jersey is already changing and will continue to change over the course of this century. Since
1900, temperatures in New Jersey have increased an average of 3 degrees Fahrenheit (°F). Historically
unprecedented warming is projected by the end of the 21 century. Heat waves are projected to be more intense
while cold waves are projected to be less intense (Office of the New Jersey State Climatologist [ONJSC] 2020).
New Jersey has consistently been above the 1900-2014 mean during the 21% century with the highest 5-year
average number occurring during 2010-2014 (NOAA NCICS 2020). Figure 4.3.4-3 depicts the observed and
projected temperature change for New Jersey from 1900 to 2100.

Figure 4.3.4-3. Observed and Projected Temperature Change in New Jersey
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Either under a high or lower emissions pathway, historically unprecedented warming is projected by the end of
the 21% century. Increases in the number of extremely hot days and decreases in the number of extremely cold
days are projected to accompany the overall warming. According to state-level analysis, by the middle of the 21%
century an estimated 70% of summers in this northeast region are anticipated to be hotter than what we now
recognize as the warmest summer on record. (NOAA NCICS 2020) These trends will certainly affect the
probability and frequency of dry conditions that could lead to drought events in Passaic County.

4.3.4.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed or vulnerable in the identified hazard
area. The following discusses Passaic County’s vulnerability, in a qualitative nature, to the drought hazard.
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Impact on Life, Health and Safety

The entire population of Passaic County is exposed to drought events (population of 510,562 people, according to
the 2013-2017 American Community Survey population estimates). Drought conditions can cause a shortage of
potable water for human consumption, both in quantity and quality. A decrease in available water may also impact
power generation and availability to residents.

Public health impacts may include an increase in heat-related illnesses, waterborne illnesses, recreational risks,
limited food availability, and reduced living conditions. 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. Other possible impacts to 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 2020).

Surface water supplies are affected more quickly during droughts than groundwater sources; however,
groundwater supplies generally take longer to recover. In addition to 145 suppliers of groundwater throughout
Passaic County, the following list provides the surface water suppliers for Passaic County (NJ Drinking Water
Watch 2019):

e Bloomingdale Water Company

e NJ American Water Resources — Little Falls

e Passaic Valley Water Commission

e Ringwood Water Department

e Totowa Water Department

e  Wayne Township Division of Water and Sewer

e N.J.D.W.S.C. — Wanaque North

e Passaic Valley W C High Crest

e  Woodland Park Water Department
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 Passaic County because the

County’s water is supplied by both surface water and groundwater. In the short-term, surface water supplies are
affected more quickly during droughts than groundwater sources.

The Centers for Disease Control and Prevention’s (CDC) 2016 Social Vulnerability Index (SVI) ranks U.S. Census
tracts on socioeconomic status, household composition and disability, minority status and language, and housing and
transportation. Passaic County’s overall score is 0.7768, indicating that its communities have high social
vulnerability and impacts from a drought event may be exacerbated (CDC 2016).

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 4.3.13 for the Wildfire risk assessment.
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Impact on Critical Facilities

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 water supplies such as potable water
used with fire-fighting services. Critical facilities in and adjacent to the wildfire hazard areas are considered
vulnerable to wildfire.

Water systems and thus distribution to the population may also be impacted by other hazards such as extreme
weather events. A good example is Superstorm Sandy where storm surge damaged critical water supply
infrastructure along the coast and high winds impacted energy distribution across the State which in turn impacted
the ability to supply water. As a result, NJDEP has developed new guidance aimed to ensure that repairs,
reconstruction, new facilities and operations/maintenance are focused on enhancing the resilience of critical
infrastructure (NJDEP 2017).

Impact on the Economy

Drought can produce a range of impacts that span many economic sectors and can reach beyond an area
experiencing physical drought. As previously discussed, water withdrawals are not only used for potable water
but for use in the commercial/industrial/mining sectors and power generation. When a state of water emergency
is declared by the Governor (when a potential or actual water shortage endangers the public health, safety and
welfare), the NJDEP may impose mandatory water restrictions and require specific actions to be taken by water
suppliers. According to the New Jersey Water Supply Plan, a water emergency seeks to cause as little disruption
as possible to commercial activity and employment (NJDEP 2017).

A prolonged drought can have a serious economic impact on a community. 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 may include placing limitations on when or how frequent lawns
can be watered, car washing services, or any other recreational/commercial outdoor use of water supplies. 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 (North Carolina State University 2013).

Increased demand for water and electricity can also result in shortages and higher costs for these resources.
Industries that rely on water for business could be impacted the most (e.g., landscaping businesses). Although
most businesses will still be operational, they may be impacted aesthetically. These aesthetic impacts are most
significant within the recreation and tourism industry. Moreover, droughts within another area could impact the
food supply and price of food for residents within the county.

Direct impacts of drought include reduced crop yield, increased fire hazard, reduced water levels, and damage to
wildlife and fish habitat. The many impacts of drought can be listed as economic, environmental, or social. Direct
and indirect losses include the following:

= Damage to crop quality and crop losses.

= Insect infestation leading to crop and tree losses.

= Plant diseases leading to loss of agricultural crops and trees.

= Reduction in outdoor activities.

= Increased risk of brush fires and wildfires due to dried crops, grasses, and dying trees.

When a drought occurs, the agricultural industry is most at risk in terms of economic impact and damage. For
example, crops may not mature leading to a lessened crop yield, wildlife and livestock may become
undernourished, land values could decrease, and ultimately there could be a financial loss for the farmer (FEMA,
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1997). Based on the 2017 Census of Agriculture, there were 89 farms in Passaic County, a 14% increase from the
2012 reports. The average farm size was 12 acres. Passaic County farms had a total market value of products
sold of $2.7 million in crop sales and $143,000 in livestock sales. Table 4.3.4-6 summarizes the acreage of
agricultural land exposed to the drought hazard.

Table 4.3.4-6. Agricultural Land in Passaic County in 2017

Land in Farms Total Cropland Harvested Cropland Irrigated Land
Number of Farms (acres) (acres) (acres) (acres)
89 1,893 308 270 101
Source:  USDA 2017
(D) Withheld to avoid disclosing data for individual farms

Impact on the Environment

Droughts can impact the environment because these events can trigger wildfires, increase insect infestations, and
exacerbate the spread of disease (NOAA 2020). Droughts will also impact water resources that are relied upon
by aquatic and terrestrial species. Ecologically sensitive areas, such as wetlands, can be particularly vulnerable to
drought periods because they are dependent on steady water levels and soil moisture availability to sustain growth.
As a result, these types of habitats can be negatively impacted after long periods of dryness (NJDEP 2017).

Droughts also have the potential to lead to water pollution due to the lack of rainwater to dilute any chemicals in
water sources. Contaminated water supplies may be harmful to plans and animals. If water is not getting into the
soils, the ground will dry up and become unstable. Unstable soils increase the risk of erosion and loss of topsoil
(North Carolina State University 2013).

Future Changes That May Impact Vulnerability

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

e Potential or projected development
e Projected changes in population

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

Projected Development

As discussed in Section 3 (County Profile), areas targeted for future growth and development have been identified
across Passaic County. The New Jersey Water Supply Plan indicates seasonal outdoor water use is rising and is
attributable to continued suburbanization and increases in residential and commercial lawn and landscape
maintenance. Changes in water demands by commercial/industrial users will depend on future development of
this water type use and how effectively efficiency techniques are implemented (NJDEP 2017).

Projected Changes in Population

Potable water use is the second largest water use sector and largest consumptive use in New Jersey. As such,
population projections, per capital water use and percent non-residential water use by water system are important
factors to consider when assessing future water needs. Passaic County has experienced population growth since
2010. The Boroughs of Bloomingdale, Wanaque and Woodland Park have experienced the greatest percentage of
growth since 2010; greater than 5% each. Increases in population may create greater strain on water resources in
those communities, throughout Passaic County and the region as a whole.
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Climate Change

As discussed above, most studies project that the State of New Jersey will see an increase in average annual
temperatures. Additionally, the State is projected to experience more frequency droughts which may affect the
availability of water supplies, primarily placing an increased stress on the population and their available potable
water. Agricultural needs may increase if the climate grows warmer but may decrease if more efficient irrigation
techniques are adopted broadly or if precipitation increases. A decrease in water supply, or increase in water
supply demand, may increase the County’s vulnerability to structural fire and wildfire events. Critical water-
related service sectors may need to adjust management practices and actively manage resources to
accommodate for future changes.

Vulnerability Change Since the 2015 HMP

When examining the change in the County’s vulnerability to drought events from the 2015 HMP to this update, it
is important to look at each entity that is exposed and vulnerable. The total population across the County has
experienced a slight increase, which can place a greater stress on the water supply during a drought event. In
terms of the agricultural industry for Passaic County, there has been a 14% increase in the number of farms since
the 2012 USDA report.
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4.3.5 Earthquake

The following section provides the hazard profile and vulnerability assessment for the earthquake hazard in
Passaic County.

2020 HMP Changes

»  All subsections have been updated using best available data.

» Previous occurrences were updated with events that occurred between 2015 and 2019.

» The New Jersey Geologic and Water Survey (NJGWS) updated liquefaction data was included in the
vulnerability assessment.

» Updated HAZUS-MH probabilistic modeling using v4.2 was conducted using updated inventory data.

» Impacts on the environment are summarized in the vulnerability assessment.

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

The location of an earthquake is commonly described by its focal depth and the geographic position of its
epicenter. The focal depth of an earthquake is the depth from the Earth’s surface to the region where an
earthquake’s energy originates, also called the focus or hypocenter. The epicenter of an earthquake is the point
on the Earth’s surface directly above the hypocenter (Shedlock and Pakiser 1997). Earthquakes usually occur
without warning and their effects can impact areas of great distance from the epicenter (FEMA 2001).

According to the U.S. Geological Survey (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; however, not all occur within the Passaic County planning area:

= 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.

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

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

= Liguefaction: 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.

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

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

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.5-1
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= Seiche: The sloshing of a closed body of water, such as a lake or bay, from earthquake shaking (USGS
2012a).

Earthquakes can cause large and sometimes disastrous landslides and mudslides. Any steep slope is vulnerable
to slope failure, often as a result of loss of cohesion in clay-rich soils. Unless properly secured, hazardous
materials can be released, causing significant damage to the environment and people. Earthen dams and levees
are highly susceptible to seismic events and the impacts of their eventual failures can be considered secondary
risks for earthquakes. Landslides are further discussed in Section 4.5.7 (Geologic Hazards) of this HMP update.

Earthquakes can also cause dam failures. The most common mode of earthquake-induced dam failure is
slumping or settlement of earth-fill dams where the fill has not been property compacted. If the slumping occurs
when the dam is full, then overtopping of the dam, with rapid erosion leading to dam failure is possible. Dam
failure is also possible if strong ground motions heavily damage concrete dams. Earthquake-induced landslides
into reservoirs have also caused dam failures.

Another secondary effect of earthquakes that is often observed in low-lying areas near water bodies is ground
liquefaction. Liquefaction is the conversion of water-saturated soil into a fluid-like mass. This can occur when
loosely packed, waterlogged sediments lose their strength in response to strong shaking. Liquefaction effects
may occur along the shorelines of the ocean, rivers, and lakes and they can also happen in low-lying areas away
from water bodies in locations where the ground water is near the earth’s surface.

Tsunamis are formed as a result of earthquakes, volcanic eruptions, or landslides that occur under the ocean.
When these events occur, huge amounts of energy are released as a result of quick, upward bottom movement.
A wave is formed when huge volumes of ocean water are pushed upward. A large earthquake can lift large
portions of the seafloor, which will cause the formation of huge waves (U.S. Search and Rescue Task Force Date
Unknown).

Location

Earthquakes are most likely to occur in the northern parts of New Jersey, which includes Passaic County, where
significant faults are concentrated; however, low-magnitude events can and do occur in many other areas of the
State. The National Earthquake Hazard Reduction Program (NEHRP) developed five soil classifications defined
by their shear-wave velocity that impact the severity of an earthquake. The soil classification system ranges from
A to E, as noted in Table 4.3.5-1, 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 4.3.5-1. 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
NEHRP  National Earthquake Hazard Reduction Program

Figure 4.3.5-1 illustrates the NEHRP soils located in the northeast quadrant of the State. The available NEHRP
soils information is incorporated into the HAZUS-MH earthquake model for the risk assessment (discussed in
further detail later in this section). According to this figure, Passaic County is predominately underlain by Class
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C soils, with bands of Class A in the central portion of the County and areas of Class D in the western and
southwestern areas.

Figure 4.3.5-1. Seismic Soils in Northeastern New Jersey

SEISMIC
SOIL
CLASS

| Class C—very dense soll
: and soft rock

Class D-stiff soil
- Class E-soft soll

Burlington

Source:

Note:

New Jersey Geological and Water Survey (NJGWS) and New Jersey Department of Environmental Protection (NJDEP) 2011
The black circle indicates the location of Passaic County. The County contains mainly Class C soils, with areas of Class A, B, D, and E.
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Figure 4.3.5-2. NEHRP Soils in Passaic County
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Liquefaction has been responsible for tremendous amounts of damage in 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. In terms of liquefaction susceptibility, the interior of the northwestern and
southeastern corners and some parts in central and western Passaic County have a medium susceptibility, and
southeastern Passaic County and the western edge and northwest corner of the County along the Passaic River
have a high liquefaction susceptibility (see Figure 4.3.5-3).
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Figure 4.3.5-3. Liquefaction Susceptibility Class in Passaic County
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Faults are observed and mapped at the surface. There is no known surface ground displacement along faults in
the eastern U.S. from historic earthquakes. Earthquake epicenters in eastern North America and the New Jersey
area, in general, do not now occur on known faults. The faults in these parts are from tectonic activity more than
200 million years ago (Muessig, 2013).

There are many faults in New Jersey; however, the Ramapo Fault, which separates the Piedmont and Highlands
Physiographic Provinces, is best known. Numerous minor earthquakes have been recorded in the Ramapo Fault
zone, a 10- to 20-mile-wide area lying adjacent to, and west, of the actual fault (Dombroski 1973 [revised 2005]).
Figure 4.3.5-4 illustrates the relationship of the Ramapo fault line with the physiologic provinces of New Jersey.
Passaic County is located in the Highlands and Piedmont Province and near the Ramapo Fault line.

Figure 4.3.5-4. Physiographic Provinces of New Jersey and the Ramapo Fault Line

Source: Dombroski 1973 (revised 2005)
Note: The red circle indicates the approximate location of Passaic County. The County is part of Piedmont Province.

Landslides include a wide range of ground movement, such as rock falls, deep failure of slopes, and shallow
debris flows. However, gravity acting on a steep slope is the primary reason for all landslides. For detailed
information regarding landslides and other geological hazards, see Section 4.3.8 (Geological Hazards). Other
contributing factors include:

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.5-7
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= Erosion by rivers, glaciers, or ocean waves that create oversteepened slopes

= Rock and soil slopes weakened through saturation by snowmelt or heavy rain

= Excess weight from accumulation of rain or snow, stockpiling of rock or ore, from waste piles, or from man-
made structures that may stress weak slopes to failure and other structures

Earthquakes may contribute to landslide hazards. Earthquakes create stresses that make weak slopes fail.
Earthquakes of magnitude 4.0 or greater have been known to trigger landslides. The susceptibility of slopes to
landsliding during earthquakes is illustrated in Figure 4.3.5-5. This data indicates that a majority of northern
Passaic County is classified as Class Al strongly cemented rock, slope angle 15 to 20 degrees. The Boroughs
of Ringwood and Wanaque are classified as Class All, strongly cemented rock, slope, angle 30-40 degrees. A
majority of southern Passaic County is not classified. Northeastern Wayne Township is classified as Class All
Small portions of Prospect Park, Hawthorne, Paterson and Clifton are classified as Class AV, strongly cemented
rock, slope angle >40 degrees.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.5-8
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Figure 4.3.5-5.

Susceptibility of Slopes to Landsliding During Earthquakes in Passaic County
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Extent

An earthquake’s magnitude and intensity are used to describe the size and severity of the event. Magnitude
describes the size at the focal point of an earthquake, and intensity describes the overall severity of shaking felt
during the event. The earthquake’s magnitude is a measure of the energy released at the source of the earthquake.
Magnitude was formerly expressed by ratings on the Richter scale but is now most commonly expressed using the
moment magnitude (Mw) scale. This scale is based on the total moment release of the earthquake (the product of
the distance a fault moved and the force required to move it). The scale is as follows:

= QGreat Mw > 8

=  Major Mw=70-7.9
=  Strong Mw=6.0-6.9
=  Moderate Mw=5.0-59
= Light Mw =4.0-49
= Minor Mw=3.0-3.9
=  Micro Mw=3.0-39

The most commonly used intensity scale is the modified Mercalli intensity scale. Ratings of the scale, as well as
the perceived shaking and damage potential for structures, are shown in Table 4.3.5-2. The modified Mercalli
intensity scale is generally represented visually using shake maps, which show the expected ground shaking at
any given location produced by an earthquake with a specified magnitude and epicenter An earthquake has only
one magnitude and one epicenter, but it produces a range of ground shaking at sites throughout the region,
depending on the distance from the earthquake, the rock and soil conditions at sites, and variations in the
propagation of seismic waves from the earthquake due to complexities in the structure of the earth’s crust. A
USGS shake map shows the variation of ground shaking in a region immediately following significant
earthquakes. Table 4.3.5-3 displays the MMI scale and its relationship to the areas peak ground acceleration
(PGA).

Table 4.3.5-2. Modified Mercalli Intensity Scale

Mercalli Intensity Description

a Felt by very few people; barely noticeable.

II Felt by few people, especially on upper floors.

11T Noticeable indoors, especially on upper floors, but may not be recognized as an earthquake.

v Felt by many indoors, few outdoors. May feel like passing truck.

v Felt by almost everyone, some people awakened. Small objects move; trees and poles may shake.

Felt by everyone; people have trouble standing. Heavy furniture can move; plaster can fall off walls.

Vi Chimneys may be slightly damaged.
VII People have difficulty standing. Drivers feel their cars shaking. Some furniture breaks. Loose bricks fall
from buildings. Damage is slight to moderate in well-built buildings; considerable in poorly built buildings.
VIII Well-built buildings suffer slight damage. Poorly built structures suffer severe damage. Some walls
collapse.
X Considerable damage to specially built structures; buildings shift off their foundations. The ground cracks.

Landslides may occur.

Most buildings and their foundations are destroyed. Some bridges are destroyed. Dams are seriously
X damaged. Large landslides occur. Water is thrown on the banks of canals, rivers, and lakes. The ground
cracks in large areas.

Most buildings collapse. Some bridges are destroyed. Large cracks appear in the ground. Underground

%4 pipelines are destroyed.

Almost everything is destroyed. Objects are thrown into the air. The ground moves in waves or ripples.

X Large amounts of rock may move.

Source:  USGS 2016¢
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Table 4.3.5-3. Modified Mercalli Intensity and PGA Equivalents

Modified
Mercalli Acceleration (%g)
Intensity (PGA) Perceived Shaking Potential Damage
1 <.17 Not Felt None
1I 17-14 Weak None
I 17-1.4 Weak None
v 14-39 Light None
A% 39-9.2 Moderate Very Light
VI 9.2-18 Strong Light
VII 18-34 Very Strong Moderate
VIII 34-65 Severe Moderate to Heavy

Source:  Freeman et al. 2004
Note: PGA Peak Ground Acceleration

The ground experiences acceleration as it shakes during an earthquake. The peak ground acceleration (PGA) is
the largest acceleration recorded by a monitoring station during an earthquake. PGA is a measure of how hard the
earth shakes in a given geographic area. It is expressed as a percentage of the acceleration due to gravity (%g).
Horizontal and vertical PGA varies with soil or rock type. Earthquake hazard assessment involves estimating the
annual probability that certain ground accelerations will be exceeded, and then summing the annual probabilities
over a time period of interest. Damage levels experienced in an earthquake vary with the intensity of ground
shaking and with the seismic capacity of structures, as noted in Table 4.3.5-4.

Table 4.3.5-4. Damage Levels Experienced in Earthquakes

Ground Motion
Percentage Explanation of Damages

Motions are widely felt by people; hanging plants and lamps swing strongly, but damage levels, if any,

90,
1-2%¢ are usually very low.

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

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

May cause significant damage in some modern buildings and very high levels of damage (including

_ 509
20 - 50%g collapse) in poorly designed buildings.

>50%g May causes higher levels of damage in many buildings, even those designed to resist seismic forces.

Source:  NJOEM 2011
Note: %g Peak Ground Acceleration

National maps of earthquake shaking hazards provide information for creating and updating seismic design
requirements for building codes, insurance rate structures, earthquake loss studies, retrofit priorities, and land use
planning. After thorough review of the studies, professional organizations of engineers update the seismic-risk
maps and seismic design requirements contained in building codes. The USGS updated the National Seismic
Hazard Maps in 2014 (Figure 4.3.5-6). New seismic, geologic, and geodetic information on earthquake rates and
associated ground shaking were incorporated into these revised maps.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.5-11
September 2020



Section 4.3.5: Risk Assessment - Earthquake

EXPLANATION
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Source: Petersen, et. al. 2014
Notes:

%g Percent acceleration force of gravity

PGA Peak ground acceleration

The red circle indicates the approximate location of Passaic County. The figure indicates that the county has a PGA between 3 and
5%g.

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year MRP in HAZUS-MH 2.1 to analyze
the earthquake hazard for Passaic County. In summary, a 100-year mean return period (MRP) event is an
earthquake with 1-percent chance that mapped ground motion levels (PGA) will be exceeded in any given year.
A 500-year MRP is an earthquake with 0.2 percent chance that mapped PGAs will be exceeded in any given year.
A 2,500-year MRP is an earthquake with 0.04 percent chance that mapped PGAs will be exceeded in any given
year.

The HAZUS analysis evaluates the statistical likelihood that a specific event will occur and what consequences
will occur. Figure 4.3.5-7 through Figure 4.3.5-9 illustrate the geographic distribution of PGA (%g) across the
County or 100-, 500- and 2,500-year MRP events by Census-tract.
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Figure 4.3.5-7. Peak Ground Acceleration 100-Year MRP for Passaic County
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Figure 4.3.5-8. Peak Ground Acceleration 500-Year MRP for Passaic County

Vo cr P i el
Waese Milford

¥

T, T
AL JI_I.'

= leriate PGA[%E) y
= U5, Rowte B |- Mo Fely < 0. 17) @ E]
— State Route ek (0,17 - 1.4 :

= Tall Highway IV « Light (1.4 3.9}
—= Rail Line BN W - Maderate (3.9 - 9.0) Inforrmaticon Metwsrk, 2014

[ Munkcipal Boundary B V1 - Strong (9.2 - 18) HATLETRIW2. 3008 g

Data Sources: NJDOT, 2004; M) Geographe:

B VN Very Strong (18:34) — Wiles

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey
September 2020




%ﬁ‘ Y__ Section 4.3.5: Risk Assessment - Earthquake

Figure 4.3.5-9. Peak Ground Acceleration 2,500-Year MRP for Passaic County
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Previous Occurrences and Losses

New Jersey has a fairly extensive history of earthquakes. Small earthquakes occur several times a year and
generally do not cause significant damage. The largest earthquake to impact New Jersey occurred in 1783. That
earthquake, a magnitude 5.3 quake, occurred west of New York City and was felt from New Hampshire to
Pennsylvania (Stover and Coffman 1993). Figure 4.3.5-10 illustrates earthquake events with epicenters located
in New Jersey. Of the 178 events in the State, 14 earthquake epicenters were located in Passaic County. The
majority of earthquakes that 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), which is located within Passaic
County.

The largest earthquake with its epicenter in Passaic County was a magnitude 2.7 quake centered in Pompton Lakes
in 1947 (Stover and Coffman 1993; NJGWS 2014). The most recent earthquake with its epicenter in Passaic
County occurred on July 18, 2014, and was located approximately 2.5 miles southwest of Ringwood.

Earthquake events that have impacted Passaic County between 2014 and 2019 are listed in Table 4.3.5-6. The
State of New Jersey has not been included in any FEMA DR or EM declarations for earthquake events. For events
that occurred prior to 2014, refer to Appendix E (Risk Assessment Supplement). Not all earthquake events that
may have been felt in Passaic County are included in the table below due to the extent of documentation and the
fact that not all sources may have been identified or researched.

Table 4.3.5-6. Earthquake Events with Epi-Centers in Passaic County, 2014 to 2019

FEMA
Magnitude Declaration County
Date of Event Earthquake Number Designated? Epi-Center Location
July 18, 2014 0.8 Earthquake N/A N/A Ringwood, New Jersey
February 19, 2016 1.1 Earthquake N/A N/A Butler, New Jersey
February 21, 2016 0.5 Earthquake N/A N/A Kinnelon, New Jersey
February 21, 2016 0.3 Earthquake N/A N/A Kinnelon, New Jersey
February 21, 2016 0.4 Earthquake N/A N/A Butler, New Jersey
February 24, 2016 0.4 Earthquake N/A N/A Kinnelon, New Jersey
May 27,2016 0.8 Earthquake N/A N/A Kinnelon, New Jersey
June 25,2016 0.8 Earthquake N/A N/A Kinnelon, New Jersey
July 12,2015 1.0 Earthquake N/A N/A Wanaque, New Jersey
January 1, 2016 2.1 Earthquake N/A N/A Ringwood, New Jersey
August 9, 2016 1.0 Earthquake N/A N/A Wanaque, New Jersey
August 9, 2016 0.5 Earthquake N/A N/A Butler, New Jersey
September 20, 2016 0.6 Earthquake N/A N/A Ringwood, New Jersey
August 4, 2019 0.8 Earthquake N/A N/A Pompton Lakes, New Jersey
Source: NJGWS 2019; USGS 2019
N/A Not Applicable/Not Available
NJ New Jersey
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Probability of Future Occurrences

Earthquakes cannot be predicted and may occur any time of the day or year. The probability of damaging
earthquakes affecting New Jersey and Passaic County is low. However, there is a definite threat of major
earthquakes that could cause widespread damage and casualties in New Jersey. Major earthquakes are infrequent

in the State and may occur only once every few hundred years or longer, but the consequences of major
earthquakes would be very high.

In Section 4.4 (Hazard Ranking), the identified hazards of concern for Passaic County were ranked. The
probability of occurrence, or likelihood of the event, is one parameter used for hazard rankings. Based on historical
records and input from the Steering Committee and Planning Committee, the probability of occurrence for
earthquake events in the County is considered ‘rare’ that have caused significant impacts to the County and its
assets.

Climate Change Impacts

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 slip and stimulate volcanic activity according to research into prehistoric earthquakes and volcanic
activity. National Aeronautics and Space Administration (NASA) and USGS scientists found that retreating
glaciers in southern Alaska might be opening the way for future earthquakes (NJOEM 2019).

Secondary impacts of earthquakes could be magnified by future climate change. Soils saturated by repetitive
storms could experience liquefaction during seismic activity because of the increased saturation. Dams storing
increased volumes of water from changes in the hydrograph could fail during seismic events. There are currently
no models available to estimate these impacts (NJOEM 2019).

4.3.5.2 Vulnerability Assessment

A probabilistic assessment was conducted for the 100-, 500- and 2,500-year MRPs through a Level 2 analysis in
HAZUS-MH v4.2 to analyze the earthquake hazard and provide a range of loss estimates. Refer to Section 4.2
(Methodology and Tools) for additional details on the methodology used to assess earthquake risk.

Impact on Life, Health, and Safety

The entire County may experience an earthquake. However, the degree of impact is dependent on many factors
including the age and type of construction people live in, the soil types their homes are located on, and the intensity
of the earthquake. Whether directly or indirectly impacted, residents could be faced with business closures, road
closures that could isolate populations, and loss of function of critical facilities and utilities.

According to the 2017 American Community Survey annual estimate, Passaic County had a population of 510,562
people. Overall, risk to public safety and loss of life from an earthquake in the County is minimal for low
magnitude events. However, there is a higher risk to public safety for those inside buildings due to structural
damage or people walking below building ornamentations and chimneys that may be shaken loose and fall because
of an earthquake.

As noted earlier, NEHRP Soil Classes D and E and Liquefaction Class 4 soils can amplify ground shaking to
damaging levels even during a moderate earthquake, and thus increase risk to the population. Populations within
municipalities located on NEHRP Class D and E soils and high liquefaction susceptible soils were estimated and
are listed in Table 4.3.5-7 below (also refer to Figure 4.3.5-9). Overall, approximately 73,422 residents (14.4% of
the County’s population) reside on NEHRP class D and E soils. In addition, 8,867 people (1.7% of the County’s
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population) reside in areas of high susceptibility to liquefaction. The Borough of Pompton Lakes has the greatest
percent of its population living on both NEHRP Class D and E soils (85.8% of total population) and Liquefaction
Class 4 soils (11.3% of total population).

Table 4.3.5-7. Approximate Population within NEHRP and Liquefaction Areas

American Estimated Population Exposed
Municipality cor?zn(l)l;gl_tzyosll%vey NEHRP % of Total Liquefaction % of Total
Population D&E Soils Class 4
Bloomingdale, Borough of 8,139 0 0.0% 0 0.0%
Clifton, City of 86,207 14,874 17.3% 3 0.0%
Haledon, Borough of 8,440 0 0.0% 417 4.9%
Hawthorne, Borough of 19,065 3,749 19.7% 4 0.0%
Little Falls, Township of 14,524 1,502 10.3% 1,222 8.4%
North Haledon, Borough of 8,564 0 0.0% 0 0.0%
Passaic, City of 71,057 14,101 19.8% 2,375 3.3%
Paterson, City of 147,890 7,325 5.0% 369 0.2%
Pompton Lakes, Borough of 11,205 9,612 85.8% 1,267 11.3%
Prospect Park, Borough of 5,955 86 1.4% 0 0.0%
Ringwood, Borough of 12,451 0 0.0% 0 0.0%
Totowa, Borough of 10,829 2,347 21.7% 68 0.6%
Wanaque, Borough of 11,782 1,981 16.8% 0 0.0%
Wayne, Township of 55,154 15,941 28.9% 3,099 5.6%
West Milford, Township of 26,759 977 3.7% 0 0.0%
Woodland Park, Borough of 12,542 927 7.4% 43 0.3%
Passaic County (Total) 510,562 73,422 14.4% 8,867 1.7%
Sources:  NJDEP/NJGWS 2015; American Community Survey 2013 — 2017 5-year Estimates
< Less than

NEHRP  National Earthquake Hazard Reduction Program

Populations considered most vulnerable are those located in/near the built environment, particularly those near
unreinforced masonry construction. Of these most vulnerable populations, socially vulnerable populations,
including the elderly (persons over age 65) and individuals living below the poverty threshold, are most
susceptible. Factors leadings to this higher susceptibility include decreased mobility and financial ability to react
or respond during a hazard, and the location and construction quality of their housing. According to the 2013 —
2017 5-year American Community Survey (ACS) estimates, there are 86,667 total persons living below the
poverty level and 69,429 persons over the age of 65 years in Passaic County.

As a result of an earthquake event, residents may be displaced or require temporary to long-term sheltering. The
number of people requiring shelter is generally less than the number displaced as some displaced persons use
hotels or stay with family or friends following a disaster event. Table 4.3.5-8 summarizes the households HAZUS-
MH v4.2 estimates will be displaced and population that may require short-term sheltering for the 100-, 500- and
2,500-year MRP events. HAZUS-MH estimates there will be no displaced households or people seeking short-
term shelter as a result of the 100-year MRP event.
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Table 4.3.5-8. Estimated Number of Households Displaced and Persons Seeking Shelter During
Earthquake Events

Persons Seeking

Displaced Short-term
Scenario Households Shelter
100-Year Earthquake MRP 0 0
500-Year Earthquake MRP 92 83
2,500-Year Earthquake MRP 1,129 1,018
Source:  HAZUS-MH 4.2
Note:
MRP Mean return period

The number of displaced households and persons seeking shelter was calculated using the 2010 U.S. Census data (HAZUS-MH 4.2 default
demographic data).

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

There are no injuries or casualties estimated for the 100-year MRP event. Table 4.3.5-9 and Table 4.3.5-10
summarize the county-wide injuries and casualties estimated for the 500-year MRP and 2,500-year MRP
earthquake events, respectively.

Table 4.3.5-9. Estimated Number of Injuries and Casualties from the 500-Year MRP Earthquake Event

Time of Day
Level of Severity
2:00 PM
Injuries 17 25 18
Hospitalization
Casualties 0 0 0

Source: HAZUS-MH 4.2

Table 4.3.5-10. Estimated Number of Injuries and Casualties from the 2,500-Year MRP Earthquake
Event

Time of Day
Level of Severity 2:00 PM
Injuries 173 236 172
Hospitalization 27 40 29
Casualties 3 4 3

Source: HAZUS-MH 4.2
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Impact on General Building Stock

The entire County’s general building stock is considered at risk and exposed to this hazard. As stated earlier, soft
soils (NEHRP soil classes D and E) can amplify ground shaking to damaging levels even during a moderate
earthquake (NYCEM 2003). Therefore, buildings located on NEHRP soil classes D and E and high liquefaction
susceptible soils are at increased risk of damage from an earthquake. Table 4.3.5-10 summarizes the number and
replacement cost value of buildings in Passaic County located on NEHRP soils classes D and E and liquefaction
class 4 soils.

There is a strong correlation between PGA and damage a building might undergo (NYCEM 2003). The HAZUS-
MH model is based on best available earthquake science and aligns with these statements. The HAZUS-MH
probabilistic earthquake model was applied to analyze effects from the earthquake hazard on general building
stock in Passaic County. Refer to Figure 4.3.5-7 through Figure 4.3.5-9 earlier in this profile which illustrates the
geographic distribution of PGA (g) across the County for 100-, 500- and 2,500-year MRP events at the Census-
tract level.

A building’s construction determines how well it can withstand the force of an earthquake. The NYCEM report
indicates that unreinforced masonry buildings are most at risk during an earthquake because the walls are prone
to collapse outward, whereas steel and wood buildings absorb more of the earthquake’s energy. Additional
attributes that affect a building’s capability to withstand an earthquake’s force include its age, number of stories,
and quality of construction. HAZUS-MH v4.2 considers building construction and age of building as part of the
analysis. Because a custom general building stock was used for this HAZUS-MH v4.2 analysis, the building ages
and building types from the inventory were incorporated into the HAZUS-MH v4.2 model.
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Table 4.3.5-10. Number of Buildings within NEHRP and Liquefaction Areas

Estimated Building Stock Exposed

3% 3 ] 5 Suf+ F £« 5

§E% g 2 S 5Esz & Ly g

Number Total EZE S = S ES 50 S X S

of Replacement £ 5 i N i L 2E =~ < g = <

Municipality Buildings Cost Value (RCV)

Bloomingdale, Borough of 2,611 $1,784,142,939 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Clifton, City of 21,859 $21,649,495,205 2,812 12.9% $3,634,386,595 16.8% 9 0.0% $74,775,273 0.3%
Haledon, Borough of 1,809 $1,708,591,489 0 0.0% $0 0.0% 97 5.4% $227,781,995 13.3%
Hawthorne, Borough of 5,923 $4,588,063,085 1,085 18.3% $1,167,842,961 25.5% 21 0.4% $117,166,978 2.6%
Little Falls, Township of 3,412 $4,633,701,650 313 9.2% $537,389,062 11.6% 324 9.5% $190,088,565 4.1%
North Haledon, Borough of 2,698 $2,317,277,271 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Passaic, City of 6,918 $11,948,345,444 1,316 19.0% $3,236,544,504 27.1% 164 2.4% $548,244,658 4.6%
Paterson, City of 23,609 $55,984,762,201 1,935 8.2% $10,378,159,968 18.5% 202 0.9% $1,884,547,741 3.4%
Pompton Lakes, Borough of 3,081 $1,853,779,603 2,691 87.3% $1,452,420,047 78.3% 427 13.9% $206,801,933 11.2%
Prospect Park, Borough of 1,101 $709,318,581 19 1.7% $55,995,688 7.9% 0 0.0% $0 0.0%
Ringwood, Borough of 4,486 $2,724,021,483 0 0.0% $0 0.0% 0 0.0% $0 0.0%
Totowa, Borough of 3,771 $6,476,350,669 867 23.0% $1,250,418,714 19.3% 34 0.9% $236,051,850 3.6%
Wanaque, Borough of 3,157 $2,211,149,264 567 18.0% $626,502,724 28.3% 0 0.0% $0 0.0%
Wayne, Township of 17,646 $19,125,773,073 4,754 26.9% $7,086,817,603 37.1% 1,016 5.8% $2,940,894,643 15.4%
West Milford, Township of 10,794 $9,348,319,367 451 4.2% $633,245,914 6.8% 0 0.0% $0 0.0%
Woodland Park, Borough of 3,473 $17,134,672,551 349 10.0% $926,675,502 5.4% 17 0.5% $42,215,476 0.2%
Passaic County (Total) 116,348 $164,197,763,874 17,159 14.7% $30,986,399,283 18.9% 2,311 2.0% $6,468,569,113 3.9%

Sources: NJDEP/NJGWS 2015; Passaic County; NJGIN MODIV 2018, Microsoft 2018, Open Street Map 2019, and RS Means 2019
Note: RCV = Replacement Cost Value; NEHRP = National Earthquake Hazard Reduction Program; % = Percent
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Potential building damage was evaluated by HAZUS-MH 4.2 across the following damage categories: none,
slight, moderate, extensive, and complete. Table 4.3.5-12 provides definitions of these five categories of damage
for a light wood-framed building. Definitions for other building types are included in HAZUS-MH technical
manual documentation. The results of potential damage for buildings in Passaic County categorized by general
occupancy classes (i.e., residential, commercial, industrial, etc.) from HAZUS-MH v4.2 are summarized in

Table 4.3.5-13.

Table 4.3.5-12. Example of Structural Damage State Definitions for a Light Wood-Framed Building

Damage
Category

Slight

Small plaster or gypsum-board cracks at corners of door and window openings and wall-ceiling intersections;

Description

small cracks in masonry chimneys and masonry veneer.

Moderate

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

toppling of tall masonry chimneys.

Extensive

Large diagonal cracks across shear wall panels or large cracks at plywood joints; permanent lateral movement
of floors and roof; toppling of most brick chimneys; cracks in foundations; splitting of wood sill plates and/or
slippage of structure over foundations; partial collapse of room-over-garage or other soft-story configurations.

Complete

Structure may have large permanent lateral displacement, may collapse, or be in imminent danger of collapse
due to cripple-wall failure or the failure of the lateral load resisting system; some structures may slip and fall

off the foundations; large foundation cracks.

Source: HAZUS-MH Technical Manual

Table 4.3.5-13. Estimated Buildings Damaged by General Occupancy for the 500-Year and 2,500-Year

MRP Earthquake Events
Total
N e 500-Year MRP 2,500-Year MRP
Buildings Percent (%) Percent (%)
Occupancy in Severity of Building Buildings in Building Buildings in
Class Occupancy Expected Damage Count Occupancy Class Count Occupancy Class
None 101,600 98.1% 87,677 84.7%
Residential Minor 1,564 1.5% 12,065 11.7%
Exposure (Single
and Multi- 103,560 Moderate 347 0.3% 3,234 3.1%
Family
Dwellings) Severe 44 0.0% 506 0.5%
Complete Destruction 4 0.0% 78 0.1%
None 7,717 96.0% 6,320 78.6%
Minor 237 3.0% 1,021 12.7%
Commercial 8,039 Moderate 75 0.9% 571 7.1%
Buildings
Severe 9 0.1% 113 1.4%
Complete Destruction 1 0.0% 13 0.2%
None 1,483 95.2% 1,187 76.2%
Minor 53 3.4% 205 13.2%
Industrial 1,558 Moderate 19 1.2% 133 8.5%
Buildings
Severe 3 0.2% 31 2.0%
Complete Destruction 0 0.0% 3 0.2%
Government, None 3,062 96.3% 2,543 80.0%
Religion,
Agricultural, and 3,180 Minor 86 2.7% 378 11.9%
Education
Buildings Moderate 28 0.9% 209 6.6%
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Total
Number of 500-Year MRP 2,500-Year MRP
Buildings Percent (%) Percent (%)
Occupancy in Severity of Building Buildings in Building Buildings in
Class Occupanc Expected Damage Count Occupancy Class Count Occupancy Class
Severe 4 0.1% 44 1.4%
Complete Destruction 0 0.0% 5 0.2%
Source: HAZUS-MH 4.2
Notes:
< Less than
MRP Mean return period

Building damage as a result of the 100-, 500-, and 2,500-year MRP earthquakes were estimated for each
municipality using HAZUS-MH v4.2; refer to Table 4.3.5-14. Damage loss estimates include structural and
non-structural damage to the building and loss of contents.
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Table 4.3.5-14. Estimated Building Damages (Structure and Contents) from the 100-, 500- and 2,500-Year MRP Earthquake Events

Estimated Total Damages (All Occupancies)

Municipality
Total RCV 100-Year % Total 500-Year % Total 2,500-Year % Total
Bloomingdale, Borough of $1,784,142,939 $0 0.0% $445,754 0.0% $9,132,213 0.5%
Clifton, City of $21,649,495,205 $0 0.0% $19,267,698 0.1% $304,113,756 1.4%
Haledon, Borough of $1,708,591,489 $0 0.0% $1,275,062 0.1% $20,438,146 1.2%
Hawthorne, Borough of $4,588,063,085 $0 0.0% $3,990,712 0.1% $64,198,583 1.4%
Little Falls, Township of $4,633,701,650 $0 0.0% $3,116,888 0.1% $51,652,066 1.1%
North Haledon, Borough of $2,317,277,271 $0 0.0% $1,563,539 0.1% $26,088,786 1.1%
Passaic, City of $11,948,345,444 $0 0.0% $12,868,045 0.1% $188,326,446 1.6%
Paterson, City of $55,984,762,201 $0 0.0% $52,688,404 0.1% $784,303,319 1.4%
Pompton Lakes, Borough of $1,853,779,603 $51,225 0.0% $2,709,280 0.1% $35,827,007 1.9%
Prospect Park, Borough of $709,318,581 $0 0.0% $341,394 0.0% $6,318,790 0.9%
Ringwood, Borough of $2,724,021,483 $0 0.0% $855,204 0.0% $17,206,071 0.6%
Totowa, Borough of $6,476,350,669 $0 0.0% $5,672,806 0.1% $89,098,050 1.4%
Wanaque, Borough of $2,211,149,264 $0 0.0% $845,445 0.0% $16,275,104 0.7%
Wayne, Township of $19,125,773,073 $98 0.0% $18,644,953 0.1% $283,101,858 1.5%
West Milford, Township of $9,348,319,367 $0 0.0% $3,036,016 0.0% $57,972,037 0.6%
Woodland Park, Borough of | $17,134,672,551 $0 0.0% $6,007,795 0.0% $126,173,792 0.7%
Passaic County (Total) $164,197,763,874 $51,322 0.0% $133,328,997 0.1% $2,080,226,025 1.3%

Source:  HAZUS-MH 4.2

Notes:
< Less than
MRP Mean return period

*Total Damages is the sum of damages for all occupancy classes (residential, commercial, industrial, agricultural, educational, religious, and government).
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HAZUS-MH v4.2 estimates there may be an estimated $133.3 million in damages to buildings as a result of a 500-
year earthquake event. This includes structure and content damages and accounts for less than 1% of total
replacement cost value in Passaic County. For a 2,500-year MRP earthquake event, HAZUS-MH estimates greater

than $2 billion in potential building damage, approximately 1.3% of the total general building stock replacement
cost value.

Historically, Building Officials Code Administration (BOCA) regulations in the northeast states were developed
to address local concerns, including heavy snow loads and wind. Seismic requirements for design criteria are not
as stringent as those of the west coast of the United States, which rely on the more seismically focused Uniform
Building Code. As such, a smaller earthquake in the northeast can cause more structural damage than if it would
occur in the west.

Impact on Critical Facilities

All critical facilities in Passaic County are considered exposed to the earthquake hazard. Refer to subsection
“Critical Facilities” in Section 3 (County Profile) of this HMP for a complete inventory of critical facilities in
Passaic County.

Two sets of exposure analyses were conducted for critical facilities. The first analysis reviewed the number of
critical facilities constructed on NEHRP classes D or E soils and liquefaction class 4 soils. Of the 903 critical
facilities in the County, 155 are located on NEHRP classes D or E soils and 19 are located on liquefaction class 4
soils. Furthermore, 78 of the critical facilities located on NEHRP classes D or E soils and 12 of the critical facilities
located on the liquefaction class 4 soils are considered lifelines for the County. Appendix E (Risk Assessment
Supplement) summarizes the number of critical facilities, by type, located on NEHRP Soil classes D or E and
liquefaction class 4 soils. Figures summarizing the number of critical facilities by type per municipality in Passaic
County located on Liquefaction class 4 soils and NEHRP soil class D or E are illustrated by Figure 4.3.5-11 and
Figure 4.3.5-12, respectively.
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Figure 4.3.5-12. Number of Critical Facilities Located in the NEHRP Class D and E Soil Type Hazard Area
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Notes: EOC = Emergency Operation Centers, EMS = Emergency Management Services, DPW = Department of Public Works

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey
September 2020

4.3.5-28



: eg) : Section 4.3.5: Risk Assessment - Earthquake
L3

An exposure analysis was conducted to estimate the number of miles major transportation routes that are built on
soft or loose soils most vulnerable to impacts from earthquake events; refer to Table 4.3.5-19. According to the
exposure analysis, Interstate 80, NJ Route 21, U.S. Route 46, Garden State Parkway, NJ Route 7, and NJ State
Highway 23 are located on NEHRP soil classes D and E. Overall, there are 18.9 miles or 34-percent of the total
highway miles in Passaic County (i.e., 55 miles of highway) that are built on soft soils classified as NEHRP D and
E soil types and at risk of severe ground shaking from earthquake events. Additionally, there are 0.4 miles or 0.8-
percent of the total highway miles in Passaic County that are built on wet and loose soils classified as Class 4
liquefaction soils.

Table 4.3.5-19. Miles of Major Transportation Routes Exposed to Earthquake Hazard Areas

Total Exposure to NEHRP Soils & Class 4 Liquification Hazard Area
Miles in Class 4

Liquefaction = % of Total
Soils

Road Type Passaic NEHRP % of NEHRP % of
County Class E Soils Total Class D Soils Total

Highways 55.5 0.5 0.9% 18.4 33.1% 0.4 0.8%
Source: Passaic County, NJDEP/NJGWS 2015, NJDOT 2016

The HAZUS-MH v4.2 earthquake model was used to assign a probability of each damage state category defined
in Table 4.3.5-15 through Table 4.3.5-17 to every critical facility in the planning area for the 100-, 500-, and 2,500-
year MRP events, which was then averaged across the facility category. In addition, HAZUS-MH v4.2 estimates
the time to restore critical facilities to fully functional use. Results are presented as a probability of being
functional at specified time increments (days after the event). For example, HAZUS-MH v4.2 might estimate that
a facility has 5% chance of being fully functional at Day 3, and a 95% chance of being fully functional at Day 90.
For percent probability of sustaining damage, the minimum and maximum damage estimated value for that facility
type is presented.

As aresult of a 100-year MRP event, HAZUS-MH v4.2 estimates that critical facilities will be nearly 100-percent
functional with negligible damages. Therefore, the impact to critical facilities is not significant for the 100-year
event. Whereas, for the 500- and 2,500-year MRP events, functionality can approximately decrease as low as 20-
and 70-percent, respectively.

Table 4.3.5-15. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in Passaic
County for the 100-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Slight Moderate Extensive | Complete DEVS DEVAR]) DEVAST)

Critical Facilities
Medical 97-99 1-2 0-1 <1 0 97-99 99-100 100 100
Police 97-99 1-2 0-1 <1 <1 97-99 99-100 100 100
Fire 97-100 0-2 0-1 <1 <1 97-100 99-100 100 100
EOC 99.7-99.8 <1 <1 0 0 100 100 100 100
School 99-100 0-1 <1 <1 0 99-100 100 100 100

Utilities

Potable 99.9-100 <1 <1 0 0 100 100 100 100
Wastewater 99.8-100 <l <l 0 0 100 100 100 100
Electric 99.8-100 <1 <1 0 0 100 100 100 100
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Percent Probability of Sustaining Damage Percent Functionality
None Slight Moderate Extensive | Complete DEVAE DEVS DEVAR]) DEVAST)
Communication | 99.9-100 <l <l 0 0 100 100 100 100

Source: HAZUS-MH 4.2

Notes:

< Less than

EOC Emergency Operations Center

Table 4.3.5-16. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Passaic County for the 500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality
Slight Moderate Extensive Complete Day 7 DEVAR])
Critical Facilities
Medical 78-91 6-13 3-7 0-2 <1 78-91 90-97 98-100 99-100
Police 78-90 6-13 3-7 0-2 <1 78-90 90-97 98-100 99-100
Fire 78-96 3-13 1-7 0-2 <1 78-96 91-99 98-100 99-100
EOC 94-96 3-5 1 <1 <1 94-96 98-99 100 100
School 97-99 1-9 0-4 0-1 <1 87-99 96-100 99-100 100
Utilities
Potable 97-100 0-2 <1 <1 0 99-100 100 100 100
Wastewater 93-100 0-5 0-2 <1 <1 95-100 100 100 100
Electric 93-100 0-5 0-2 <1 <1 98-100 100 100 100
Communication | 98-100 0-2 <1 <1 0 100 100 100 100
Source: HAZUS-MH 4.2
Notes:
< Less than
EOC Emergency Operations Center

MRP Mean return period

Table 4.3.5-17. Estimated Damage and Loss of Functionality for Critical Facilities and Utilities in
Passaic County for the 2,500-Year MRP Earthquake Event

Percent Probability of Sustaining Damage Percent Functionality

None Slight Moderate Extensive Complete Day 7 DEVA]) DEVASTI)

Critical Facilities
Medical 31-65 | 18-23 12-25 4-13 1-9 31-65 53-83 79-96 85-98
Police 26-65 | 18-23 12-25 4-13 1-24 26-65 44-89 65-96 71-98
Fire 29-92 11-23 6-25 1-13 0-15 29-92 50-93 74-99 80-99
EOC 60-75 | 14-19 8-12 2-3 0-7 60-75 79-90 90-98 92-99
School 39-91 7-25 2-21 0-7 0-12 3991 62-97 81-100 85-100
Utilities
Potable ‘ 61-98 ‘ 2-14 ‘ 0-10 0-1 0-18 ‘ 71-99 ‘ 84-100 ‘ 85-100 | 91-100
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Percent Probability of Sustaining Damage Percent Functionality
Slight Moderate Extensive Complete DEVAE DEVAS DEVAR]Y DEVAT
Wastewater 36-98 2-16 0-23 0-5 0-21 44-98 75-100 76-100 81-100
Electric 36-98 2-16 0-23 0-5 0-21 58-99 77-100 80-100 95-100
Communication | 74-98 2-14 0-11 0-1 0-1 93-100 99-100 99-100 100
Source: HAZUS-MH 4.2
Notes:
< Less than
EOC Emergency Operations Center

MRP Mean return period

Impact on Economy

Earthquakes also have impacts on the economy, including loss of business function, damage to inventory,
relocation costs, wage loss, and rental loss due to the repair/replacement of buildings. HAZUS-MH v4.2 estimates
building-related economic losses, including income losses (wage, rental, relocation, and capital-related losses) and
capital stock losses (structural, non-structural, content, and inventory losses). Economic losses estimated by
HAZUS-MH v4.2 are summarized in Table 4.3.5-19.

Table 4.3.5-19. Economic Losses for Earthquake MRP Events

Mean Return Period

Level of Severity 100-year 500-year 2,500-year
Income Losses
Wage $2,800 $300,940 $2,711,760
Capital Related $1,700 $111,310 $1,041,970
Rental $3,400 $739,170 $6,373,260
Relocation $9,800 $1,522,170 $13,946,930
Subtotal $17,700 $2,676,190 $24,073,920
Capital Stock Losses
Structural $19,200 $3,450,440 $29,892,960
Non-Structural $27,900 $6,763,410 $110,136,460
Content $3,600 $3,118,990 $67,993,120
Inventory $0 $117,180 $2,345,820
Subtotal $50,700 $13,450,020 $210,368,360

Source: HAZUS-MH v4.2

Although the HAZUS-MH v4.2 analysis did not compute damage estimates for individual roadway segments and
railroad tracks, assumedly these features would undergo damage due to ground failure, resulting in interruptions
of regional transportation and of distribution of materials. Losses to the community that would result from damage
to lifelines could exceed costs of repair (FEMA 2012).

Earthquake events can significantly affect road bridges, many of which provide the only access to certain
neighborhoods. Because softer soils generally follow floodplain boundaries, bridges that cross watercourses
should be considered vulnerable. Another key factor in degree of vulnerability is age of facilities and
infrastructure, which correlates with standards in place at times of construction of these. HAZUS-MH estimated
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economic impacts to Passaic County for 15-years after the earthquake event, including impacts to transportation
infrastructure.

In terms of the transportation infrastructure, HAZUS-MH estimates $30,000, $1.82 million, $15.48 million in
economic losses to bridges, highways, railways, light rail, bus, ferry, port, and airport facilities in Passaic County
for the 100-year, 500-year, and 2,500-year MRP earthquake events, respectively. Ultility systems, including
potable water, wastewater, natural gas, oil systems, electrical power, and communication systems, are estimated
to experience approximately $30,000, $8.64 million, $182 million in economic losses during the 100-year, 500-
year, and 2,500-year MRP earthquake events, respectively.

HAZUS-MH 4.2 also estimates the volume of debris that may be generated as a result of an earthquake event to
enable the study region to prepare and rapidly and efficiently manage debris removal and disposal. Debris
estimates are divided into two categories: (1) reinforced concrete and steel that require special equipment to break
it up before it can be transported, and (2) brick, wood, and other debris that can be loaded directly onto trucks with
bulldozers (HAZUS-MH Earthquake User’s Manual 2020).

For the 100-year MRP event, HAZUS-MH 4.2 estimates that debris will only be generated for the Borough of
Pompton Lakes (approximately 32 tons of brick and wood and 7 tons of steel and concrete). For the 500-year MRP
event, HAZUS-MH 4.2 estimates more than 50,000 tons of debris will be generated county-wide. For the 2,500-
year MRP event, HAZUS-MH 4.2 estimates greater than 440,000 tons of debris will be generated county-wide.
Table 4.3.5-21 summarizes the estimated debris generated as a result of these events by municipality.

Table 4.3.5-21. Estimated Debris Generated by the 100- year 500- and 2,500-year MRP Earthquake
Events

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

Municipality (tons) (tons) (tons) (tons) (tons) (tons)
Bloomingdale, Borough of 0 0 201 53 1,297 524
Clifton, City of 0 5,491 2,353 35,418 25,311
Haledon, Borough of 0 0 412 154 2,577 1,557
Hawthorne, Borough of 0 0 1,142 452 7,467 4,891
Little Falls, Township of 0 0 999 381 6,584 4,093
North Haledon, Borough of 0 0 508 152 3,216 1,561
Passaic, City of 0 0 3,617 1,575 23,935 19,146
Paterson, City of 0 0 15,525 6,747 101,037 76,171
Pompton Lakes, Borough of 32 7 638 223 4,389 3,066
Prospect Park, Borough of 0 0 126 33 810 337
Ringwood, Borough of 0 0 354 90 2,321 903
Totowa, Borough of 0 0 1,660 793 10,784 8,443
Wanaque, Borough of 0 0 326 104 2,228 1,117
Wayne, Township of 0 0 5,262 1,996 35,531 25,131
West Milford, Township of 0 0 1,209 360 8,072 3,691
Woodland Park, Borough of 0 0 2,632 674 18,273 7,628
Passaic County (Total) 32 7 40,103 16,139 263,938 183,570

Source: HAZUS-MH 4.2
Notes: MRP Mean return period
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Impact on the Environment

According to USGS, earthquakes can cause damage to the surface of the Earth in various forms depending on the
magnitude and distribution of the event (USGS 2020). Surface faulting is one of the major seismic components
to earthquakes that can create wide ruptures in the ground. Ruptures can have a direct impact on the landscape
and natural environment because it can disconnect habitats for miles isolating animal species or tear apart plant
roots.

Furthermore, ground failure as a result of soil liquefaction can have an impact on soil pores and retention of water
resources (USGS 2020). The greater the seismic activity and liquefaction properties of the soil, the more likely
drainage of groundwater can occur which depletes groundwater resources. In areas where there is higher pressure
of groundwater retention, the pores can build up more pressure and make soil behave more like a fluid rather than
a solid increasing risk of localized flooding and deposition or accumulation of silt (USGS 2020).

An exposure analysis was conducted to understand the percent of County land that has soft or loose soil types that
magnify the impacts earthquake events; refer to Table 4.3.5-21.

Table 4.3.5-21. Total Acres of Passaic County That Are Classified as Earthquake Hazard Areas

Percent
Total Acres of Earthquake Hazard Acres (%)
Passaic County Areas Exposed Total
NEHRP Class D Soil 9,802 7.7%
126,936 NEHRP Class E Soil 1,168 0.9%
L1quefact10n Class 4 3,438 279
Soil

Source: Passaic County, NLCD 2016, NJDEP/NJGWS 2015

Future Growth and Development

Understanding future changes that effect vulnerability in the County can assist in planning for future development
and ensure establishment of appropriate mitigation, planning, and preparedness measures. The County considered
the following factors to examine potential conditions that may affect hazard vulnerability:

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

Projected Development

As discussed and illustrated in Section 3 (County Profile), areas targeted for future growth and development have
been identified across the County. The New Jersey Highlands Council has identified areas of potential growth
(Existing Community Zones [where both in-fill of new development and/or re-development may occur],
Designated Centers, as well as Sewer Service Areas) that may provide insight as to where potential new
development may occur in Passaic County. In addition, each community was requested to provide potential major
new development and infrastructure over the next five years; summarized in Section 9 (Jurisdictional Annexes).

According to the data provided by the communities, three of the proposed new development projects are planned
to be built on NEHRP class D soils, which may make them vulnerable to more intense ground shaking during an
earthquake event. As discussed, development built in areas with softer NEHRP soil classes, liquefaction, and

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.5-33
September 2020



T
i=imy
&

Section 4.3.5: Risk Assessment - Earthquake

L

landslide-susceptible areas may experience shifting or cracking in the foundation during earthquakes because of
the loose soil characteristics of these soil classes. However, current building codes require seismic provisions that

should render new construction less vulnerable to seismic impacts than older, existing construction that may have
been built to lower construction standards.

Refer to Section 3, and Volume II Section 9 for more information about the potential new development in Passaic
County. Figure 4.3.5-13 and Figure 4.3.5-14 illustrate the potential new development and NEHRP soils,
liquefaction, and landslide-susceptible areas across the County.

Projected Changes in Population

The County has and is projected to continue experiencing population growth. As noted above, vulnerability
greatly depends upon the location residents reside. The Boroughs of Bloomingdale, Wanaque and Woodland Park
have experienced the greatest percentage of growth since 2010; greater than 5% each. Populations moving to
Passaic County and living in older buildings may be vulnerable to this hazard. As noted earlier, if moving into
new construction, current building codes require seismic provisions that should render new construction less
vulnerable to seismic impacts.

Climate Change

Because the impacts of climate change on earthquakes are not well understood, a change in the County’s
vulnerability as the climate continues to change is difficult to determine. However, climate change has the
potential to magnify secondary impacts of earthquakes. As a result of the climate change projections discussed
above, the County’s assets located on areas of saturated soils and on or at the base of steep slopes, are at a higher
risk of landslides/mudslides because of seismic activity. Refer to Section 4.3.8 for additional discussion of the
geological hazard.

Vulnerability Change Since the 2015 HMP

Overall, the entire County continues to be vulnerable to earthquakes. Several differences exist between the 2015
plan and this update. For the 2020 HMP, the exposure analyses were conducted using 2013-2017 American
Community Survey 5-year population estimates. The building inventory was updated using RS Means 2019
values, which is more current and reflects replacement cost versus the building stock improvement values reported
in the 2015 HMP. Additional building stock updates include updates to the critical facility inventory provided by
Passaic County. Updated hazard areas were used as well; since the 2015 HMP, the NJGWS has released updated
NEHRP and liquefaction susceptible soils data. Updates to the data expands the geographical extent of
liquefaction classes, no longer delineating the hazard areas by census boundaries. The updated data was used for
the exposure analysis and to update HAZUS-MH’s default earthquake data. An updated version of FEMA’s
HAZUS-MH earthquake module (version 4.2) was utilized to estimate potential losses for these updated asset
inventories. This updated model includes longer historical records to pull from to generate probabilistic events.

Overall, the 2020 HMP vulnerability assessment, provides a more accurate estimated exposure and earthquake
potential losses for Passaic County.
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Figure 4.3.5-13. Potential New Development in Passaic County and NEHRP Soil Types
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Figure 4.3.5-14. Potential New Development in Passaic County Located in Liquefaction Susceptible
Areas
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4.3.6 Extreme Temperatures

The following section provides the hazard profile and vulnerability assessment for the extreme temperature hazard
in Passaic County.

2020 HMP Changes

» All subsections have been updated using best available data.

» Previous occurrences are updated with events that occurred between 2014 and 2019.
» The NJTPA Climate Resilience Planning Study has been integrated.

4.3.6.1 Profile

Hazard Description

Extreme temperature includes both heat and cold events that can have significant direct impacts to human health
and commercial/agricultural businesses and primary and secondary effects on infrastructure (e.g., burst pipes and
power failure). Distinguishing characteristics of “extreme cold” or “extreme heat” vary by location, based on the
conditions to which the population is accustomed. Figure 4.3.6-1 shows the average temperature each month at
the Little Falls station in Passaic County.

Figure 4.3.6-1. Average Temperature in Little Falls, Passaic County, New Jersey

| ® PRECIP (IN) ® MIN TMP (°F) ® AVG TMP (°F) & MAX TMP (°F)

Source:  NWS 2020

Extreme Cold

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] 2007). Extremely cold temperatures often accompany a winter
storm, which can cause power failures and icy roads. Although staying indoors as much as possible can help
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reduce the risk of car crashes and falls on the ice, 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).

Extreme Heat

Extreme heat is defined as temperatures which hover 10 degrees or more above the average high temperature for
a region and that last for several weeks (Centers for Disease Control and Prevention [CDC] 2016). A heat wave
is defined as a period of abnormally and uncomfortably hot and unusually humid weather. Typically, a heat wave
lasts two or more days. (National Weather Service [NWS] 2009). There is 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).

Urbanized areas and urbanization create an exacerbated type of risk during an extreme heat event, compared to
rural and suburban areas. As defined by the U.S. Census, urban areas are classified as all territory, population,
and housing units located within urbanized areas and urban clusters. The term urbanized area denotes an urban
area of 50,000 or more people. Urban areas under 50,000 people are called urban clusters. The U.S. Census
delineates urbanized area and urban cluster boundaries to encompass densely settled territory, which generally
consists of:

= A cluster of one or more block groups or census blocks each of which has a population density of at least
1,000 people per square mile at the time.

= Surrounding block groups and census blocks each of which has a population density of at least 500 people per
square mile at the time.

= Less densely settled blocks that form enclaves or indentations or are used to connect discontinuous areas with
qualifying densities (U.S. Census 2010).

As these urban areas develop and change, so does the landscape. Buildings, roads, and other infrastructure replace
open land and vegetation. Surfaces that were once permeable and moist are now impermeable and dry. These
changes cause urban areas to become warmer than the surrounding areas. This forms an ‘island’ of higher
temperatures (U.S. Environmental Protection Agency [EPA] 2009).

The term ‘heat island’ describes built up areas that are hotter than nearby rural areas. The annual mean air
temperature of a city with more than one million people can be between 1.8 °F and 5.4°F warmer than its
surrounding areas. In the evening, the difference in air temperatures can be as high as 22°F. Heat islands occur
on the surface and in the atmosphere. On a hot, sunny day, the sun can heat dry, exposed urban surfaces to
temperatures 50°F to 90°F hotter than the air. Heat islands can affect communities by increasing peak energy
demand during the summer, air conditioning costs, air pollution and greenhouse gas emissions, heat-related illness
and death, and water quality degradation (EPA 2010 and 2011).

Figure 4.3.6-2 below illustrates an urban heat island profile. The graphic demonstrates that heat islands are
typically most intense over dense urban areas. Further, vegetation and parks within a downtown area may help
reduce heat islands (U.S. EPA 2019).
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Figure 4.3.6-2. Urban Heat Island Profile
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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 the regions. The five regions include: Northern, Central, Pine Barrens, Southwest, and Coastal (ONJSC
Rutgers University, Date Unknown). Figure 4.3.6-3 depicts these regions. A majority of Passaic County is located
within the North Climate Zone with the southeastern portion located in the Central Climate Region.

The Northern Climate Zone covers about one-quarter of New Jersey and consists mainly of elevated highlands
and valleys which are part of the Appalachian Uplands. Surrounded by land, this region can be characterized as
having a continental type of climate with minimal influence from the Atlantic Ocean, except when the winds
contain an easterly component. Being in the northernmost portion of the state, and with small mountains up to
1800 feet in elevation, the Northern Zone 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 Zone can be
more than ten degrees Fahrenheit cooler than in the Coastal Zone (ONJSC Rutgers University n.d.).

The Northern Climate Zone usually has the shortest growing season, about155 days. The average date for the last
killing spring frost is May 4. The first frost in fall is around October 7. The exact dates vary significantly within
the region as well as from year to year. Some valley locations have observed killing frost in mid-September and
as late as mid-June (ONJSC Rutgers University n.d.).
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The Central Zone has a northeast to southeast orientation, running from New York Harbor and the Lower Hudson
River to the great bend of the Delaware River in the vicinity of Trenton. This region has many urban locations
with large amounts of pollutants produced by the high volume of traffic and industrial establishments. The
concentration of buildings and impervious surfaces tend to retain more heat; thereby, affecting the local
temperatures. The observed nighttime temperatures in heavily developed areas of this region are typically warmer
than surrounding suburban and rural areas due to the amount of asphalt, brick, and concrete. The northern edge
of the Central Region is often the boundary between freezing and non-freezing precipitation during the winter
months. Areas in the southern part of this region tend to have nearly twice as many days with temperatures above
90°F than other locations in the central portion of the State (ONJSC Rutgers University n.d.).

Figure 4.3.6-3. Climate Regions of New Jersey

New Jersey Climate Zones

Source:  ONJSC Rutgers University, Date Unknown

Note: The black circle indicates the location of Passaic County. The County is located in the North and Central Climate Zones of
New Jersey.

Extent

Extreme Heat

NOAA'’s heat alert procedures are based mainly on Heat Index values. The Heat Index is given in degrees
Fahrenheit. The Heat Index is a measure of how hot it really feels when relative humidity is factored in with the
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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
4.3.6-1 and Figure 4.3.6-2). The Heat Index indicated the temperature the body feels. It is important to know that
the Heat Index values are devised for shady, light wind conditions. Exposure to full sunshine can increase heat
index values by up to 15°F. Strong winds, particularly with very hot dry air, can also be extremely hazardous
(NWS 2013).

Figure 4.3.6-4. NWS Heat Index Chart
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Figure 4.3.6-5. 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 2009
°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. As the wind increases,
the body is cooled at a faster rate causing the skin’s temperature to drop (NWS Date Unknown).
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On November 1, 2001, the NWS implemented a new 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 4.3.6-3 shows three shaded areas of frostbite danger. Each shaded area shows how long a person
can be exposed before frostbite develops (NWS Date Unknown).

Figure 4.3.6-6. NWS Wind Chill Index
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Source:  NWS 2009b
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Warning Time

Meteorologists can accurately forecast extreme temperature event development 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 are favorable
for an excessive heat event in the next 24 to 72 hours. Excessive heat warning/advisories are issued when an
excessive heat event is expected in the next 36 hours (NWS 2013). 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 temperatures reach Wind Chill
Warning criteria with little to no wind, extreme cold warnings may be issued (NOAA 2013).
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Previous Occurrences and Losses

New Jersey has been experiencing an increase in extreme temperatures across the State. The number of very hot
days has been above average since the early 2000’s. However, declines in the number of extreme cold days have
occurred since the early 1990°s (NOAA NCEI 2019).

FEMA Major Disasters and Emergency Declarations

Between 1954 and March 15, 2019, neither Passaic County nor the State of New Jersey were included in any
major disaster (DR) or emergency (EM) declarations due to extreme temperatures. However, during the same
time period, the Federal Emergency Management Agency (FEMA) included Passaic County in two winter storm-
related DR or EM declarations classified as one or a combination of the following disaster types that may have
had associated extreme cold temperatures: severe winter storm, snowstorm, snow, ice storm, winter storm, and
blizzard (Table 4.3.6-1).

Table 4.3.6-1. Winter Weather Related Disaster (DR) and Emergency (EM) Declarations 1954-2019

Declaration Event Date ‘ Declaration Date Event Description
DR-1954 Decen;lz)elr026-27- February 4, 2011 |Snow: Severe Winter Storm and Snowstorm
DR-4368 March 6-7, 2018 June 8, 2018 Severe Storm(s): Severe Winter Storm and Snowstorm

Source: FEMA 2020

Agriculture-related drought disasters are quite common. One-half to two-thirds of the counties in 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 losses in those
counties and in counties that are contiguous to a designated county. Between 2012 and 2019, New Jersey has
been included in seven USDA declarations. Of those seven declarations, Passaic County has been included in the
following six declarations as outlined in Table 4.3.6-2.

Table 4.3.6-2. Extreme Temperature-related USDA Disaster Declarations 2012-2019 for Passaic County

Declaration
Declaration Event Date Date Event Description
S3930 April 1, 2015 — September November 4, Excessive Heat and Drought
29, 2015 2015
S3759 August 15,2014 — October 1, 2014 Drought
Continuing
S3249 March 1, 2012 — June 5, 2012 Frost / Freeze
Continuing
S3251 March 26, 2012 — April 8, June 5, 2012 Frost / Freeze
2012
S3427 June 2, 2012 — Continuing | October 24, 2012 Drought, Heat, Excessive Heat, High Temperatures
S3487 June 28, 2012 — November February 14, Drought, Heat, Excessive Heat, High Temperatures
2012 2013
Source: USDA 2020
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Extreme Temperature Events

The National Oceanic and Atmospheric Administration (NOAA) National Centers for Environmental Information
(NCEI) Storm Events database records and defines extreme temperature events as follows:

Cold/Wind Chill is reported in the NOAA-NCEI database when a period of low temperatures or wind chill
temperatures reach or exceed locally or regionally defined advisory conditions (typical value is -18 °F or
colder).

Excessive Heat is reported in the NOAA-NCEI database whenever heat index values meet or exceed locally
or regionally established excessive heat warning thresholds.

Extreme Cold/Wind Chill is reported in the NOAA-NCEI database when a period of extremely low
temperatures or wind chill temperatures reaches or exceeds locally or regionally defined warning criteria
(typical value around -35 °F or colder).

Heat is reported in the NOAA-NCEI database whenever heat index values meet or exceed locally or regionally
established advisory thresholds.

Extreme temperature events that have impacted Passaic County between 2014 and 2019 are identified in Table
4.3.6-3. Please see Section 9 (Jurisdictional Annexes) for available information regarding impacts and losses to
each municipality, where available.
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Table 4.3.6-2. Extreme Temperature Events in Passaic County, 2014 to 2019

FEMA Declaration
Number Passaic County

Date(s) of Event Event Type (if applicable) Designated? Description

A cold front stalled as a stationary boundary triggering severe thunderstorms that

July 22, 2019 Hail N/A N/A impacted Northeastern New Jersey.
A cold front moved through the region triggering strong to severe thunderstorms
March 15,2019 Hail N/A N/A across Northeast New Jersey.

Low pressure developed across the southeast on Sunday March 3, 2019 and then

tracked off the Middle Atlantic coast early on Monday March 4, 2019. The low

March 3, 2019 Heavy Snow N/A N/A moved just inside the 40N/70W benchmark and continued out to sea. The low

brought a widespread snowfall to northeast New Jersey with the heaviest
accumulations occurring across the interior.

February 17, 2018 Heavy Snow N/A N/A This system brought heavy snow to northern portions of northeast New Jersey.

Rapidly deepening low pressure tracked up the eastern seaboard bringing blizzard
March 14, 2017 Blizzard N/A N/A conditions to Western Passaic county. Heavy snow and sleet along with strong
winds occurred across the rest of Northeast New Jersey.

n area of low pressure tracked east from the Ohio Valley the night of February 1 to
just south of Long Island the afternoon of February 2. The proximity of the low
with arctic air to the north resulted in snow at the onset, which transitioned to a
wintry mix during the morning hours before going back to snow by early
afternoon. Northeast New Jersey received 5 to 12 inches of snowfall and up to a
third of an inch of ice.

February 1, 2015 Heavy Snow N/A N/A

Low pressure moved out of the northern Gulf of Mexico on the morning of the
23rd, to the Mid Atlantic coast on the morning of the 24th, then rapidly intensified
on its way northeast to the Canadian Maritimes the following day. This low
brought heavy snow to parts of northeast New Jersey on the 24th.

January 24, 2015 Heavy Snow N/A N/A

As a cold front slowly moved across the area, moisture from Tropical Cyclone
Arthur passing to the south and east converged along the boundary resulting in
severe thunderstorms, heavy rain and flash flooding in portions of Northeast New
Jersey.

July 3,2014 Hail N/A N/A

Low pressure developed during the late evening hours on November 25th across
northern Florida, and quickly raced along the Eastern seaboard on the 26th,
November 26, 2014 Heavy Snow N/A N/A bringing heavy snow along and northwest of the Interstate 287 corridor of interior
Northeast New Jersey, and disrupting travel plans the day before Thanksgiving
Day.

A complex low-pressure system moving through the Ohio Valley and Mid
February 5, 2014 Heavy Snow N/A N/A Atlantic regions brought a quick burst of moderate to heavy snow, sleet, and
freezing rain to Northeast New Jersey the morning of February fifth.
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Date(s) of Event

Event Type

FEMA Declaration

Number
(if applicable)

Passaic County
Designated?

Description

Weak low pressure passing to the south brought heavy snow to Northeast New

February 3, 2014 Heavy Snow N/A N/A iy o o bl
Low pressure moving from the central Appalachians the morning of the 21st
January 21, 2014 Heavy Snow N/A N/A intensified off the Mid Atlantic coast and brought heavy snow to most of northeast
New Jersey.
A low-pressure system moving into the Ohio Valley on January 2 redeveloped and
January 2, 2014 Heavy Snow N/A N/A intensified along the Mid Atlantic coast, bringing heavy snow to Northeast New
Jersey before moving out to sea on the third of January.
Source:  NOAA-NCEI 2020; NWS 2020
°F degrees Fahrenheit
N/A Not applicable

Note: With documentation for New Jersey and Passaic County being so extensive, not all sources have been identified or researched; therefore, Table 4.3.5-2 may not include all events that have occurred

or

impacted the County.
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Probability of Future Occurrences

It is anticipated that Passaic County will continue to experience extreme temperatures annually that may coincide
with or induce secondary hazards such as snow, hail, ice or windstorms, thunderstorms, drought, human health
impacts, and utility failures. Table 4.3.6-3 shows the annual number of events, recurrence interval, annual
probability, and annual percent chance of occurrence for the hazards associated with extreme temperatures and
reported in the NOAA-NCEI Storm Events Database.

Based on these historical records and input from the Steering Committee and Planning Committee, the
probability of occurrence for extreme temperatures in Passaic County is considered “frequent”. Refer to
Section 4.4 (Hazard Ranking) for more information.

Table 4.3.6-3. Probability of Occurrences of Extreme Temperature Events

Rate of
Number of | Occurrence
Occurrences | or Annual Probability of Percent (%)
Between Number of Recurrence |event Occurring Chance of
1950 and Events Interval (in in Any Given Occurring in
Hazard Type April 2019 (average) years) Year Any Given Year
Cold/Wind Chill 1 0.01 70.0 0.01 1.43
Excessive Heat 4 0.06 17.5 0.06 5.71
Extreme Cold/Wind Chill 3 0.04 233 0.04 4.29
Heat 5 0.07 14.0 0.07 7.14
Total 13 0.19 5.4 0.19 18.57
Source:  NOAA-NCEI 2020
Note: Probability was calculated using the available data provided in the NOAA-NCEI storm events database. Due to limitations in data, not

all extreme temperature events occurring between 1950 and 1996 are accounted for in the tally of occurrences. As a result, the number of
hazard occurrences is under-estimated.

Potential Effects of Climate Change

Providing projections of future climate change for a specific region is challenging. Shorter term projections are
more closely tied to existing trends making longer term projections even more challenging. The further out a
prediction reaches the more subject to changing dynamics it becomes.

Average annual temperatures have increased by 3°F in New Jersey over the past century (NOAA NCEI 2019).
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 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). According to a recent state-level analysis, by the middle of the 21st
century an estimated 70 percent of summers in this region are anticipated to be hotter than what we now
recognize as the warmest summer on record (NOAA NCEI 2019).
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4.3.6.2 Vulnerability Assessment

To understand risk, a community must evaluate what assets are exposed and vulnerable. The entire County is
considered vulnerable to extreme temperature events, which is discussed in a qualitative nature in the following
section.

Impact on Life, Health and Safety

The entire population of Passaic County is exposed to extreme temperature events: population of 510,562 people,
according to the 2013-2017 American Community Survey population estimates. Extreme temperature events
have potential health impacts including injury and death. According to the Centers for Disease Control and
Prevention, populations most at risk to extreme cold and heat events include the following: 1) the elderly, who are
less able to withstand extreme temperatures due to their age, health conditions and limited mobility to access
shelters; 2) infants and children up to four years of age; 3) individuals with chronic medical conditions (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 2016).

There are 69,429 persons over 65 years old, 38,842 persons under 5 years old, and 86,667 persons below the
poverty level out of the total 510,562 persons that live in Passaic County (ACS 2017). Higher concentrations of
persons over 65 years in age reside in the Borough of North Haledon (i.e., 24.2% of total population) and higher
concentrations of persons below the poverty level reside in the City of Passaic (i.e., 33% of total population).
Refer to Section 3 (County Profile) which summarizes the density of these populations throughout the County.

Risk of structural fire in the winter months is elevated with approximately 30 percent of all deaths caused by fire
occurring in the winter months. Cooking and heat sources too close to combustible materials are leading factors
in winter home fires (U.S. Fire Administration 2018). Often times, power outages occur during extreme cold
events. Individuals powering their homes with generators are subjected to carbon monoxide poisoning if proper
ventilation procedures are not followed. Improperly connected portable generators are capable of ‘back feeding’
power lines which may cause injury or death to utility works attempting to restore power and may damage house
wiring and/or generators (NJOEM 2019).

Meteorologists can accurately forecast extreme heat and cold 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.

Impact on General Building Stock

All buildings are exposed to the extreme temperature hazard. Extreme heat generally does not impact buildings;
however, elevated summer temperatures increase the energy demand for cooling. Losses can 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, as well as increasing vulnerability
to home fires. Additionally, manufactured homes (mobile homes) and antiquated or poorly constructed facilities
can have inadequate capabilities to withstand extreme temperatures.

Impact on Critical Facilities

All critical facilities in the County are exposed to the extreme temperature hazard with similar risks as discussed
for the general building stock. It is essential that critical facilities remain operational during natural hazard
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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. Where backup power is needed for critical facilities
that provide essential services, municipalities identified mitigation actions in Section 9 (Jurisdictional Annexes).

In 2019, the North Jersey Transportation Planning Authority (NJTPA) released a report for the Passaic River
Basin that discusses climate change including extreme heat and impacts to transportation infrastructure. Impacts
associated with extreme heat events on bridges, culverts, facilities, rail, roads and mass transit include stress,
sagging, thermal expansion and system failure. The NJTPA study assessed the level of vulnerability (as
measured by criticality, sensitivity and adaptive capacity) of transportation assets in the Passaic River Basin
which includes portions of Passaic County (NJTPA 2019).

Impact on Economy

Extreme temperature events also have impacts on the economy, including loss of business function and damages
to 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 (e.g., less efficient heating or cooling systems
overexerting power based on temperature extremes) or business interruption due to power failure (i.e., loss of
electricity, telecommunications). In general, 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. More information about the impacts of drought on the
agricultural industry is discussed in Section 4.3.4 (Drought).

Impact on the Environment

Extreme weather events can have a major impact on the environment. For example, freezing and warming
weather patterns create changes in natural processes. An excess amount of snowfall and earlier warming periods
may affect natural processes such as flow within water resources (USGS nd). Likewise, rain-on-snow events
also exacerbate runoff rates with warming winter weather.

Future Changes That May Impact Vulnerability

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

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

Projected Development

The ability of new development to withstand extreme temperature impacts lies in sound land use practices,
building design considerations (e.g. Leadership in Energy and Environmental Design [LEED]), and consistent
enforcement of codes and regulations for new construction. New development will change the landscape where
buildings, roads, and other infrastructure potentially replace open land and vegetation. Surfaces that were once
permeable and moist are now impermeable and dry. These changes cause urban areas to become warmer than
the surrounding areas forming (heat islands as described above). Specific areas of recent and new development
are indicated in tabular form and/or on the hazard maps included in the jurisdictional annexes in Volume II,
Section 9 (Jurisdictional Annexes) of this plan.
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Projected Changes in Population

Municipalities that experience increases in population may require utility system upgrades to keep up with utility
demands (e.g., water, electric) during extreme temperature events to prevent increased stresses on these systems.
NITPA includes high population growth forecasts as one criterion to prioritize transportation adaptation
strategies. Refer to Section 3 (County Profile) for a detailed discussion on population change in Passaic County.

Climate Change

As discussed above, most studies project that the State of New Jersey will see an increase in average annual
temperatures. Changes in the climate could alter the frequency of extreme temperature events that occur in the
County, resulting in even hotter or colder events. As a result, vulnerable populations could be at risk for
experiencing a greater number of illnesses associated with extreme temperature events, such as heatstroke and
cardiovascular and kidney disease. Additionally, if temperatures become more extreme, a greater number of
buildings, facilities, and infrastructure systems may exceed their ability to cope with these extremes.

Vulnerability Change Since the 2015 HMP

Overall, the entire County remains vulnerable to extreme temperatures. As existing development and
infrastructure continue to age, they can be at increased risk to failed utility and transportation systems if they
are not properly maintained and do not adapt to the changing environment.
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4.3.7 Flood

The following section provides the hazard profile and vulnerability assessment for the flood hazard, including
riverine, flash, urban/stormwater and sea level rise, in Passaic County.

2020 HMP Changes

» For the 2020 HMP update, the flood profile includes riverine, flash, sea level rise and urban flooding.
Coastal storm surge is discussed in Section 4.3.1 (Coastal Storm) and dam failure is discussed in Section
4.3.3 (Dam Failure). In the previous 2015 Passaic County HMP, only riverine/flash flooding and sea level
rise were included.

» The hazard profile has been updated using best available data with events that occurred between 2015 and
2020.

» The 2020 effective FIRM was used to evaluate the County’s exposure and vulnerability to flooding. The
HAZUS-MH v4.2 flood model was used to estimate potential losses to the general building stock and critical
facilities. An updated building stock inventory was developed using 2019 RS Means data to generate
replacement cost values in substitute of the 2013 appraised improvement value.

» The data from the NJTPA Passaic River Basin Climate Study were integrated.

4.3.7.1 Profile

Hazard Description

A flood is the inundation of normally dry land resulting from the rising and overflowing of a body of water.
They can develop slowly over a period of days or develop quickly, with disastrous effects that can be local
(impacting a neighborhood or community) or regional (affecting entire river basins, coastlines and multiple
counties or states) (FEMA 2020). 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.

For the purpose of this HMP update, the flood hazard for Passaic County includes riverine (inland) flooding,
flash flooding, urban/stormwater flooding and sea level rise. Coastal storm surge is discussed in Section 4.3.1
(Coastal Storm) and dam failure is discussed in Section 4.3.3 (Dam Failure).

Riverine (Inland) Flooding

A floodplain is defined as the land adjoining the channel of a river, stream, ocean, lake, or other watercourse or
water body that becomes inundated with water during a flood. In Passaic County, floodplains line the rivers and
streams of the County. The boundaries of the floodplains are altered as a result of changes in land use, the
amount of impervious surface, placement of obstructing structures in floodways, changes in precipitation and
runoff patterns, improvements in technology for measuring topographic features, and utilization of different
hydrologic modeling techniques. Figure 4.3.7-1 depicts the flood hazard area, the flood fringe, and the floodway
areas of a floodplain.
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Figure 4.3.7-1. Floodplain
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Source: New Jersey Department of Environmental Protection (NJDEP) Date Unknown

Flash Flooding

Flash floods are “a rapid and extreme flow of high water into a normally dry area, or a rapid 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” (National Weather Service [NWS] 2009).

Urban/Stormwater Flooding

Heavy rainfall that overwhelms a developed area’s stormwater infrastructure causing flooding is commonly
referred to as urban flooding. Urban flooding can be exacerbated by aging and inadequate infrastructure and
over development. The growing number of extreme rainfall events that produce intense precipitation are
resulting in increased urban flooding (Center for Disaster Resilience 2016). While riverine and coastal flooding
is mapped and studied by FEMA, urban flooding is not.

NOAA defines urban flooding as the flooding of streets, underpasses, low lying areas, or storm drains (NOAA
2009). Urban drainage flooding is caused by increased water runoff due to urban development and inadequate
drainage systems. Drainage systems are designed to remove surface water from developed areas as quickly as
possible to prevent localized flooding on streets and other urban areas. The systems make use of a closed
conveyance system that channels water away from an urban area to surrounding streams. This bypasses the
natural processes of water filtration through the ground, containment, and evaporation of excess water. Because
drainage systems reduce the amount of time the surface water takes to reach surrounding streams, flooding in
those streams can occur more quickly and reach greater depths than prior to development in that area (Harris
2008).

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

Sea Level Rise

Evidence supports that global sea level is rising at an increased rate and will continue rising over the next century.
The two major causes of sea level rise are thermal expansion, caused by the warming of the oceans, and the loss
of land-based ice (glaciers and polar ice caps), due to increased melting. Thermal expansion can account for
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50% of sea level rise and is a result of warming atmospheric temperatures and subsequent warming of ocean
waters causing the expansion. Since 1900, records and research have shown that sea level has been steadily
rising at a rate of 0.04 to 0.1 inches per year (NOAA 2013).

Sea-level rise in New Jersey has resulted in an increase in sea level of roughly 16 inches in the past century. The
rate of sea-level rise is anticipated to increase over time, with the rate of increase being tied to the rate of
greenhouse gas emissions and the corresponding increase in global temperatures (Rutgers 2016). As sea levels
continue to rise, an increase in the frequency and severity of coastal flooding events from coastal storms is
expected. Rising sea levels can result in permanent inundation of land that is currently above the high tide line,
increase flooding risk from coastal storms, increase erosional rates, reduce the effectiveness of infrastructure,
such as stormwater systems, and damage or destroy critical habitats.

Location

Flooding potential is influenced by climatology, meteorology and topography. Extensive development, such as
that seen in many areas of Passaic County, can also impact flooding potential as it leaves fewer natural surfaces
available to absorb rainwater, forcing water directly into streams, rivers, and existing drainage systems swelling
them more than when more natural surface buffered the runoff rate.

Passaic County is bordered to the south by the Pompton and Pequannock Rivers, which creates the border
between Passaic and Morris Counties. In the southeastern portion of the County, the Passaic River forms the
border between Passaic and Bergen Counties. Numerous areas in the County are susceptible to localized
flooding from excessive rain events, stormwater runoff, urban flooding, local drainage problems, overbank
flooding, and other sources. All municipalities in the County have experienced flooding to some degree (Passaic
County HMP 2015).

The urban areas of Passaic County are vulnerable to severe flooding and flood-related damages. Low-lying
areas throughout the County are subject to periodic flooding caused by the overflow of streams. Flooding from
the Passaic River affects the Boroughs of Bloomingdale, Prospect Park, Totowa, Woodland Park, and
Hawthorne, the Townships of Little Falls and Wayne, and the Cities of Clifton, Passaic, and Paterson. This is
due to the establishment of highly developed areas adjacent to the Passaic River. Flooding from Molly Ann
Brook affects the communities of Haledon, North Haledon, Paterson, and Prospect Park. Flooding from the
Pequannock River affects low-lying areas of Bloomingdale and Pompton Lakes. Flooding from the Wanaque
River affects Pompton Lakes, Ringwood, and Wanaque. Additionally, the smaller tributaries in the County also
cause flooding in several municipalities (FEMA FIS 2020).

Floodplains

The Digital Flood Insurance Rate Map (DFIRM) data provided by FEMA for Passaic County show the following
flood hazard areas:

= ]-Percent Annual Chance Flood Hazard: Areas subject to inundation by the 1-percent-annual-chance flood
event. This is also referred to as the Special Flood Hazard Area (SFHA). Mandatory flood insurance
requirements and floodplain management standards apply.

=  (.2-Percent Annual Chance Flood Hazard: Area of minimal flood hazard, usually depicted on FIRMs as the
500-year flood level or Shaded X Zone.

The latest floodplain maps for Passaic County are effective April 17, 2020 FEMA. Locations of flood zones as
depicted on the FEMA effective Digital Flood Insurance Rate Map (DFIRM) are illustrated in Figure 4.3.7-2.
The total land area comparing the 2007 FEMA DFIRM to the updated 2020 DFIRM is summarized in Table
4.3.7-1. Refer to Section 9 for a map of each jurisdiction depicting the floodplains. Overall, there have been
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changes in floodplain area in many of the municipalities. Although changes in floodplain area may appear to be

small, changes in the floodway area have also occurred and may be larger. The floodway has higher/stricter
NIDEP standards including restrictions on development.
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Table 4.3.7-1. Changes in Land Area in the 1-Percent and 0.2-Percent Annual Chance Flood Zones

(Acres) - 2007 FEMA DFIRMs and 2020 FEMA DFIRMs

2007 FEMA DFIRM 2020 FEMA DFIRM Change in Floodplain
(acres) (acres) Area (acres)
0.2- 0.2- 0.2-
Total 1-Percent Percent 1-Percent Percent 1-Percent Percent
Municipal Annual Annual Annual Annual Annual Annual
Municipality Area (acres) Chance Chance Chance Chance Chance Chance
Bloomingdale, Borough of 5,916.99 551.24 570.56 462.68 492.24 -88.56 -78.32
Clifton, City of 7,313.72 288.65 465.97 240.58 351.12 -48.07 -114.85
Haledon, Borough of 778.50 15.31 38.42 15.43 37.89 0.12 -0.53
Hawthorne, Borough of 2,152.61 153.11 251.39 147.61 245.26 -5.50 -6.13
Little Falls, Township of 1,841.49 310.57 395.09 327.41 417.67 16.84 22.58
North Haledon, Borough of 2,257.10 83.96 106.49 95.16 122.16 11.20 15.67
Passaic, City of 2,073.06 202.41 313.08 196.27 292.90 -6.14 -20.18
Paterson, City of 5,563.16 539.07 913.61 562.06 782.80 22.99 -130.81
Pompton Lakes, Borough of 2,000.31 654.36 777.25 675.81 765.54 21.45 -11.71
Prospect Park, Borough of 300.75 4.72 8.38 341 6.98 -1.31 -1.40
Ringwood, Borough of 18,230.46 2,440.34 2,646.85 2,476.66 2,655.48 36.32 8.63
Totowa, Borough of 2,610.52 248.84 412.12 244.20 405.74 -4.64 -6.38
Wanaque, Borough of 5,967.63 1,215.79 1,410.68 1,261.48 1,467.86 45.69 57.18
Wayne, Township of 16,108.09 3,687.08 4,049.09 3,547.04 3,947.53 -140.04 -101.56
West Milford, Township of 51,848.21 5,232.26 7,549.17 5,182.84 7,514.34 -49.42 -34.83
Woodland Park, Borough of 1,965.48 293.98 383.88 329.48 392.67 35.50 8.79
Passaic County (Total) 126,928.08 15,921.68 20,292.02 15,768.12 19,898.20 -153.56 -393.82

Source: FEMA 2007, 2020

The area presented includes the total area of the County, which may include waterways.

Floodprone Areas in Passaic County

Passaic River Basin

The Passaic River Basin is one of the most densely developed floodplains in the eastern U.S. It has a population
density of 8,656 people per square mile with 2.5 million residents (50,000 living in the floodplain) and
approximately 20,000 homes, businesses, and public buildings. The main stem of the Passaic River and its major
tributaries have a 1% annual chance flood area that covers 60 square miles. This amounts to a drainage area of
1,134 square miles which receives an average of 50.08 inches of rain each year (Passaic County 2013).

Flooding has been a longtime problem in the Passaic River Basin. Since colonial times, floods have claimed
lives and damaged property in the basin. The growth of residential and industrial development in recent years
has significantly increased the threat of serious damages and loss of life from flooding. Since 1990, at least 26
lives have been lost in floods and total losses from flooding events are over $6 billion ($261 million for Hurricane
Floyd in 1999 and $1 billion for Hurricane Irene in August 2011). In addition to the flood damage in over 35
municipalities in the basin, there has also been extensive environmental damage from flooding. Significant
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interruption to businesses and transportation has also resulted in hardship in the basin and region after each flood
event. Since 1968, the Passaic River Basin has experienced 15 federal disaster declarations, 6 of which occurring
since 2005 (USGS 2014; Passaic County Future 2013).

The source of the Passaic River begins near the Borough of Mendham (Morris County) where small streams
come together to form a brook. The river continues through open farmland and eventually winds through seven
counties, 45 municipalities, and finally into Newark Bay. At its source, the river is approximately 600 feet above
sea level and flows for approximately 90 miles. The river’s southeasterly flow goes south of Jockey Hollow at
Morristown National Historical Park and becomes the boundary between Somerset and Morris Counties, east of
Bernardsville and Basking Ridge and southwest of the Great Swamp National Wildlife Refuge (Passaic County
HMP 2015).

When the Passaic River reaches Passaic County, it passes through Two Bridges where it takes a slow, easterly
course to Little Falls. The river then continues northeast to the Great Falls in Paterson. At Great Falls, the
Passaic River passes over a 70-foot rocky ledge, eventually flowing down to Paterson. The river continues north,
reversing itself at Hawthorne where it flows about 25 miles to Newark Bay. At Hawthorne, the river becomes
dammed, creating Dundee Lake. Below the dam at Garfield, the Saddle River joins the Passaic River and flows
through heavily industrialized and residential areas of Bergen, Hudson, and Essex Counties. At Harrison
(Passaic County), it makes an s-curve northeast and then turns southeast and meets up with the Hackensack
River as it empties into the Newark Bay (Passaic County HMP 2015).
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Molly Ann Brook and Watershed

Molly Ann Brook is a tributary of the Passaic River and flows south between the northern ranges of First Watchung
Mountain and Second Watchung Mountain in Passaic and Bergen Counties. Traveling north from its confluence
with the Passaic River, Molly Ann Brook passes through the City of Paterson and the Boroughs of Haledon,
Prospect Park, North Haledon and Franklin Lakes.

The Molly Ann Brook Watershed is a 7.8 square mile area within the Passaic River Basin. It includes the main
stem of the Molly Ann Brooke and all named (Falls Brook, Squaw Brook and Glenn Place Brooke) and un-named
tributaries as well as all named (Haledon Reservoir and Oldham Pond) and un-named surface waterbodies. It is
located in Passaic and Bergen County, New Jersey and includes all of North Haledon and Haledon Boroughs and
parts of Wayne and Wyckoff Townships and Prospect Park, Totowa, Franklin Lakes Boroughs and the City of
Paterson (Molly Ann Brook Watershed Management Plan 2008).

Flooding from Molly Ann Brook affects the communities of Haledon, North Haledon, Paterson, and Prospect Park.
Presently, the USACE is undertaking a long-term flood control project along Molly Ann Brook in the City of
Paterson and Borough of Haledon. This project involves channel improvements, bridge modifications or
replacements, and the removal of one structure (a warehouse) (FEMA FIS 2020).

Wanaque River

The Wanaque River is a tributary of the Pequannock River. It is located approximately 1,113 feet downstream of
Corning Avenue and approximately 88 feet upstream of County Route 511. Its source is from Greenwood Lake in
the village of Greenwood Lake. From the Raymond Dam of the Wanaque Reservoir, the river flows to its
confluence with the Pequannock River (FEMA FIS 2020).

Flooding from the Wanaque River affects the communities of Pompton Lakes, Ringwood, and Wanaque (FEMA
FIS 2020).

Pompton River

The Pompton River is the main tributary by volume to the Passaic River and is approximately 8 miles long with a
drainage area of 355 square miles. It starts south of the Borough o Pompton Lakes by the confluence of the Ramapo
and Pequannock Rivers and flows south between Lincoln Park and Pequannock Township and Wayne. Its
watershed encompasses a portion of the Ramapo Mountains along the New York — New Jersey border. A portion
of the river is diverted to the nearby Wanaque Reservoir. Flooding from the Pompton River affects the Township
of Wayne (FEMA FIS 2020).

Flood Risk Products

In September 2018, FEMA released Flood Risk Products that included Passaic County. Flood Risk Products have
purposes different from regulatory flood hazard products serving as a supplemental resource communicating flood
risk to communities that may not entirely align with the regulatory flood maps. A Flood Risk Report was generated
for the Hackensack-Passaic Watershed which includes municipalities in Passaic County. This report along with
multi-frequency flood depth grids may be found on the FEMA Map Service Center website.

Urban Flooding

Throughout Passaic County, low-lying surface flooding and interior shallow ponding occurs as a result of heavy
rainfall and inadequate capacity of stormwater systems. While riverine flooding is mapped by FEMA, urban
flooding is not. Each municipality was asked to identify areas that flood outside the FEMA-mapped floodplain in
an attempt to identify problem areas and assist with identifying mitigation solutions. Figure 4.3.7-3 illustrates the
urban flood areas identified by the municipalities participating in the 2020 HMP update.
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Figure 4.3.7-3. Urban Flood Areas Identified in Passaic County
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Sea Level Rise

The North Jersey Transportation Planning Authority (NJTPA) recently completed the Passaic River Basin Climate
Resilience Planning Study (2019) which assessed the potential for increasingly severe and frequent storm and heat
events along with rising sea levels in the Passaic River Basin. The riverine and coastal spatial data generated as a
result of this study (25- and 100-year precipitation events for today and planning horizons 2045 and 2080) were
used to help understand potential changes in flood impacts in Passaic County. Figure 4.3.7-4 illustrates the
locations in Passaic County that are projected to experience sea level rise according to this study.

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.7-9
September 2020



Section 4.3.7: Risk Assessment - Flood

I 5 Aol Chancs Ficod: A-Zone [l Areas Proj

B : 2 aonual Chance Flaed For Sea Level Rise

== Interstate

~ U5 Route

— State Route

= Toll Highway @ .n-’

=R AR e T s
Warerbody —i I

DMA 2000 Hazard Mitigation Plan Update - Passaic County and All Municipalities, New Jersey 4.3.7-10
September 2020



Section 4.3.7: Risk Assessment - Flood

Extent

The severity of a flood event is typically determined by a combination of several factors including stream and river
basin topography and physiography; precipitation and weather patterns; recent soil moisture conditions; and degree
of vegetative clearing and impervious surface. The frequency and severity of riverine flooding are measured using
a discharge probability, which is the probability that a certain river discharge (flow) level will be equaled or
exceeded in a given year. Flood studies use historical records to determine the probability of occurrence for the
different discharge levels.

Floodplains are often referred to as 100-year floodplains. A 100-year floodplain is not a flood that will occur once
every 100 years; the designation indicates a flood that has a 1-percent chance of being equaled or exceeded each
year. Thus, the 100-year flood could occur more than once in a relatively short period of time. Due to this
misleading term, FEMA has properly defined it as the 1-percent annual chance flood. Similarly, the 500-year
floodplain will not occur every 500 years but is an event with a 0.2-percent chance of being equaled or exceeded
each year. The “1-percent annual chance flood” is now the standard term used by most federal and state agencies
and by the National Flood Insurance Program (NFIP) (FEMA 2003). The 1-percent annual chance floodplain
establishes the area that has flood insurance and floodplain management requirements and is also referenced as the
regulatory floodplain.

The NJDEP is mandated to delineate and regulate flood hazard areas pursuant to N.J.S.A. 58:16A-50 et seq., the
Flood Hazard Area Control Act. This Act authorizes the DEP to adopt land use regulations for development within
the flood hazard areas, to control stream encroachments and to integrate the flood control activities of the
municipal, county, state and federal governments. The State’s Flood Hazard Area delineations are defined by the
New Jersey Flood Hazard Area Design Flood which is equal to a design flood discharge 25% greater in flow than
the 1-percent annual chance flood. In addition, the floodway shall be based on encroachments that produce no
more than a 0.2-foot water surface rise above the 1-percent annual chance flood.

The USGS National Water Information System (NWIS) collects surface water data from more than 850,000
stations across the country. The time-series data describes stream levels, streamflow (discharge), reservoir and
lake levels, surface water quality, and rainfall. The data is collected by automatic recorders and manual field
measurements at the gage locations.

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

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

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

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

Passaic County has 13 active USGS stream gages; in addition, stream gauges are located upstream in neighboring
counties. The flood stage is identified at each gage. Passaic County and its municipalities rely on these gages to
determine the height of the rivers during heavy rain events and to determine whether or not residents need to
evacuate. Table 4.3.7-2 shows the thirteen gages in the County with their determined flood stage and their record
flood event. The USGS website provides details about each of the gages (https://waterwatch.usgs.gov/index.php)
and the gage heights of flooding events. The NWS provides the different flood stages for the gages
(https://water.weather.gov/ahps/).
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Table 4.3.7-2. Stream Gage Statistics for Passaic County

Gage Site
Number

Site Name

Action
Stage

Moderate
Flood
Stage

Record Flood

(feet)

(feet)

Wanaque River at Wanaque Not Not Not .
WD, Reservoir Elevation N2 Available Available Available Bt Al sl
. 10.82ft on
WNQN4 Wanaque River at Wanaque 5.0 6.0 8.0 9.0 04/05/1984
Ramapo River at Lakeside Not Not Not Not .
LI Ave at Pompton Lakes Available | Available Available Available WS AvElELIE
Pequannock River at 13.60ft on
RDLN4 Riverdale 7.0 8.0 10.0 11.0 04/05/1984
PPTN4 Ramapo River atPompton | 10, 115 135 145 | 22.62ft on 0829/2011
Ramapo River at Pompton Not Not Not
PLUN4 Lakes Dam 15 Available | Available | Available | '€ fton 04/03/2005
Pompton River at Pompton 25.24ft on
PPPN4 Plains 13.0 16.0 18.0 19.0 08/29/2011
Ramapo River at Dawes Not Not Not Not .
POMN4 Highway at Pompton Lakes | Available | Available Available Available Not Available
Molly Ann Brook at N. 10.93ft on
MOLN4 Haledon 5.8 6.0 8.0 10.0 05/16/1990
SIGN4 Passaic River at Singac 7.0 8.5 10.0 12.0 9.65ft on 05/03/2014
LTFN4 Passaic River at Little Falls 6.5 7.0 8.0 9.0 17.5ft on 10/10/1903
Passaic River above Not Not .
BETN4 Beatties Dam 10.3 1.3 Available Available Not Available
DDCN4 Passaic River at Clifton 35 45 6.0 7.0 8.40ft on 10/10/1903
(Dundee Dam)

Source: USGS 2020
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Currently, there is no measurement used to further define the frequency and severity of urban flooding.

Previous Occurrences and Losses

Between 1954 and 2019, FEMA declared that the State of New Jersey experienced 26 flood-related DRs or EMs
classified as one or a combination of the following disaster types: hurricane, tropical storm, Nor’Easter, snowstorm,
severe storms, flooding, inland and coastal flooding, coastal storm, high tides, heavy rain, and severe storms (Table
4.3.7-3). Generally, these disasters cover a wide region of the State; therefore, they may have impacted many
counties. Passaic County was included in 13 of these flood-related declarations (FEMA 2020, New Jersey State
HMP 2019).

Table 4.3.7-3. Flood-Related FEMA Declarations for Passaic County, 1954 to 2019

FEMA Declaration Number ‘ Date(s) of Incident Incident Type Incident Title

DR-245 June 18, 1968 Flooding NGRS
Flooding
DR-310 September 4, 1971 Flooding New Jersey Heavy Rains,
Flooding
Heavy Rains, High Winds, New Jersey Heavy Rains,
IR Y Uty 28, 1975 Hail, Tornadoes High Winds, Hail, Tornadoes
March 28, 1984 — April 8, . New Jersey Coastal Storms,
DR-701 1984 Flooding Flooding
September 16, 1999 — . . .
DR-1295 September 18, 1999 Heavy Rains, Flooding Hurricane Floyd
DR-1588 April 1, 2005 — April 3, 2005 Flooding Severe Storms and Flooding
April 14, 2007 — April 20, . Severe Storms and Inland and
LBIIGRE 2007 Pllstathiny Coastal Flooding
DR-1897 March 12, 22%11%_ April 15, Flooding Severe Storms and Flooding
December 26, 2010 — . Severe Winter Storm and
DR-1954 December 27, 2010 Severe Winter Storm Snowstorm
August 27,2011 — . . .
DR-4021 September 5, 2011 Heavy Rains, Flooding Hurricane Irene
September 28, 2011 — . . Remnants of Tropical Storm
DR-4039 October 6, 2011 Rains, Flooding Lee
October 26, 2012 — . . .
DR-4086 November 8, 2012 Heavy Rains, Flooding Hurricane Sandy
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Incident Title
New Jersey Severe Winter
Storm and Snowstorm

FEMA Declaration Number ‘
DR-4368

Date(s) of Incident
March 6, 2018 — March 7,
2018

Source: NOAA NCEI, FEMA, New Jersey HMP 2019

Incident Type

Severe Winter Storm

The National Oceanic and Atmospheric Administration (NOAA) National Centers for Environmental Information
(NCEI) Storm Events database records and defines flood events as follows:

= Flash Flood is reported in the NOAA-NCEI database for a life-threatening, rapid rise of water into a normally
dry area beginning within minutes to multiple hours of the causative event (e.g., intense rainfall, dam failure,
ice jam).

= Flood is reported in the NOAA-NCEI database for any high flow, overflow, or inundation by water which
causes damage. In general, this would mean the inundation of a normally dry area caused by an increased
water level in an established watercourse, or ponding of water, that poses a threat to life or property.

For the 2020 HMP update, known flood events that have impacted Passaic County between 2015 and 2020 are

summarized in Table 4.3.7-4. Appendix E (Supplemental Data) contains details on flood events that occurred prior
to 2015.

Table 4.3.7-4. Flood Events in Passaic County, 2015 to 2020

FEMA
Declaration
Number
(if County
Dates of Event Event Type applicable) | Designated? Event Details
January 24, A system of low pressure brought heavy snow to western
2015 L N L Passaic County.
February 1, A wintery mix brought 5-12 inches of snowfall and a third of
2015 Heavy Snow N/A N/A an inch of ice to the eastern Passaic County area.
A cold front approaching the area triggered scattered showers
May 31, 2015 Flash Flood N/A N/A and thunderstorms that produced heavy rain leading to flash
flooding in the Clifton area.
June 15, 2015 Flash Flood N/A N/A Heavy rain resulted in 1s01a§gaﬂash flooding in the Clifton
Blizzard conditions were in effect throughout the county
January 23, . causing whiteout conditions and causing public transit shut
2016 Winter Storm IS Wl downs and flight cancellations. Governor Chris Christie
declared a State of Emergency.
July 31,2016 Flash Flood N/A N/A Flash ﬂoodmg occuljred across Passaic and Bergen counties
including several water rescues.
February 9 A low brought heavy snow and strong winds to portions of
201;}] i Winter Storm N/A N/A Northeast New Jersey, including Passaic County. Numerous
flights were cancelled or delayed at Newark Airport.
A deep low pressure brought blizzard conditions including
March 14, 2017 Winter Storm N/A N/A heavy snow and sleet along with strong winds to western
Passaic County.
Scattered showers and thunderstorms caused flooding along
July 1, 2017 Heavy Rain N/A N/A the Preakness Brook to runoff resulting in flooding in the
Wayne area.
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Dates of Event

FEMA
Declaration
Number
(if

County

Event Details

Event Type

applicable)

Designated?

A slow-moving storm resulted in isolated flash flooding in the

July 1, 2017 Flash Flood N/A N/A .
Pompton Junction area.
August 2, 2017 Flash Flood N/A N/A Over an inch of rain fell in the Mguntam View, Slngac and
South Paterson areas causing flash flooding.
August 5, 2017 Flash Flood N/A N/A Showers and thunderstorms affec'ted the Clifton area bringing
isolated flash flooding to the area.
A wave of low pressure formed along a slow-moving cold
October 29-30, . front before rapidly deepening off the Mid Atlantic coast
2017 Heavy Rain IS Wl during the evening. This resulted in reports of flooding
statewide.
February 17, A low-pressure system brought heavy snow to Passaic County
2018 Heavy Snow N/A N/A causing 6-7 inches of snowfall.
A stalled winter storm brought heavy rain conditions to the
March 1, 2018 Winter Storm N/A N/A higher elevation portions of Passaic County. Winds also gusted
40 to 50 mph across western Passaic County.
March 6, 2018 — Severe Winter .
March 7, 2018 Storm DR-4368 Yes New Jersey Severe Winter Storm and Snowstorm
Thunderstorms generated 2.5 to 4.5 inches of rainfall across
. northeast New Jersey within a 3-4 hour period resulting in
Al 16, A Ll Ploes. N L flash flooding across the region including Passaic County and
the Haledon area.
Showers and storms produced isolated flash flooding across
July 5, 2018 Flash Flood N/A N/A parts of Passaic County including Skyline Lake.
Thunderstorms brought 2.5 inches to 4 inches of precipitation.
August 11,2018 Flash Flood N/A N/A The Little Falls area of Passaic County was particularly
affected by rising water from the Peckman River.
October 2, 2018 Flash Flood N/A N/A Showers and thunderstorms developed causing flash flooding
in the Wanaque area.
November 15, . A cold weather trough brought snowfall rates at 1-2 inches per
2018 AL I Wl Ll hour causing downed trees, tree limbs and cancelled flights.
March 3, 2019 Heavy Snow N/A N/A A cold weather system brought 6-8 inches of snow to the
Passaic County area.
Showers and thunderstorms dropped 1-3 inches of rainfall to
ey Ll 2ANE Ll Ploes. N L the Clifton and Pompton Junction area.
Showers and thunderstorms brought close to 2 inches of rain
August 7, 2019 Flash Flood N/A N/A within only a few hours to the Little Falls area.
December 1, il S50 N/A N/A A large area of low pressure dropped 7-9 inches of snow to the
2019 Passaic County area.

Source: NOAA NCEI, FEMA, New Jersey HMP 2019
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Probability of Future Occurrences

Section 4.3.7: Risk Assessment - Flood

Given the history of flood events that have impacted Passaic County, it is anticipated the County will continue to
be at risk to flooding. It is estimated that Passaic County will continue to experience direct and indirect impacts
of flooding events annually that may induce secondary hazards such as erosion, storm surge in coastal areas,
infrastructure deterioration or failure, utility failures, power outages, water quality and supply concerns, and
transportation delays, accidents, and inconveniences.

As defined by FEMA, geographic areas within the 100-year floodplain in Passaic County are estimated to have a
1% chance of flooding in any given year. A structure located within a 100-year floodplain has a 26% chance of
suffering flood damage during the term of a 30-year mortgage. Geographic areas in Passaic County located within
the 500-year flood boundary are estimated to have a 0.2% chance of being flooded in any given year (FEMA 2003;
FEMA 2006).

According to the NOAA National Climate Data Center (NCDC) and the CRREL database, Passaic County
experienced 101 flood events between 1950 and 2020, including 52 floods and 49 flash floods. The table below
shows these statistics, as well as the annual average number of events and the percent chance of these individual
flood hazards occurring in Passaic County in future years based on the historic record (NOAA NCEI 2020).

Table 4.3.7-5. Probability of Future Occurrence of Flooding Events

Rate of
Occurrence Percent
or (%)
Number of Annual Recurrence Probability | chance of
Occurrences Number of | Interval (inyears) | of Eventin | occurrence
Between 1950 Events (# Years/Number any given in any
Hazard Type and 2019 (average) of Events) year given year
Flash Flood 49 0.71 1.4 0.70 70.0
Flood 52 0.75 1.4 0.74 74.3
Total 101 1.46 0.69 1.44 100
Source:  NOAA-NCEI 2020
Note: Probability was calculated using the available data provided in the NOAA-NCEI storm events database. Due to limitations in data, not all

flood events occurring between 1950 and 1996 are accounted for in the tally of occurrences. As a result, the number of hazard occurrences is
under-estimated. A 100 percent chance of occurring means that at least one flood event is likely to occur annually in Passaic County.

In Section 4.4, the identified hazards of concern for Passaic 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”.

Climate Change Impacts

According to the NJDEP, New Jersey is experiencing increased intensity, frequency and duration of storm events
(NJDEP 2019). Northern New Jersey’s 1971-2000 precipitation average was over five inches (12-percent) greater
than the average from 1895-1970 (Sustainable Jersey Climate Change Adaptation Task Force [CATF] 2011). The
heaviest 1% of daily rainfalls have increased by approximately 70% between 1958 and 2011 in the Northeast
(Horton et al. 2015). Average annual precipitation is projected to increase in the region by four to 11-percent by
the 2050s and five to 13-percent by the 2080s (New York City Panel on Climate Change [NPCC] 2015). Increased
rainfall and heavy rainfalls increase the risk of flooding events.

Annual precipitation for New Jersey has been about 8% above average over the last 10 years. The number of
extreme precipitation events has also been above average over the last 10 years. During 2010 to 2014, the State
experienced the largest number of extreme precipitation events (days with more than 2 inches) compared to any
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other 5-year period, about 50 percent above the long-term average. Winter and spring precipitation are projected
to increase for the 21st century; extreme precipitation is also projected to increase. The projections of increasing
precipitation are characteristic of a large area of the Northern Hemisphere in the northern middle latitudes, as well
as increases in heavy precipitation events. This may result in increased coastal and inland flooding risks throughout
the State (NCEI 2019).

As noted above, NJTPA recently completed the Passaic River Basin Climate Resilience Planning Study (2019)
which assessed the potential for increasingly severe and frequent storm and heat events along with rising sea levels
in the Passaic River Basin. Figure 4.3.7-6 illustrates the areas projected to experience increased flooding for the
25- and 100-year precipitation events at planning horizons 2045 and 2080. Note, the study area only focused on
the Passaic River Basin and therefore other areas in the County may also experience an expanded floodplain if the
severity and frequency of storm events change.
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4.3.7.2 Vulnerability Assessment

To assess Passaic County’s risk to the flood hazard, a spatial analysis was conducted using the best available
spatially-delineated flood hazard areas. The 1- and 0.2-percent annual chance flood events were examined to
determine the assets located in the hazard areas and to estimate potential loss using the FEMA HAZUS-MH v4.2
model. These results are summarized below. Refer to Section 4.2 (Methodology and Tools) for additional details
on the methodology used to assess flood risk.

Impact on Life, Health, and Safety

The impact of flooding on life, health, and safety is dependent upon several factors including the severity of the
event and whether or not adequate warning time is provided to residents. Exposure represents the population living
in or near floodplain areas that could be impacted should a flood 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 effects 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.

To estimate population exposure to the 1-percent- and 0.2-percent annual chance flood events, the DFIRM flood
boundaries were used. Based on the spatial analysis, there are an estimated 17,849 residents living in the SFHA
(or 1-percent annual chance floodplain), or 3.5% of the County’s total population. There are an estimated 29,702
residents living in the 0.2-percent annual chance floodplain, or 5.8% of the County’s total population. Pompton
Lakes has the greatest number of residents living in the floodplain with approximately 21.6% of its residents living
in the SFHA. Table 4.3.7-6 summarizes the population exposed to the flood hazard by municipality.

Table 4.3.7-6. Estimated Population Exposed to the Flood Hazard

American Estimated Population Exposed
Community
Survey (2013- 1-percent Percent Percent
2017) Annual Chance (%) of 0.2-percent Annual (%) of

Municipality Population Flood Total Chance Flood Total
Bloomingdale, Borough of 8,139 693 8.5% 777 9.5%
Clifton, City of 86,207 109 0.1% 946 1.1%
Haledon, Borough of 8,440 4 0.1% 151 1.8%
Hawthorne, Borough of 19,065 151 0.8% 241 1.3%
Little Falls, Township of 14,524 2,538 17.5% 3,340 23.0%
North Haledon, Borough of 8,564 87 1.0% 121 1.4%
Passaic, City of 71,057 796 1.1% 3,509 4.9%
Paterson, City of 147,890 4,795 3.2% 9,003 6.1%
Pompton Lakes, Borough of 11,205 2,416 21.6% 3,171 28.3%
Prospect Park, Borough of 5,955 0 0.0% 98 1.6%
Ringwood, Borough of 12,451 84 0.7% 122 1.0%
Totowa, Borough of 10,829 1,017 9.4% 1,419 13.1%
Wanaque, Borough of 11,782 272 2.3% 347 2.9%
Wayne, Township of 55,154 3,584 6.5% 4,123 7.5%
West Milford, Township of 26,759 273 1.0% 655 2.4%
Woodland Park, Borough of 12,542 1,029 8.2% 1,680 13.4%
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American Estimated Population Exposed
Community

Survey (2013- 1-percent Percent Percent
2017) Annual Chance (%) of 0.2-percent Annual (%) of
Municipality Population Flood Total Chance Flood Total

Passaic County (Total) 510,562 17,849 3.5% 29,702 5.8%

Sources: American Community Survey 2017; FEMA 2020

Research has shown that some populations, while they may not have more hazard exposure, may experience
exacerbated impacts and prolonged recovery if/when impacted. This is due to many factors including their physical
and financial ability to react or respond during a hazard. Of the population exposed, the most vulnerable include
the economically disadvantaged and the population over the age of 65. There are 86,667 persons below the poverty
level and 69,429 persons that are over 65 years old in the County. 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 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.

In addition, displaced populations were estimated for the 1-percent annual chance flood event. Using 2010 U.S.
Census data, HAZUS-MH 4.2 estimates 30,397 people may be displaced and 1,849 people may seek short-term
sheltering. These statistics, by municipality, are presented in Table 4.3.7-7.

Table 4.3.7-7. Estimated Population Displaced or Seeking Short-Term Shelter from a 1% Annual Chance
Flood Event

1% Annual Chance Flood Event

2010 U.S. Persons Seeking
Census Displaced Short-Term
Municipality Population Population Sheltering
Bloomingdale, Borough of 7,656 1,158 25
Clifton, City of 84,136 1,238 80
Haledon, Borough of 8,318 222 2
Hawthorne, Borough of 18,791 535 10
Little Falls, Township of 14,432 2283 121
North Haledon, Borough of 8,417 400 5
Passaic, City of 69,781 2,646 375
Paterson, City of 146,199 6650 565
Pompton Lakes, Borough of 11,097 3311 149
Prospect Park, Borough of 5,865 106 4
Ringwood, Borough of 12,228 594 17
Totowa, Borough of 10,804 1,562 76
Wanaque, Borough of 11,116 1,239 48
Wayne, Township of 54,717 5,475 277
West Milford, Township of 25,850 1332 22
Woodland Park, Borough of 11,819 1,646 73
Passaic County (Total) 501,226 30,397 1,849
Source:  HAZUS-MH 4.2; FEMA 2020
Notes: Estimated displaced persons and sheltering is based on 2010 U.S. Census data.
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The total 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. 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.

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 as infants, children, the elderly and pregnant
women. The degree of impact will vary and is not strictly measurable. Mold spores 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 allergic reactions, asthma episodes, and other respiratory problems.
Buildings should be properly cleaned and dried out to safely prevent mold growth (CDC 2019).

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, asbestos, and rusting building
materials. Common public health risks associated with flood events also 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.

Impact on General Building Stock

After considering the population exposed and potentially vulnerable to the flood hazard, the built environment
was evaluated. Exposure 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 replacement cost values. Table 4.3.7-8
summarizes these results county-wide.

In summary, there are 5,435 buildings located in the 1-percent annual chance flood boundary with an estimated
$12.5 billion of replacement cost value (i.e., building and content replacement costs). In total, this represents
approximately 7.7% of the County’s total general building stock inventory. In addition, there are 13,481 buildings
located in the 0.2-percent annual chance flood boundary with an estimated $32.9 billion of building stock and
contents exposed. This represents approximately 20.1% of the County’s total general building stock inventory.

The HAZUS-MH flood model estimated potential damages to the buildings in Passaic County at the structure level
using the custom structure inventory developed for this HMP and the depth grid generated using the effective
DFIRM data. The potential damage estimated by HAZUS-MH to the general building stock inventory associated
with the 1-percent annual chance flood is approximately $469 million or less than 1% of the total building stock
improvement value. The Borough of Pompton Lakes has the greatest amount of estimated building loss (i.e.,
5.5% of'total RCV). Refer to Table 4.3.7-9 for the estimated losses by jurisdiction, which also shows the estimated
losses for residential and commercial structures, respectively.
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Table 4.3.7-8. Estimated General Building Stock Located in the FEMA Flood Zones - All Occupancies

Estimated Building Stock Exposed

1-Percent Annual Chance Flood Event

0.2-Percent Annual Chance Flood Event

0.2-
Total percent
Number Replacement Percent | RCV - 1-percent | Percent Annual Percent RCV - 0.2- Percent
of Cost Value Number of (%) of Annual Chance (%) of Chance (%) of @ percent Annual | (%) of

Municipality Buildings (RCV) Buildings Total Flood Total Flood Total Chance Flood Total
Bloomingdale, Borough of 2,611 $1,784,142,939 217 8.3% $93,863,206 5.3% 468 17.9% $216,135,864 12.1%
Clifton, City of 21,859 $21,649,495,205 61 0.3% $429,997,064 2.0% 278 1.3% $1,248,659,537 5.8%
Haledon, Borough of 1,809 $1,708,591,489 2 0.1% $34,455,888 2.0% 44 2.4% $149,136,512 8.7%
Hawthorne, Borough of 5,923 $4,588,063,085 81 1.4% $210,624,982 4.6% 222 3.7% $767,134,077 16.7%
Little Falls, Township of 3,412 $4,633,701,650 674 19.8% $836,194,625 18.0% 1,594 46.7% $2,533,391,120 54.7%
North Haledon, Borough of 2698 $2,317,277,271 30 1.1% $19,360,060 0.8% 73 2.7% $48,814,871 2.1%
Passaic, City of 6,918 $11,948,345,444 67 1.0% $331,239,681 2.8% 336 4.9% $1,151,536,237 9.6%
Paterson, City of 23,609 $55,984,762,201 1,220 52% $5,140,102,775 9.2% 3,255 13.8% $13,469,421,254 24.1%
Pompton Lakes, Borough of 3,081 $1,853,779,603 797 25.9% $365,962,802 19.7% 1,827 59.3% $849,093,034 45.8%
Prospect Park, Borough of 1,101 $709,318,581 2 0.2% $5,628,416 0.8% 21 1.9% $19,077,970 2.7%
Ringwood, Borough of 4,486 $2,724,021,483 35 0.8% $17,326,045 0.6% 87 1.9% $43,768,770 1.6%
Totowa, Borough of 3,771 $6,476,350,669 373 9.9% $413,871,479 6.4% 916 24.3% $1,715,813,782 26.5%
Wanaque, Borough of 3,157 $2,211,149,264 81 2.6% $82,659,003 3.7% 185 5.9% $175,855,722 8.0%
Wayne, Township of 17,646 $19,125,773,073 1,252 7.1% $2,946,677,142 15.4% 2,694 15.3% $6,637,949,085 34.7%
West Milford, Township of 10,794 $9,348,319,367 151 1.4% $501,884,900 5.4% 474 4.4% $1,208,425,822 12.9%
Woodland Park, Borough of 3,473 $17,134,672,551 392 11.3% $1,161,957,751 6.8% 1,007 29.0% $2,754,072,882 16.1%
Passaic County (Total) 116,348 $164,197,763,874 5,435 4.7% $12,591,805,819 7.7% 13,481 11.6% $32,988,286,537 20.1%

Source: FEMA 2020; Passaic County; RS Means 2019

Notes:

RCV Replacement Cost Value
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Table 4.3.7-9. Estimated General Building Stock Potential Loss to the 1-Percent Annual Chance Flood Event

Section 4.3.7: Risk Assessment - Flood

Agricultural, Industrial,
Religious, Education and
Government

Residential Commercial

All Occupancies

Percent
(%) of

Percent
(%) of

Percent
(%) of

Percent
(%) of

Total
Replacement Cost Estimated
Value Loss

Estimated Estimated Estimated

Municipality

September 2020

Bloomingdale, Borough of $1,784,142,939 $14,514,341 0.8% $13,931,938 0.8% $582,402 0.0% $0 0.0%
Clifton, City of $21,649,495,205 $4,717,444 0.0% $3,193,579 0.0% $581,130 0.0% $942,736 0.0%
Haledon, Borough of $1,708,591,489 $470,875 0.0% $333,478 0.0% $0 0.0% $137,397 0.0%
Hawthorne, Borough of $4,588,063,085 $7,599,231 0.2% $2,702,075 0.1% $3,415,554 0.1% $1,481,602 0.0%
Little Falls, Township of $4,633,701,650 $31,008,960 0.7% $27,304,991 0.6% $2,329,866 0.1% $1,374,103 0.0%
North Haledon, Borough of $2,317,277,271 $1,390,394 0.1% $1,246,181 0.1% $551 0.0% $143,662 0.0%
Passaic, City of $11,948,345,444 $8,408,237 0.1% $5,184,946 0.0% $2,008,033 0.0% $1,215,258 0.0%
Paterson, City of $55,984,762,201 | $123,320,761 0.2% $72,709,783 0.1% $22,540,474 0.0% $27,977,985 0.0%
Pompton Lakes, Borough of $1,853,779,603 $102,574,484 5.5% $92,666,801 5.0% $7,651,878 0.4% $2,255,806 0.1%
Prospect Park, Borough of $709,318,581 $164,905 0.0% $78,462 0.0% $86,443 0.0% $0 0.0%
Ringwood, Borough of $2,724,021,483 $4,289,281 0.2% $4,173,337 0.2% $0 0.0% $11,594 0.0%
Totowa, Borough of $6,476,350,669 $27,695,962 0.4% $24,338,619 0.4% $2,896,203 0.0% $461,140 0.0%
Wanaque, Borough of $2,211,149,264 $2,338,238 0.1% $2,011,127 0.1% $95,925 0.0% $231,186 0.0%
Wayne, Township of $19,125,773,073 | $104,713,063 0.5% $85,191,617 0.4% $14,848,309 0.1% $4,673,137 0.0%
West Milford, Township of $9,348,319,367 $8,977,962 0.1% $8,397,998 0.1% $357,556 0.0% $222,408 0.0%
Woodland Park, Borough of $17,134,672,551 $27,310,317 0.2% $13,195,931 0.1% $11,836,611 0.1% $2,277,776 0.0%
Passaic County (Total) $164,197,763,874 | $469,494,456 0.3% $356,660,863 0.2% $69,230,935 0.0% $43,510,138 0.0%
Source: HAZUS-MH 4.2; FEMA 2020; RS Means 2019
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NFIP Statistics

Section 4.3.7: Risk Assessment - Flood

NJOEM and FEMA provided a list of properties with NFIP policies, past claims, and multiple claims.
According to FEMA, a repetitive loss (RL) property is a NFIP-insured structure that has had at least two paid flood
losses of more than $1,000 in any 10-year period since 1978. A severe repetitive loss (SRL) property is a NFIP-
insured structure that has had four or more separate claim payments made under a standard flood insurance policy,
with the amount of each claim exceeding $5,000 and with the cumulative amount of such claims payments
exceeding $20,000; or at least two separate claims payments made under a standard flood insurance policy with
the cumulative amount of such claim payments exceed the fair market value of the insured building on the day
before each loss (FEMA 2018).

Table 4.3.7-10 through Table 4.3.7-12 summarize the NFIP policies, claims, and repetitive loss statistics for
Passaic County. The majority of the RL and SRL properties are single-family residences (80% of all repetitive
loss properties). This information is current as of April 26, 2019. The location of the 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 the
i